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PREFACE  TO  VOLUME  L 


Recent  years  have  been  characterized  by  fruitful  investigation  of 
the  (-duses  of  disease,  and  by  the  increasing  definiteness  of  modern 
nitHlieine  in  its  practical  applications. 

Such  considerations  render  obvious  the  necessity  for  a  systematic  and 
practical  work  covering  the  entire  field  of  general  and  special  medicine 
in  its  forem4>st  state  of  development.  To  meet  this  want  the  late  Dr. 
AUVchI  Lei»  I^x>mis,  LL.D.,  undertook  the  editorship  of  the  System 
OF  Practk  AL  Medicine  by  American  Authors,  and  associated  me 
with  himself  in  its  charge.  His  eminent  standing  brought  the  willing 
co-operation  of  leading  American  practitioners  and  teachers,  and  it  ha^ 
thus  been  j)ossible  to  assign  each  subject  to  an  author  of  the  highest 
n»)>ute  in  its  sjK»cial  branch.  It  is  therefore  not  unreasonable  to  antici- 
jKite  tliat  these  volumes  will  be  accepted  as  representative  and  as  satis- 
fving  prac^tiral  needs,  and  that  th(?y  will  do  credit  to  the  fair  name  of 
America  in  the  world  of  medicine. 

While  ample  space  is  allotted  for  all  that  the  physician  can  care  to 
know  of  pnirti(»al  medicin(s  matters  historical  and  purely  controversial 
have  htvu  omitted.  No  general  articles  upon  hygiene,  bacterioh)gy,  or 
>yrnptoniatology  have  been  intnKluced,  all  necessary  knowledge  of  such 
character  being  inchided  in  the  special  articles  upon  the  various  diseases 
— an  arrangement  aifbnling  the  advantage  of  making  each  subject  com- 
ph't«»  in  itself.  The  greater  specialties  lying  out  of  the  domain  of  gen- 
eral medicine*  have  likewise  been  omitted,  as  readers  can  more  usefully 
<*i»n>ult  the  many  excellent  treatises  on  gynaecology,  oi)lithalmology, 
dermatology,  etc. 

It  has  thus  been  found  possible  to  i)resent  a  succinct  and  complete 
a^M'ount  of  medical  practice  in  its  latest  aspects,  each  article  being  a  clini- 
cal monograj)!!  and  procee<ling  from  the  cause  and  nature  of  a  disease  to 
its  diagnosis,  prognosis,  and  treatment.  The  therapeutical  sections  have 
Imm'u  made  es|M»cially  rich  and  precise,  since,  after  all,  the  main  object  of 
m<Hlic:il  science  is  cnnitive.  Prescriptions  and  forniuhe  will  be  found 
whenever  they  can  be  4>f  assistance.  Diagrams,  charts,  and  tables  have 
IxMMi  friH J uently  employed,  in  view  of  the  clearness  and  vividness  of  know- 
hslge  which  cjin  1k»  imparted  by  such  means,  and  illustrations  and  col- 
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ored  plates  have  not  been  spared  where  they  could  serve  utility.  Most 
of  these  illustrations  will  derive  an  added  interest  from  their  originality, 
prepared,  as  they  have  been,  especially  for  this  work.  Careful  study 
has  been  bestowed  upon  the  typographical  arrangement  and  sub-head- 
ings of  the  various  articles,  and  a  system  has  been  followed  which 
will  facilitate  consultation.  Much  care  has  been  given  to  the  indexes, 
as  upon  their  completeness  depends  very  greatly  the  convenience  and 
utility  of  the  entire  work.  Each  volume  will  be  sepirately  indexed. 
Due  credit  has  been  awarded  in  the  text  and  foot-notes  for  important 
discoveries  in  medicine. 

A  closing  word  is  due  and  affectionately  rendered  to  Professor 
Loomis.  He  secured  the  authors,  apportioned  their  subjects,  decided 
the  arrangement  and  classification  of  the  entire  work,  and  discussed 
with  me  many  imjwrtant  details,  so  that  in  completing  the  editorial 
duties  alone  I  have  been  able  to  carry  out  the  designs  which  lie  had 
already  formulate<l.  He  was  one  of  the  world's  great  masters  of  medi- 
cine ;  he  leaves  it  richer  for  this  result  of  his  knowledge  of  the  science 
and  of  his  contemporaries  who  could  fitly  join  him  in  exjwunding  it. 
His  own  article  on  Endocanlitis  will  1k»  read  with  all  the  interest  at- 
taching to  the  latest  production  of  a  man  universally  admired  for  his 
attainments  and  respected  for  his  personality. 

To  the  eminent  clinicians  and  teachers  who  share  in  the  authorship 
of  these  V4)lumes  I  desire  to  extend  thanks  for  their  uniform  courtesy 
and  assistance  in  the  execution  of  an  editorial  task  necessarily  large 
and  difficult. 

W.  CULM  AN  TH()MI>S()N,  M.  I). 
Nkw  York,  January,  1897. 
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MALARIA. 

By  WILLIAM  H.  WELCH,  M.  D.,  and  WILLIAM  8.  THAYER,  M.  D. 

DEFINITION,  SYNONYMS,  HISTORY,  AND 
PARASITOLOGY. 

By  WILLIAM  H.  WELCH,  M.  D. 

Definition. 

Malaria  comprises  the  diseases  caused  by  the  specific  protozoan 
parasite  called  Hcrmatozoon  mcUarice, 

The  name  "  malaria,"  derived  from  the  Italian  maP  aria  and  signi- 
fyinjj  "  bad  air,"  was  applied  originally  to  the  miasm  or  poison  which 
was  supposed  to  produce  the  disease.  It  is  now  used  to  designate  the 
disease  itself,  and  is  the  most  convenient  term  for  this  purpose. 

The  most  characteristic  malarial  manifestations  are  intermittent  or 
remittent  fever,  certain  forms  of  the  disease  described  as  "  pernicious," 
and  a  chronic  cachexia  with  enlarged  spleen  and  ansemia.  The  parasite 
discovered  by  Laveran  is  invariaoly  present  in  malaria  and  produces 
from  the  haemoglobin  of  the  red  blood-corpuscles  the  brown  or  black 
pigment  granules  which  arc  characteristic  of  the  disease. 

Synonyms. 

Malarial  fever;  Intermittent  fever;  Chills  and  Fever;  Fever  and 
Ague;  Paludisni  or  Paludal  fever;  Swamp  or  Marsh  fever ;  Miasmatic 
fever  ;   Peri(Klical  fever  ;  Autumnal  fever. 

Names  derived  from  hwalities  where  the  disease  has  prevailed  with 
es|K*eial  intensity  have  sometimes  been  used ;  as,  Walcheren  fever, 
Biitiivia  fever,  Hungarian  fever,  African  fever,  Panama  fever,  Chagres 
fever. 

Special  names  have  been  applied  to  certain  types  or  manifestations 
«>f  malaria ;  as,  remittent  fever,  bilious  remittent  fever,  hemorrhagic 
remittent  fever,  congestive  fever,  dumb  ague,  black-water  fever,  black 
jaundice. 

History. 

There  are  few  diseases  which  can  be  traced  so  surely  and  continuously 
as  malaria  in  medical  writings  from  ancient  times  to  the  present.  Various 
types  of  malarial  fever  are  descril)ed  by  Hippocrates,  Celsus,  Galen, 
and  other  ancient  writers,  although  it  is  often  impossible  t<)  determine 
the  precise  characters  of  many  of  the  fevers  described  by  these  authors. 
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Ce1su8  and  Gralen  divide  intermittent  fevers  into  quotidian^  tertian, 

Siuartan^  semi-tertian,  and  irregular.  "^^^J  recognized  intermittent 
evers  with  long  intervals.  The  nature  of  their  semi-tertian  fever 
(hemitritseus)  has  given  rise  to  much  discussion.  Certain  forms  of 
intermittent  fever  were  believed  by  Gralen  to  have  their  seat  in  the 
spleen,  others  in  the  liver.  The  influence  of  marsh  effluvia  and  of 
seasons  of  the  year  in  the  causation  of  certain  of  these  fevers  was  recog- 
nized. Various  symptoms  were  discriminated  as  to  their  prognostic 
significance,  often  with  much  acuteness  of  observation.  A  passage  in 
Celsus  clearly  alludes  to  the  type  of  malarial-  fever  now  called  sestivo- 
autumnal  fever. 

The  Arabian  physician  Rhazes  described  the  so-called  subintrant 
malarial  fevers.  No  important  advance  beyond  the  knowledge  of  Celsus 
and  of  Galen  concerning  malarial  fevers  was  made  until  toward  the  end 
of  the  sixteenth  century,  when  Mercatus  in  his  work  on  malignant  fevers 
described  various  forms  of  pernicious  paroxysms  in  association  with 
intermittent  fever,  particularly  with  the  tertian  type. 

The  introduction  of  cinchona  bark  from  Peru  into  Europe  by  the 
Countess  del  Chinchon  and  her  body-physician,  Juan  del  V^o,  in 
1640,  gave  great  impetus  to  the  study  of  malarial  fevers,  and,  indeed, 
in  its  revolutionizing  influence  upon  medical  doctrines  this  event  marks 
an  epoch  in  the  history  of  medicine. 

In  the  latter  half  of  the  seventeenth  and  the  beginning  of  the  eigh- 
teenth century  there  appeared  a  voluminous  literature  regarding  mala- 
rial fevers.  Tlie  most  notable  of  the  works  upon  this  subject  of  this 
Criod  are  those  of  Sydenham,  Richard  Morton,  Torti,  Ramazzini,  and 
mcisi.  These  works  remain  to  this  day  the  great  classics  upon  malaria. 
They  contain  the  fundamental  clinical  and  therapeutical  facts  and  many 
etiological  data  relating  to  this  disease.  Morton  and  Lancisi  demon- 
strated clearly  the  relation  of  malaria  to  marsh  miasm.  Sydenham 
pointed  out  the  diflTerences  between  vernal  and  autumnal  intermittent 
fevers.  Especially  complete  and  keen  in  analysis  is  the  nosography  of 
Torti,^  whose  classification  of  the  malarial  fevers,  particularly  of  the 
pernicious  and  mixed  forms,  has  been  followed  by  most  subsequent 
authors.  The  diagnostic  as  well  as  the  therapeutic  value  of  the  prepara- 
tions of  Peruvian  bark  was  recognized,  ana  assisted  materially  in  the 
discrimination  of  the  malarial  fevers  from  the  other  so-called  essential 
fevers.  It  is  interesting  to  note  the  relative  accuracy  of  diagnosis  and 
of  description  of  the  group  of  malarial  fevers  from  the  latter  half  of 
the  seventeenth  century  onward,  in  contrast  to  the  confusion  which 
existed  regarding  the  other  essential  fevers  until  the  discrimination  of 
the  latter  by  the  pathological-anatomical  studies  of  the  ]>resont  century. 

The  military  and  colonial  enterprises  of  England  in  the  eighteenth 
century  served  to  extend  the  knowledge  of  the  geographical  distribution 
of  malaria,  particularly  in  tropical  climates,  the  works  of  Pringle  and 
of  Lind  containing  especially  noteworthy  observations  on  this  ]>oint. 
But  the  great  mass  of  the  very  extensive  literature  on  the  epidomi- 
ography  of  malarial  diseases  which  has  been  so  industriously  collected 
and  ably  analyzed  by  Hirsch*  belongs  to  the  present  century. 

'  Torti :  Therapeutice  specialis  adfebres  c/MOKf/fim  pemieioms^  etc.^  Mutinap,  1712. 
'  llinch:  Handbuch  der  hiMwimch-geograpkischen  Pathologies  Stuttgart,  1881. 
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The  sigDificanoe,  as  r^ards  malaria,  of  the  active  studies  in  morbid 
anatomy  of  the  first  half  of  the  present  century  relates  to  the  clear  dif- 
ferentiation of  typhoid  fever  from  malarial  and  other  fevers  rather  than 
to  the  actual  contributions  to  the  pathology  of  malaria,  although  these 
were  not  lacking.  The  occurrence  of  enlarged  spleens,  so-called  fever- 
cakes  or  ague-cakes,  and  even  the  dark  color  of  the  organs  in  association 
with  malarial  fevers,  had  been  occasionally  observed  by  the  older 
writers,  notably  by  Lancisi,  but  the  intimate  relation  of  these  altera- 
tions to  malaria  was  not  established  until  during  the  first  half  of  the 
present  century. 

Audouard  (1808,  1812,  1818)  emphasized  congestion  and  enlarge- 
ment of  the  spleen  as  the  essential  anatomical  lesion  of  malarial  fever. 
Bailly  (1825)  noted  in  a  series  of  autopsies  on  cases  of  pernicious  mala- 
rial fever  observed  in  Rome  in  1822  the  dark  color  of  the  cortical  gray 
matter  of  tlie  brain  and  the  congestion  of  the  cerebral  meninges  and 
substance.  He  laid  especial  emphasis  upon  evidences  of  supposed 
inflammation  of  the  central  nervous  system  and  of  the  stomach  and 
intestine.  These  anatomical  observations,  together  with  those  of  Nepple 
(1828,  1835),  and,  to  a  leas  extent,  of  Maillot  (1835),  were  interpreted 
in  favor  of  Broussaisism,  which  at  this  period  exerted  such  a  pernicious 
influence  upon  medical  practice. 

Valuable  contributions  to  the  pathological  anatomy  of  malaj*ial 
fevers,  especially  of  the  remittent  type,  were  made  in  the  United  States 
during  the  fourth  decade  of  this  century  by  Stewardson  in  Philadelphia, 
Swett  in  New  York,  and  Anderson  and  Frick  in  Baltimore.  Steward- 
son  demonstrated  the  bronzed  color  of  the  liver  in  remittent  fevers,  and 
regarded  this  as  the  characteristic  anatomical  criterion  of  the  disease. 
His  observations  were  confirmed  and  extended  by  the  other  writers  named. 
Ahmzo  Clark  in  1855  demonstrated  that  the  bronzcnl  color  of  these 
livers  is  <lue  to  the  presence  of  granules  of  yellow,  brown,  and  black 
pigment,  which  he  regarded  as  derived  from  the  coloring  matter  of  red 
i>liKMl-<*orpusoles.  The  monumental  work  of  Daniel  Drake  on  The 
PritirifxU  DiaedHCH  of  the  Interior  Valley  of  North  America  (1850,  1854) 
contains  a  large  amount  of  valuable  information,  based  upon  personal 
<>bs<»rvation  and  research,  as  to  the  distribution  and  characters  of  the 
malarial  fevers  in  the  then  \yestern  States  of  this  country. 

Ill  the  light  of  recent  discoveries  it  is  interesting  to  note  the  ingeni- 
ous arguments  advanced  by  John  K.  Mitchell  in  his  work  On  the  Vryp- 
tofjfinionx  Orif/in  of  MalariouH  and  Epidemic  Ferers,  published  in  1849, 
in  favor  of  the  dcx^trine  of  contagium  animatum.  This  book  deserves 
to  nink  with  the  more  frequently  quoted  work  of  Henle  relating  to  the 
same  line  of  argument.  At  about  the  same  j)eriod  Bassi  and  Rasori  in 
Italy  also  advocated  the  parasitic  theory  of  malaria. 

The  discoverer  of  the  malarial  pigment  is  Heinrich  Meckel,  who 
found  and  described  the  pigment  in  1848  in  the  blood  and  organs  of  the 
dead  body  of  an  insane  j)atient.  He  was,  however,  ignorant  of  the 
H'lation  of  this  pigment  to  malaria.  The  next  report  concerning  the 
pigment  was  in  1849  by  Vin^how,  who  observed  it  in  the  body  of  a  man 
who  had  suffered  from  chronic  malaria.  There  soon  followed  the  obser- 
vations of  Heschl,  Planer,  A.  Clark,  Tigri,  Frerichs,  and  others,  fully 
establishing  the  relation  of  the  pigment  to  malaria.     The  source  of  the 
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pigment  was  regarded  by  Meckel  and  Virehow  as  in  the  spleen,  and 
this  doctrine  was  elaborated  by  Frerichs.  Planer  (1854)  w^as  the  first 
who  saw  the  pigment  in  the  fresh  blood  of  living  patients,  and  he  sug- 
gested that  the  pigment  may  be  formed  in  the  circulating  blood — a 
view  which  was  more  fully  presented  and  advocated  by  Arnstein  (1874) 
and  by  Kelsch  (1875). 

There  is  no  doubt  that  some  of  the  pigmented  bodies  which  are  now 
recognized  as  [xirasitic  organisms  had  been  seen  by  earlier  observers 
without  knowledge  of  their  true  nature.  Thus  Meckel  noted  the 
presence  of  pigment  granules  in  colorless,  hyaline  bodies  devoid  of 
definite  nuclei.  He,  and  more  particularly  Virehow  and  Frerichs, 
observed  pigment  in  fusiform  ana  curved  bodies  in  the  blood,  which, 
although  interpreted  as  endothelial  cells  of  splenic  origin,  in  all  proba- 
bility were,  at  least  in  part,  the  crescentic  forms  of  the  parasite.  Some 
of  tlie  larger  pigmented  spherical  organisms  must  have  been  seen  and 
mistaken  for  pigmented  leucocytes. 

In  November,  1880,  Laveran  dis(*overed  the  parasitic  nature  of  these 
and  previously  unrecognized  forms  in  the  bl(K>d  of  malarial  patients, 
and  thereby  introduced  a  new  era  into  our  knowledge  of  the  malarial 
diseases. 

The  discover}'  of  the  malarial  parasite  has  furnished  an  unfailing 
means  of  diagnosis  of  malarial  diseases,  has  materially  advanced  our 
knowledge  of  their  pathology,  has  led  to  a  l>etter  understanding  of  their 
clinicjil  phenomena  and  various  types,  has  funiished  important  data  for 
prognosis,  and  has  led  to  improvements  in  methods  of  treatment.* 

Parasitology. 

Historical. 

In  1879,  A.  Laveran,  a  French  military  surgeon,  stationc^d  at  the 
time  in  the  province  of  Constantine,  Algeria,  began  to  study  the  jxith- 
ological  anatomy  of  malaria,  and  at  once  directed  his  attention  to  the 
much  discussed  question  of  the  origin  of  the  pigment.  He  observe<l  in 
the  blood  of  malarial  patients  certain  ])igmeuted  bodies  diiferent  from 
the  melaniferous  leucocytes,  but  he  was  uncertain  as  to  their  nature 
until,  on  November  6, 1880,  he  discovered  that  some  of  these  j)igmented 
Ixxlies  threw  out  long  flagella  endowed  with  such  active  lashing  move- 
ments as  to  convince  him,  as  they  have  conviiiccKl  every  one  who  has 
since  then  s(»en  them,  that  they  an*  living  jwirasites.  Laveran  puhlisluKl 
his  observations  in  a  note  to  tlu*  Aca<l6ini<'  de  Medecine  in  Paris,  pre- 
sented November  23,  1880.  This  was  followed  by  the  publication  of 
several  notes  in  1880  and  1881,  and  in  the  latter  year  apj)eared  a  small 
monograph  by  Laveran  on  the  parasitic  nature  of  malaria.^^ 

^  The  H<>-call(Ml  bacillus  malaria*  <les<TilKMl  in  1S71)  hv  Klelw  and  Tommasi-('ni(U'li, 
which  for  a  short  pcriml  liad  a  certain  vnjjuc,  cliiefly  with  Italian  writers,  never  n^twi 
uiKm  satisfactory  ol»servations  which  indicated  that  it  bore  any  relation  to  malaria,  and  it 
deserves  no  more  consideration  than  the  palmella  of  Salisbury  and  the  other  allej^ed 
malarial  organisms  descrilH«<i  iK'fore  Laveran's  discovery. 

•  ()nly(K*cju<ional  references  to  the  volumin(»us  literature  on  the  parasitolo^'y  of  malaria 
are  jriven  in  this  article.  .\  full  table  of  references  to  the  works  treatinjr  of  malarial  fever 
since  the  reco^mition  of  its  jmntsitic  orijfin  up  to  and  partly  includinjf  the  year  18Ho  will 
1)0  found  in  ''The  Malarial  Fevers  of  Haltimor*',"  by  William  Sydney  Thayer,  M.  D., 
and  John  Ilewet«on,  M.  D.  {^Thc  JuIim  Hopkins  llo»pUal  ReiMrtu^  vol.  v.,  iSUo). 
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In  these  various  early  publications  Laveran  describes  {I)  pigmented 
crescentic  and  ovoid  bodies ;  (2)  spherical,  transparent  bodies,  sometimes 
free,  sometimes  applied  to  the  surface  of  red  blood-corpuscles,  the 
smallest  about  one-sixth  of  the  diameter  of  a  red  blood-corpuscle  and 
containing  only  one  or  two  fine  pigment  granules,  these  representing  an 
early  stage  of  development  of  (3)  larger,  pigmented,  spherical  bodies 
averaging  6  jti  in  diameter,  but  sometimes  larger  than  a  red  blood-cor- 
puscle, and  containing  numerous,  often  moving,  pigment  granules ;  (4) 
bodies  similar  to  the  last  mentioned,  but  beset  with  actively  motile 
flagella;  (5)  free  motile  flagella;  and  (6)  swollen  spherical  or  deformed 
bodies,  8-10  pL  in  diameter,  containing  pigment,  and  regarded  as  cadaveric 
forms  of  the  spherical  parasites.  Liiveran  noted  amoeboid  movements 
of  the  spherical  forms,  grouping  of  the  small  spherical  bodies  tc^ther, 
and  the  occurrence  of  small,  colorless,  motile  bodies,  without  specific 
characters,  which  he  suggested  may  perhaps  represent  the  first  phase  of 
development  of  the  [mrasitic  elements.  He  regarded  all  of  the  forms 
as  diflFerent  stages  of  development  of  the  same  species  of  organism,  and 
considered  the  free  flagella,  which  he  believed  were  formed  within  the 
spherical  bodies  and  escaped  by  rupture  of  the  enveloping  membrane,  as 
the  most  characteristic  and  perfect  stage  of  development  of  the  parasite. 

Laveran  communicated  his  results  to  his  colleague  Richard,  stationed 
in  Philippeville,  Algiers,  who  in  February,  1882,  published  a  commu- 
nication confirming  Laveran' s  observations  and  adding  certain  points  of 
im|K)rtance.  He  describes  the  development  of  the  parasite  from  small, 
perfectly  transparent  bodies  contained  in  otherwise  normal  red  blood- 
corpuscles.  This  clear  body  grows  larger,  forms  pigment  out  of  the 
haemoglobin  of  the  enveloping  red  corpuscle,  which  thereby  becomes 
gradually  decolorized  and  reduced  to  a  mere  colorless  shell-like  rim, 
which  finally  ruptures  and  sets  free  the  parasite.  This  now  generally 
accepted  view  as  to  the  intracorpusciilar  development  of  the  parasite, 
which  was  first  announced  by  Richard,  wjis,  however,  in  the  following 
year  al)andone<l  by  him  in  favor  of  Lavenin\s  view  that  the  parasites 
develop  either  free  in  the  plasma  or  in  close  attachment  to  the  surface 
of  hmI  coq)iiscles  or  in  depressed  spots  on  the  surface.  Richard  observed 
amceboid  movements  of  the  parasites,  and  noted  spheric^il  bodies  with  a 
central  block  of  black  })igment  from  which  delicate  lines  radiated  so  as 
to  pnKluce  rosette  forms. 

Laveran  crmtinued  to  publish  brief  communications  in  1882  and  1883, 
an<l  in  1884  he  published  a  larger  work  '  presenting  his  observations  and 
views  in  detail.  In  this  work  he  describes  more  fully  the  forms  already 
mentioncil,  and  he  notes  the  occurrence  of  segmenting  forms,  which, 
however,  he  interpreted  as  forms  of  degeneration,  not  of  reproduction. 

The  observations  of  Laveran  and  of  Richard  were  made  by  micro- 
scopical examination  of  the  fresh  bloo<^l.  In  1883  and  1884,  Marchia- 
fava  and  Celli  published  in  a  number  of  articles  the  results  of  their 
studies  of  stained  specimens  of  dried  malarial  blood.  With  the  excep- 
tion of  small,  spherical  stained  bodies  in  the  red  blood-corpuscles,  which 
they  thought  might  be  micrococci,  they  interpreted  the  various  other 
stained  and  usually  pigmented  bfulies  found  in  the  red  corpuscles  of 
malarial  patients  as  probably  degenerative  changes.  As  a  matter  of 
*  Laveran  :  Traiti  des  Fi^rrex  fxiluMresy  Paris,  1884. 
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fact,  the  coccus-like  dots  were  proi^ably  in  |iart  Ehrlich's  degenerations, 
wljerea^  their  tlniwing's  ?th<)W  that  the  sup|x)sed  degenerative  fornn*  were 
ill  reality  the  actual  |Kirai^ites,  which  in  many  of  their  phases  were 
areunitely  depicted,  ahhtmgh  not   rect>gnized  as  such. 

In  I8H0,  ( V>uncihiian  and  Abhtitt  in  tlio  orgsms  from   two  cases  of 

I>ernieious  comatose*  fever  found  and  dcsi-ribeil  small  pigmenteii  livaliDe 
KMJies  in  and  outside  of  re<j  corjiuscles,  most  abundantly  in  capillaries 
of  the  brain. 

In  188')^  Marrhiafava  and  Celli,  as  the  result  of  the  examination  of 
fresh  malarial  hltMKb  t"inie  to  a  correct  interpretation  of  tliese  bodies 
and  descniicd  them  fidly  and  accurately.  Tlicy  emphasiztHl  esfM'cially 
the  auHcboid,  unpigmented,  tnuisparcnt  intracurjiusrular  bmlies^  to 
which  they  gave  the  inaecyrate  natne  of  jilasin*idia,  which  has  been 
widely  adopted.  They  des4.Tibed  clearly  the  intracorpuscnlar  devely|)- 
ment  of  the  jMinisitc,  the  formation  of  pigment  out  of  the  blcHxl  coloring 
matter,  the  conse*pient  eliangcs  in  the  blood-corpiiscles^  and  tlicy  pointed 
out  the  proliable  repnMhictive  nature  of  tlie  si'grneuting  Ixwlies,  which 
tliey  described  more  fully  and  accurtitely  than  had  been  done  by  Lavenin 
and  Riehanb' 

The  nublications  of  Mart*hiafava  and  Celli  attracted  wider  attention 
than  had  those  of  Lave  ran,  and  from  the  year  1885  up  to  tlie  present 
time  thea^  has  been  a  steadily  flowing  stn^ani  of  literature  upon  the 
variuus  cjuestions  connected  with   the  parasitology'  of  nudaria. 

Immediately  following  the  contirniatiou  of  Lavcnin^>  discoveries  by 
Italian  observers  cNinic  simihir  continnatifin  from  Steruberg,  Council- 
man, and  Osier  (lHH«i-87),  and  Sifmewhat  later  by  Jame&  (1888)  and 
l>iK»k  (1890),  in  this  conntiy,  and  within  a  few  years  nmnerous  rc^jwrts 
from  various  parts  of  Euroiw^  America,  Asia,  and  Ai'riiii  demonstnittHl 
the  invariable  assix'iatiou  iff  Laveran*s  parasites  with  all  cases  of  mala- 
ria! fever.  There  are  no  t^bservers  of  any  prominciu'C  wlu*,  with  suffi- 
cient opportunity  and  t mining  for  such  examinations,  have  failcfl  to 
recognize  the  pamsites  in  €^as<»s  of  malaria,  nor  is  tliere  now  any  authiiri- 
tative  voice  of  dissent  from  the  acceptance  of  the  parasite  as  tlu*  s|>e<^ific 
cause  of  this  disease, 

8ince  the  fundamental  researches  of  IjEvc ran,  Richard,  and  Marchia- 
fava  and  Celli  (l8H<j-85)  other  oliservers  have  greatly  extended  our 
knowledge  as  Uf  many  details  concerning  the  structure  and  rde-history 
of  the  |tarasite  and  its  relation  to  various  types,  phenomena,  and  lesi*ais 
of  malaria,  altliongh  nut  ti  few  important  rpicstifais  still  remain  unsettled. 
The  nuist  inip<irtant  of  these  later  <hscoveries  are  due  to  the  ^k  nionstni- 
tion  In  (iiilgi  (1885-8*1)  of  a  definite  rt^lation  between  the  cycle  of 
development  (jf  the  parasite  ami  the  different  stages  of  malarial  fever, 
and  til  tlu*  rec< Ignition  liy  Golgi  (188*^86)  of  the  two  varieties  <if  the 

Sarasite  belonging  r('S]iectively  to  tpuirtan  and  to  tertian  fever,  and  by 
Iarchiafa%^a  an*l  Celli  and  Ciinalis  (1HK9)  of  the  variety  or  varieties 
belonging  to  lestivo-autumnal  fever.     These  observations  have  led  to 

'  Mnrcliififavu  and  iVlli  iikitii  for  tliLMti>ifht^  the  dij^coverv  of  the  intracorpuHciiliir 
am(i^})<:>id  furnirt  with  and  wilhotit  pigment,  ,tiid  i^f  the  s^egtneDting  forni^^  but,  ah  Ih  :aiji|mr^ 
enl  from  the  rt-vifwcif  Lavtrnri's  and  H ifb a rd'ti  preceding  ptiblications,  this  ohiirii  rminnt 
he  admitted.  Muriliinfiivn  and  i'eUi,  however,  clt^critel  and  inier|>rft**d  ihe^o  plm^^fH  of 
the  parasite  fur  hHter  thar^  Lavernn,  and  to  them  belongs  the  creHlit  of  di'inoiiHt rating 
the  intracorjiUN^iiljir  develupuient  of  the  jjartisUa 
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two  schools  of  doctrine — the  one,  headed  by  Laveran,  holding  to  the 
unity  of  a  pleomorphic  malarial  parasite,  the  other,  headed  by  Golgi  and 
other  Italian  writers,  upholding  uie  plurality  of  malarial  parasites.  The 
latter  doctrine  has  the  larger  number  of  supporters. 

Dock  (1890-92)  was  the  first  to  differentiate  the  three  principal 
varieties  of  the  malarial  parasite  in  the  United  States,  and  recently 
Thayer  and  Hewetson  *  have  published  a  thorough  study  of  the  malarial 
fevers  of  Baltimore  with  careful  descriptions  of  these  varieties. 

Investigations  concerning  the  intimate  structure  of  the  malarial 
parasites  have  been  made  especially  by  Celli  and  Guarnieri,  Grassi  and 
Feletti,  Romanowsky,  Sacharoff,  Mannaberg,  Antolisei,  Bastianelli  and 
Bignami,  and  others. 

The  results  of  these  later  studies  concerning  the  malarial  parasites 
will  be  considered  in  various  parts  of  this  article.  They  are  mlly  and 
systematically  presented  in  the  recent  monograph  of  Thayer  and  Hewet- 
son, already  cited. 

Nomenclature. 

Various  names  have  been  suggested  for  the  malarial  parasite.  Among 
these  may  be  mentioned  Oscillaria  malariae  (Laveran),  Plasmodium 
malariae  (Marchiafava  and  Celli),  Hsematomonas  malariee  (Osier),  Hsema- 
tophyllum  malarise  (Metchnikoff ),  Hsemamoeba  malarise  (Grassi  and 
Feletti),  Hsemococcidium  malarise  (L.  Pfeiffer),  Hsemosporidium  mala- 
riae (Danilewsky),  Haematozoon  or  Hsemocytozoon  malariae  (Osier  and 
various  authors). 

Of  these  names,  Plasmodium  malarise  has  gained  wide  currency,  but 
it  is  on  zo5logical  grounds  singularly  inappropriate,  and  there  is  no 
reason  why  it  should  be  perpetuated. 

The  name  Hsemosporidium  malarise  has  much  to  recommend  it,  but 
it  has  not  been  generally  adopted.  Upon  the  whole,  the  name  Haema- 
tozoon  malariae,  which  expresses  nothing  as  to  the  zoological  classification 
of  the  parasite,  and  which  has  been  adopted  by  many  writers,  may  be 
provisionally  accepted  until  more  precise  knowledge  is  reached  concern- 
ing the  zoological  position  of  the  parasite.  Haemocytozoon  is  more 
precise,  but  the  other  term  has  the  advantage  of  greater  brevity. 

Z<x)ivOGicAL  Position  of  the  Malarial  Parasite. 

The  malarial  parasite  belongs  to  the  class  of  Protozoa,  under  which 
name  are  grouj)e(l  the  unicellular  organisms  with  the  physiological  cha- 
racters of  animals.  Biitschli  divides  the  Protozoa  into  the  orders — 
Sarccxlina,  Mjistigophora,  Sporozoa,  and  Infusoria.  Grassi  and  Feletti 
classify  the  malarial  parasite  among  the  Sarcodina,  subdivision  Rhiz- 
opoda,  and  adopt  the  name  Haemamoeba  malariae.  Antolisei  considers 
that  the  parasite  belongs  to  the  Gyninomyxa,  or,  more  precisely,  the 
Proteomyxa  of  Kay  Lankester.  The  great  majority  of  authors  classify 
the  malarial  parasite  among  the  S{K)rozoa,  which  are  divided  by  Balbiani 
into  the  groups  Gregarinida,  Sarcosporidia,  Myxosporidia,  and  Miero- 
sporidia.     Under  the  Gregarinidae  are  included  the  Coccidia,  with  which 
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some  writers  group  the  malarial  parasite.  Kruse  makes  under  the 
Gregarinidse  a  special  family  which  he  designates  as  Hfiemogregarinidae, 
and  to  which  he  refers  the  malarial  parasite  and  similar  hsemocytozoa  in 
lower  animals.  Danilewsky  suggests  forming  a  new  group  under  the 
S{>orozoa  to  be  called  Hsemosporidia,  in  which  he  [)laces  the  malarial 
and  similar  hsematozoa,  and  Labb^  calls  the  group  Gymnosporidia. 

As  we  know  nothing  of  the  malarial  parasite  in  the  outer  world,  it  is 
evident  that  our  knowledge  of  its  life-histor\'  is  incomplete,  so  that  any 
attempt  at  a  zoological  classification  must  l)e  regarded  as  only  provisional. 
Such  infonnation  as  we  possess  favors  classifying  the  parasite  among  the 
Sporozoa,  but  it  possesses  characters  which  do  not  enable  us  to  fit  it 
exactly  into  any  of  the  existing  subdivisions  of  the  Sporozoa,  so  that 
the  suggestions  of  Kruse  and  of  Danilewsky  of  establishing  a  new  sub- 
division of  the  Sporozoa  or  of  the  Gregarinidae  to  include  the  malarial 
parasite  and  similar  organisms  in  birds  seems  to  be  a  good  one,  and  the 
name  Hsemosporidia  for  this  new  subdivision  appears  to  be  ap[)ropriate. 
According  to  this  classification,  the  malarial  parasite  may  be  called  the 
Hsemosporidium  mala  rise. 

Methods  of  Investigation. 

The  methods  for  demonstrating  and  studying  the  malarial  parasite 
will  be  descril)ed  under  the  heading  I)ki(fnmiH.  It  may  here  be  stated 
that  generally  the  most  useful  proc»edure  is  the  examination  of  thin 
layers  of  fresh  blood  with  an  oil-immersion  objective.  The  descripticm 
of  the  [>iirasite  which  is  to  follow  is  based  mainly  ujum  this  methml. 
This  procedure  may  be  advantageously  combined  with  the  examination 
of  stained  s[x»cimens.  For  the  study  of  the  finer  details  of  structure 
this  latter  method  is  indispensable. 

General  Morpiiolocjy  and  Biology. 

The  malarial  jmrasite  is  a  unicellular,  protozoan  organism  which 
develops  within  the  red  bl<KKl-corpuscles,  and  therefore  belongs  to  the 
group  of  Htemocytozoa.  As  will  be  described  subsecpiently,  organisms 
closely  resembling  the  malarial  parasite  have  been  found  in  the  blood  of 
birds.  The  numerous  attempts  to  cultivate  artificially  the  malarial 
pamsite  have  liitherto  been  unsuccessful,  nor  has  this  orgjinism  bei»n 
rcH'ognized  in  the  outer  world.  Our  entire*  knowledge  of  it  is  derived 
from  its  study  in  human  beings. 

Three  varieties  of  the  jwrasite  have  been  diflTerentiated.  These 
varieties  art*  that  of  quartan  fever,  that  of  tertian  fever,  and  that  of 
sestivo-autuninal  fever.  This  last  variety  it  is  ])ro]K)sed  by  the  writer 
to  <'all  tlie  Ha?niatozfM*)n  mahiriic  falcijwrum.  Beiore  considering  the 
justification  of  this  division  and  tlie  sjK'cial  characters  of  eacli  of  these 
varieties  it  is  dcsimble  to  describe  the  more  important  characters  com- 
mon to  all  varieties  of  the  malarial  pamsite. 

The  cycle  of  dev(*lo]>inent  of  tin*  malarial  jwrasite  embraces  a  vege- 
tative and  a  rejmKluctive  ])hase.  Its  duration  varies  ironi  twenty-four 
to  s(»venty-two  hours,  according  to  the  variety  of  parasite. 

The  vegetative  phase  begins  in  the  form  of  small,  colorless,  anueboid, 
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hyaline  bodies,  1-2  /i  in  diameter,  within  the  red  blood-corpuscles.* 
These  amoeboid  bodies  increase  in  size,  and,  with  the  occasional  exception 
of  the  aestivo-autumnal  variety,  they  develop  within  them  a  variable 
number  of  dark  pigment-granules,  situated,  as  a  rule,  near  the  margin 
of  the  parasite.  The  pigment  increases  in  amount  and  in  the  coarseness 
of  the  granules  as  the  organisms  continue  to  develop.  It  occurs  in  the 
form  of  irregular  grains  and  of  fine  rods,  which  may  be  in  active  motion 
within  the  parasite. 

Having  attained  a  certain  stage  of  development,  which  differs  as 
regards  the  size  of  the  organism  in  the  different  varieties,  the  parasite 
gradually  ceases  its  amoeboid  movements,  assumes  a  spherical  or  oval 
shape,  and  becomes  somewhat  sharper  in  contour.  In  this  condition  it 
may  continue  for  a  while  to  grow.  When  it  has  reached  its  full  size  it 
may  completely  fill  the  red  blood-corpuscle  or  may  occupy  only  a  small 
part  of  it,  these  differences  depending  mainly  upon  the  variety  of  para- 
site.   The  parasite  now  may  be  called  the  full-grown  or  adult  form. 

Coincidently  with  these  stages  of  development  the  enveloping  red 
blood-corpuscle  may  undergo  various  changes,  which  are  of  significance 
in  distinguishing  the  varieties  of  parasite  from  each  other.  The  cor- 
puscle may  become  swollen  and  pale,  or  shrunken,  or  brassy-green  in 
color,  or  otherwise  deformed,  or  it  may  appear  unaltered,  as  will  be 
<lescribed  in  considering  the  varieties  of  the  parasite. 

The  subsequent  stages  in  this  cycle  of  development  belong  to  the 
reproductive  phase,  which  is  shorter  in  duration  than  the  vegetative. 
The  first  evidence  of  this  reproductive  phase  is  the  collection  of  the 
pigment  into  a  mass  of  granules  or  a  solid  block  situated  usually  at  or 
near  the  centre,  but  sometimes  near  the  periphery,  of  the  organism. 
These  bodies  with  clumps  of  pigment  may  be  oesignated,  in  accordance 
with  Tluiyer  and  Hewetson's  suggestion,  as  the  presegmenting  forms 
(rorpi  ron  hlocchetto  of  the  Italian  writers). 

Coincidently  with  or  following  this  gathering  of  the  pigment  into  a 
c-hinip,  sometimes  without  a  definite  collection  of  the  pigment,  the  pro- 
cess oi'  segmentation  begins.  In  its  most  typical  form  segmentation  is 
ushen'il  in  by  the  appearance  of  delicate  lines  radiating  from  the  per- 
iplierv  toward  the  centre.  Eventually  the  substance  of  the  splierical 
orgiinism  is  divided  into  a  variable  number  of  round  or  oval  bixlies 
called    sj)ores.      The   enveloping    red   corpuscle,  which    now    may    be 

'  As  ha-*  already  been  mentioned,  Laveran   believes  that  the  forms  of  the  parasite 
ich  have,  since  the  publications  of  Marchiafava  and  Celli,  usually  been  regarded  a8 
within  the  red  corpuscles,  are  attached  or  applied  {accol^n)  to  the  outer  surface  of  the 


which  have,  since  the  publications  of  Marchiafava  and  Celli,  usually  been  regarded  an 
within  the  red  corpuscles,  are  attached  or  applied  {accol^n)  to  the  outer  surface  of  the 
ooq)UMcles.     Mannaoerg  (1893)  has  a^in  raised  this  question  by  his  statement  that  many 


of  the  araa»boid  forms,  particularly  in  their  younger  stages  of  development,  are  attached 
to  the  corpuscles,  often  in  little  niches  or  indentations  on  the  surface.  There  is  no  doubt 
that  the  organism  may  be  situated  as  descril)ed  by  Mannaberg.  Marchiafava  and  (^elli, 
who  had  previously  noted  this  appearance,  interpreted  it  jis  indicating  the  extrusion  of 
the  parasite  fnmi  the  red  blood-corpuscle.  1 1  is,  in  fact,  often  very  difficult  to  determine 
with  precision  whether  the  organism  is  on  the  surface  of  or  within  the  corpuscle,  hut  the 
evidence  is  that  the  majority  of  the  younger  forms  are  intracorpuscular.  Marchiafava 
and  iiigiiami  (1894)  descril)e  in  the  following  words  tlieir  conception  of  the  manner  of 
j>enetration  of  the  youngest  forms  into  the  corpuscle :  "  The  youngest  amrrhnp,  the  offspring 
of  sporulation,  by  virtue  of  the  viscidity  of  their  protophism  adhere  to  the  surface  of,  and 
by  tneir  movementH  bury  themselves  in,  the  contour  of  the  red  cor|)uscle.  In  this  |K>si- 
tion  the  parasite  attacks  the  external  strata  of  the  corpuscle  as  a  means  of  nourishment, 
and  after  altering  these  layers  is  able  to  penetrate  within,  and  thus  becomes  entirely  endo- 
globular." 
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rtMluced  to  ii  narrow  pale  rim,  bursts  and  the  spares  are  set  free,  or  the 
corpuBele  niay  luive  iliHfijj|X'ared  before  the  process  of  segfmeiitatioii  is 
eo!oi>letoL  The  pigment  remains  belli  ml,  anil  is  quickly  enguliWI  by 
phagi Kbytes.  Sometimes  In  tlie  jestiviHautiiniiial  variety  segnieiitatitm 
o<'eurs  in  oi"gaiiisms  entirely  devfad  of  pigment.  These  segmenting 
l)Ofiies  are  ealled  also  s|K>ni kiting   forms. 

The  free  s|X)res  s|»eedily  in\^a<le  fresii  red  bfood-eorpuseles,  wliere, 
as  the  small,  colorless,  iiiufebokl,  hyaline  btxlies  already  mentioned,  they 
begin  again  the  t'vele  of  development.  Tlie  ilireet  transiV^rnintion  of  the 
motionles> '  round  spores  into  the  small,  hyiiliiie,  amo'iioid  bodies  has 
been  very  ran'ly  itbserved,  but  there  is  no  reason  to  sii|jpose  tluit  there 
exjBts  any  stage  intervening  between  tlie^e  two  forms. 

In  the  eiHuplete  spur i dating  eyele  of  development  whicli  has  been 
descrilxnT  we  can  diritingnish^  therefore,  the  following  forms  of  the  \mrsL- 
mte  :  (1)  unpigmented,  am*vboid,  hyaline  iKxlies  ;  (2)  pigmented,  amoe- 
boid,  hyaline  b^Klk's;  (3)  full-grown  or  adult  Ivcxlies  ;  (4)  jn-esegmenting 
bixlie^  ;  (o)  segmrnting  or  spornlaling  IxKlies  ;  and  (6)  s|M>res.  All  of 
these  various  bmlies  are  depicted  in  Plates  I.  and  IL 

As  already  mentioned,  in  the  ^stivo-aiitumnal  variety  this  cycle 
may  be  eompletetl  witlioiit  the  apjx'aninee  of  pigment.  These  btxlies 
are  to  be  tlionght  of,  m>t  as  sejwjrate  nml  distinrt  forms^  but  simply  as 
sueet'ssive  stages  of  development  with  all  transitions  from  the  youngest 
to  the  most  advanced.  Especially  can  no  shnrp  distinction  be  drawn 
between  bodies  (1)  and  (2)  utnl  between  bmlies  (ll)  and  (4),  The  recog- 
nition, as  a  distinct  form,  of  the  ijmly  designated  as  prest^gmentiiig  is  of 
less  practical  iniportanee  for  the  ijuartan  and  tertian  vaiieties  than  for 
the*  test i vi y-ii n turn na  1 . 

Tlie  name  **  plasmmlinm  '*  was  applied  by  Marchiafava  and  Celli 
originally  to   the   iinpigniented^  amielMiid  forms.     It  is  fretjuently  em- 

Ijloyed  to  designate  both  the  jiignu^nted  and  tlie  unpiginented  amceboid 
KKlies,  as  well  as  the  pinisite  in  all  of  its  forms*  These  anneboid  biKh^es 
may  l>e  ealled,  in  general,  hyaline  frnins  or  amtebic. 

As  will  be  explained  subsequently,  it  is  only  the  ipiartan  variety 
whiek  is  f«>imd  in  all  its  forms  with  espial  freqneney  in  the  peripheral 
eirculiition  anti  in  the  blood  of  internai  org-ans  ;  wliereas  segmenting 
tertian  jiarasites  are  more  abundant  in  the  spleen  and  Ixme  marrow  than 
in  the  i^KTrphenxl  vessels,  and  the  festivo-antnmnal  jxinisite  ik^vekms 
niaiidy  in  the  internal  organs,  its  segmenting  iornis  being  extremely 
nire  in  the  jK^-ripheml  circuhition. 

Each  r»f  tiie  forms  of  the  parasite  which  have  be<'n  described  as 
developing  within  the  red  lilotxl  corpnscles  may  also  be  found  free  in 
the  plasma.  They  probably  esea|>e  by  rupture  of  the  envelopiTig  cor- 
puscle, a  juHX-ess  which  one  can  <tften  witness  when  examining  the  fresh 
LkKKl  nucrosct»pica!ly.  Extnieorposcular  mature  forms  may  possibly 
segment  in  the  usual  way,  but  there  is  no  evklence  tl»at  forms  in  the 
earlier  stages  may  complete  their  ey(4e  c>f  development  free  in  the 
plasma. 

The  important  di,seovery  was  made  by  Gc>lgi  that  all  of  one  gcin'm- 
tion   of  the  parasite  form   a   group,  the   members   of  which    dtn^elop 

'  Ptctm  L-luiinM  to  have  nbHorvtMl  ttuit  tlii>  i^|K)n'H  »re  aetively  moLik*  uiiil  lbt|r(^1hitecl, 
but  ibis  «uteTut;iit  is  opposed  to  the  ob«ien'aiiaiiA  of  rill  others. 
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approximately  at  the  same  time,  and  that  a  definite  relation  exists 
between  the  phases  of  development  of  the  parasite  and  the  stages  of 
malarial  fever.  The  onset  of  a  paroxysm  corresponds  to  the  ripening 
of  one  generation  of  the  parasite.  A  few  hours  or  shortly  before  the 
paroxysm  segmenting  forms  appear,  and  enable  the  observer  to  predict 
the  approaching  paroxysm.  The  spores  which  are  set  free  by  the  act  of 
sporiilation  invade  the  red  blood-corpuscles  and  start  a  fresh  generation, 
which  pursues  during  the  paroxysm  and  the  subsequent  apyrexia  so 
regular  a  development  that  in  typical  cases  the  experienced  observer 
can  tell  approximately  by  examination  of  tlie  blood  the  stage  of  the 
disease — that  is,  the  time  which  has  elapsed  since  the  last  paroxysm  and 
the  time  when  the  next  paroxysm  may  be  expected. 

It  is  not,  however,  always  the  case  that  the  parasite  develops  with 
the  regularity  expressed  by  Golgi's  law,  and  especially  in  the  aestivo- 
autumnal  fevers  irregularities  are  very  common.  The  simultaneous 
occurrence  of  two  or  more  generations  in  different  stages  of  develop- 
ment may  render  difficult  the  interpretation  of  the  phases  observed, 
although  even  here  careful  observation  will  enable  the  observer  to  draw 
correct  conclusions  in  tertian  and  quartan  fevers. 

It  has  not  been  satisfactorily  demonstrated  that  there  occurs  any 
other  cycle  of  development  of  the  malarial  parasite  in  human  beings 
than  that  which  has  been  described,  although  the  possibility  of  such  an 
occurrence  is  by  no  means  disproven.  Canalis  (1889)  believes  that  he 
has  found  evidence  that  a  second,  slower  cycle  of  development  of  the 
sBStivo-autumnal  parasite  occurs,  which  is  represented  in  certain  of  its 
phases  by  bodies  of  the  crescentic  group,  to  be  described  subsequently ; 
and  this  view,  with  certain  modifications,  has  been  accepted  by  Golgi, 
Antolisei  and  Angelini,  Grassi  and  Feletti,  and  Sacharoff.  This  doctrine 
is,  however,  opposed  by  many  observers,  and  it  does  not  at  present  rest 
up<m  sufficient  evidence. 

It  seems  necessary  to  suppose,  on  the  basis  of  clinical  evidence,  that 
the  malarial  parasite  may  remain  for  months  in  a  latent  condition  in  the 
human  body,  and  then  begin  to  develop  again,  causing  a  relapse  of  the 
fever.  As  such  relapses  may  occur  in  forms  of  malaria  in  which  cres- 
cents do  not  appear,  there  must  be  in  these  cases  some  resistant  organism 
other  tlian  bodies  belonging  to  the  group  of  crescents.  We  know  noth- 
ing as  to  the  nature  of  these  resistant  bodies.  The  hypothesis  is  advanced 
by  Bignami  that  they  may  be  spores  which  are  enclosed  within  leucocytes 
and  other  cells,  and  which  have  become  surrounded  by  a  resistant  mem- 
brane and  have  lost  their  usual  staining  properties. 

Besides  the  forms  which  have  already  been  described  as  representing 
pha*ies  of  the  regular  sporulating  cycle  of  development  of  the  malarial 
fjarasite,  there  occur  other  forms  which  cannot  at  present  be  referred  to 
any  (»yole  of  development.  These  other  forms  are — (1)  crescentic  bcxlies 
and  fusiform,  oval,  and  round  bodies  belonging  to  the  same  group ;  (2) 
flagellate  bodies  and  free  flagella ;  and  (3)  degenerative  forms. 

The  crescentic  and  flagellate  bodies,  from  their  size  and  remarkable 
appearance,  are  the  most  striking  forms  of  the  parasite,  and  from  the 
beginning  have  attracted  much  attention.  Their  significance,  although 
there  are  many  hypotheses  concerning  it,  is  not  understood. 

(1)  The  crescents  develop  only  from  the  aestivo-autumnal  jmrasites, 
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and  will  tliercfore  he  deseribcil  in  connection  with   these*     They  are 
never  formed  from  t|iiart;in  and  tertian  pamsites. 

(2)  Fhtf/efhde  bofUr^,  on  the  other  li;in(f»  may  form  from  each  variety 
(»f  the  |Kirasite,  tertian,  cjtiartan,  or  a'slivo-antumnaL  Tlie  weij^ht  of 
eviilenre  is  tliat  they  do  nut  exist  in  the  {nreulatiii^j:  Idoiwl,  lint  devehjp 
after  the  hhwrtl  has  Ih^cii  witlidruwn  from  tlie  VhwIv,  n^siially  within 
ten  to  twenty  niinntes,  sometimes  earlier.  Home  observers  have  fonml 
them  fivntiently,  others  only  mrely.  They  are  frequently  fimnd  if 
the  hliKKl  h  examined  at  the  right  stage  of  the  disease  and  time  is 
aOowed  for  their  developnieiit.  Conneilinan  showed  that  they  are  more 
e(Mnnit>idy  foinid  in  hliMid  aspirated  hy  a  hypiKlermie  iK'edle  from  the 
spleen  than  in  the  periphend  blood.  They  develop  in  tertian  nnd  <j»iar- 
tan  fevers  from  the  mature,  full-grown  extnieorpnseuliir  forms — in 
tertian  t\'^jK'eially  fnun  swollen  forms  !arje;er  than  the  red  blood-eorpus- 
eles,  Thvy  are  therefore*  f<mnd  most  frecjnently  a  short  while  befi>re 
and  dnrini^  the  pnroxvsm.  In  infeetions  with  the  a\^tivo-antnmnal 
jiarasite  the  flagellate  bodies  develop  from  round  f^Rhes  belonging  to 
the  group  of  ereseents,  and  do  not  oeeur  in  definite  relation  to  the 
stage  of  tlie  fever.   Karely  intraeorpnseular  In h lies  may  devehjp  Mngella. 

'i1ie  sijherical  hrwlies  whieh  become  transformed  into  the  flagellate 
iKxlies  are  always  or  nearly  always  pigmented.  Marehiafiiva  iintl  (_'elU 
state  that  xhvy  onee  saw  an  nn pigmented  flagellate  IkhIv.  These  brKlies 
may  \n'  somewhat  smaller  or  larger  than  the  red  bhutd-eorpiiseleSj  tlie  size 
varying  to  some  extent  witli  the  diHerent  varieties  of  the  jmnisite,  as  will 
be  explained  later.  The  process  <if  development  of  the  Hagella  may  be 
studied  under  the  microscope.  The  pigment  gnmnles,  which  at  first 
(a^stivonntnmnal  variety)  may  have  Ix^en  in  rep(*se,  usually  begin  to 
datiee  about  within  tlu*  organism,  often  in  a  lively  wiiy.  In  the  a'stiv^n 
autumual  variety  ihey  usually  gather  in  the  eentnd  pnrt,  iuit  in  the 
others  thvy  may  he  near  the  p.^ri]iljery  or  irregularly  (listrilHite^L  The 
spherical  bmly  may  acquire  an  oscillatory  or  jerking  movement.  Pro- 
joctiims  may  be  formefl  and  retracted  at  the  }K'ri])hery,  and  the  wlnile 
edge  may  aefpure  a  vigorous  nmlulating  movtrueut.  Tliese  elianges 
art^  attriliuted  to  the  nn»vements  oi"  tin*  Hngella  within  the  iiody  nv  in 
its  ]KTi]»heral  layei>,  and  have  ht^en  gi^iphieally  conipiireil  hy  Itichard 
to  the  struggles  of  au  auinud  to  get  five.  Suddenly  the  fl  a  gel  la  shoot 
out  from  the  jK-riphery,  and  with  tlieir  active  lasliiug  movements 
prcwluee  a  violent  eomraotion  anu>ng  tlie  red  blotnl-eiirpusch's  and  other 
smsill  partieh's  which  mav  be  in  their  neighborhood  (I'late  L  Figs.  22 
and  41  ;   Plate  II.  Figs.  «,  44). 

Thi'  Hagrlla  are  jvide  and  thin,  and  present  often  at  their  ix  trend  ties 
and  along  tlu'ir  eiuirse  small  olivt*-shaped  swellings  whieh  nuiy  ehangi* 
thtar  )Hisitiou.  Here  and  there  a  pigment  grmiule  is  tM'easionally  seen 
in  a  flagellunu  The  flagella  vary  in  size,  mmdnT,  aud  jvositirui.  Their 
length  may  l>e  three  <»r  four  times  tlu^  dimneter  of  a  red  bbuwl-eorpusele 
or  not  mnre  than  half  that  size,  (hie  to  six  may  he  attached  to  the 
gpherieal  body*  They  may  project  tVom  one  side  or  froui  any  |wirt  of 
the  ciix"umfer<:^nce  iif  tlie  body.  Their  niovenumts  may  b*'  sfiinewhat 
rliythinicMl  ;  they  may  become  sh>w  or  even  cease,  and  again  ?^tart  up. 

Flagella  may  bect^me  detiielied  and  move  about  freely  annjiig  the  red 
blood -corpuscles.     On  account  of  their  pallor  such   free  flagella  would 
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usually  be  overlooked  were  it  not  for  the  commotion  which  they  produce 
among  the  red  blood-corpuscles.  The  motion  of  the  ilagella  may  be 
obser\'ed  on  the  slide  for  half  an  hour,  sometimes  longer. 

These  flagellate  bodies  are  the  most  startling  forms  of  the  malarial 
organism,  and  no  one  who  sees  them  doubts  for  a  moment  that  he  is 
looking  at  a  living  parasite.  It  is  not  surprising  that  they  attracted  in 
an  especial  manner  the  attention  of  Laveran,  who,  as  already  mentioned, 
regarded  the  flagella  as  the  most  characteristic  and  perfect  form  of 
development  of  the  parasite.  Subsequent  studies  have  not,  however, 
tended  to  confirm  the  conception  of  Laveran  as  to  their  significance. 
As  has  already  been  made  clear,  the  flagellated  bodies  do  not  belong  to 
the  regular  sporulating  cycle  of  development  of  the  malarial  parasite  in 
the  human  blood.  The  most  prominent  theories  as  to  their  significance 
are  the  following: 

(a)  They  are  forms  of  degeneration  or  ap|)earances  belonging  to  the 
death-agony  of  the  parasite.  In  support  of  this  view  it  is  urged  that 
the  flagellate  bodies  do  not  belong  to  any  known  cycle  of  development ; 
that  they  are  developed  only  outside  of  the  human  body ;  that  they  are 
developed  from  mature  forms  which  are  known  frequently  to  undergo 
undoubtecl  degeneration,  such  as  hydropic  swelling,  vacuolation,  and 
fragmentation,  and  which  may  already  show  beginning  evidences  of 
tlegeneration  ;  that  nuclear  substance  is  absent  from  the  flagella ;  and 
that  similar  appearances  of  extrusion  of  motile  filaments  in  other  uni- 
cellular organisms  are  known  to  zoologists  and  are  interpreted  as  degen- 
erative. 

(b)  Sacharoff*,  from  the  study  of  their  structure  on  stained  si)ecimens, 
iK'lieves  that  the  flagella  are  extruded  chromatin  filaments  derived  from 
per\'erted  karj'okinetic  nuclear  division.  He  regards  the  process  as 
degenerative. 

(r)  D<x*k  suggests  that  the  flagellate  bodies  "  n^present  resting  states 
of  the  organism,  capable  of  existing  independently,  perhaps  even  of 
repnKlueing  themselves,  but  also  able,  under  favorable  circumstances, 
of  repnKlueing  the  typical  growth  of  the  parasite." 

(</)  Mannai)erg's  opinion  is  that  the  flagellate  bodies  may  represent  a 
state  belonging  to  the  saprophytic  existence  upon  which  the  mature 
forms  of  the  parasite  enter  soon  after  the  blood  is  withdrawn  from  the 
body.  On  account  of  unsuitable  conditions  of  environment  they  are 
uimbh*  to  continue  this  existence  in  the  blood  outside  of  the  body  and 
.S4HM1  j)erish.  A  similar  view  is  advanced  by  Manson,  who  suggests  that 
the  flagellate  bodies  n^present  the  first  stage,  and  the  detached  flagella, 
in  search  of  their  appropriate  host,  represent  the  second  stage  of  life  of 
tlie  txirasite  outside  of  the  body.  Manson  *  conjectures  that  the  mosquito 
is  tlie  extracorporeal  host  of  the  malarial  |)arasite,  and  he  reports 
ol>ser\'ations  of  Ross  showing  the  development  of  flagellate  forms  in  the 
stomach  of  mosquitos  fed  on  malarial  blood. 

There  are  arguments  for  and  against  each  of  these  theories.  Reluc- 
tant as  one  may  be  to  consider  such  striking  forms  as  the  flagellate 

*  ManHon:  "The  Goulstonian  I>ecture«  on  the  Life  History  of  the  Malaria  Germ 
ihiv^lde  the  Human  Bod/'  (The  BritUh  MetUctU  Journal,  189C,  March  14,  21,  28).  Man- 
i«i  lavM  much  emphasis  apon  tnippoHed  analogies  hetween  the  malarial  germ  and  the 
lilaria  hangainis.  Only  future  inyestigationn  can  determine  the  correctness  of  Manson*  8 
hjpudiMw. 
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bodies  as  phases  of  degeneration,  the  existin|a^  evidence  seeniB  njwn  the 
whole  to  be  moiT  in  fkvor  of  ttiis  [iy|)othc*sLs  than  of  any  other  whicli 
has  been  advanced.  8til!,  if  8aeharoti'\s  observation  as  to  the  presence 
of  nnelear  material  In  the  flagella  be  eurrtH^t,  the  objection  oi'  Grassi 
and  Feletti,  that  the  Has^4!a  are  ine^imble  of  reproductive  deveh^pment 
!jccansi*  the  nncleus  of  the  parasite  tloes  not  divide  and  enter  tlieni, 
would  be  overthrown  and  tlie  hyj>othesis  of  Mannal>er|^  ami  Manson 
would  become  more  prolmlile.  It  is  evident  from  tlie  th'scriiitiou  of 
these  binlies  that  the  use  uf  the  word  **  tlagella  ■*  to  designate  llie  motile 
tihunents  is  of  doubtful  propriety,  but  it  is  the  term  coniraonly 
em])loyed. 

(3)  There  are  various  bother,  often  seen  in  the  examination  of  mala- 
rial bliMwi,  which  arc  umh>ubtedly  defjeiwrfiilre  Jormt^  of  die  parasite, 
and  others  which  are  probably  dt'^^enerativCj  althou|rb  opiniiUis  eon- 
cernin^  the  latter  are  divided.  The  more  connuou  signs  of  ilct^encration 
of  the  jKinisite  are  vaeuohition,  psendo-gcmnuiti<ni,  fnigmcntatton, 
deformities  of  sha{>e,  particuhirly  swelling,  g^rnnular  condition  of  the 
protoplasm,  certain  aUerati<ins  in  the  armugement  antl  a|>pcarance  of 
tlic  pigment,  disii[»peanincc  of  nuelcar  inatcriab  defects  an<l  irrcgnlari- 
tics  in  staining,  and  changes  in  the  n^traction  of  the  organism.  These 
varitnis  degeucmlive  chauge^  (iroduce  forms  too  mmieriais  to  describe  in 
detiiiL  They  have  often  l)een  misinterpreted  and  describerl  as  spe<'ial 
forms  of  the  (wimsite,  some  of  them,  particuhirly  certain  vacuolated  and 
budding  forms,  as  s|>ecial  mcKles  of  ifprfxbiction. 

l>egencratiims  may  oi*<'nr  in  any  form  of  the  pjirasite,  lint  they  are 
partiindarly  couuu^in  in  tlic  extmcorpnseular  ioruis.  Mannaberg  dc- 
scrilies  the  <lisintegraticm  of  young  intracorpUH'nlar  forma,  with  dis- 
ap[>camncc  of  their  nuclei.  Fragmentation  of  forms  extruded  from  die 
blocN.l-eorpuscles  ciin  sometimes  be  watched  while  examining  fn^sh  bhwKl 
unth'r  the  microseope  (Plate  I,  Fig.  21).  As  a  rule,  only  a  certain 
nnmljcr  ol'  tlic  mature  forms  aetnally  enter  into  irprodiictive  segmenta- 
tion, and  many  of  the  spores  nr  segnients  jK^rish.  If  all  segmtnited  and 
the  oftspring  survived  J  tlic  number  of  tlic  parasites  after  a  few  paroxysms 
WH)idd  becouK*  enornmus.  As  a  matter  of  fact,  degenerations  of  fnll- 
grtnvn  pvmsites  are  often  obs^-rve*!.  An  interesting  form  of  such  th'gen- 
eration,  found  most  frequently  in  the  mature  fonns  of  the  tertian  variety, 
is  the  a|>|X'aranee  of  swollen,  pigmented,  sr»-ealled  hydiHijMc  l>odies,  i>ften 
nnich  larger  tlian  red  bhKKbcor])usch>  (I'late  I.  Figs.  18,  -10),  and 
sometimes  ermtaiuing  vncuoles  (Plate  L  Figs,  IX^  U),  2:1,  24,  40,  and 
42).  Round  brMJics  sininhiting  spores  are  Biimctimes  seen  in  these  vacuoles, 
but  on  pro|H^rly  stiiined  speeimens  tliey  are  devoid  of  the  nuclear  mate- 
rial of  genuine  spores.  Pseudo-gem  mat  ion,  or  the  appearance  i»f  sarctxlie 
buds  on  the  surfin'c  of  the  organisms,  is  d*>ulitless  a  form  of  degenera- 
tion* Such  Inids  may  become  sejiarated,  in  the  form  of  hyaliut*  balls, 
from  the  parent  org:iuism  (Plate  I.  Figs.  19,  20).  Thcs*'  evidcuees  of 
degencraticui  may  apjK^ar  also  in  ereseents  and  bodies  belonging  to  this 
grouji  (l*latc  11.  Figs,  40^  41)  and  in  flagellate  bmlies.  From  the  latter 
small  hyaline  balls  with  a  flagellnm  attached  may  break  ot!*  and  move 
around  actively.  Such  bodies  might  be  niiataken  for  flagellated 
spores. 

There  Is  no  good  evidence  that  the  malarial  parasite  ever  multiplies 
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by  budding^  or  by  simple  cell-division.  The  only  form  of  multiplica- 
tion which  has  been  demonstrated  is  that  of  sporulation,  also  callea  s^- 
mentation,  already  described,  although  it  cannot  be  denied  that  other 
forms  of  reproduction  may  exist. 

Various  interesting  degenerative  changes  are  produced  by  the  in- 
fluence of  quinine.  These  will  be  fully  described  under  Treatment, 
Action  of  Quinine  on  Malarial  Parasites,  page  146. 

As  the  malarial  parasite  passes  its  vegetative  life  mostly  within  the 
red  blood-corpuscles,  it  is  evident  that  it  finds  its  food  in  this  situation. 
This  food  may  be  appropriated  both  by  intussusception  and  by  diffusion. 
Evidence  of  intussusception  is  found  in  the  occasional  presence  of  frag- 
ments of  the  corpuscular  substance  within  the  body  of  the  amoeboid 
forms.  Doubtless  diffusion  is  the  more  important  mode  of  nutrition  of 
the  parasite. 

The  question  has  been  raised  whether  the  parasite  may  develop  in 
other  cells  of  the  body  than  the  red  blood-corpuscles.  Nearly  all  forms 
of  the  [)arasite  have  been  found  enclosed  in  cells,  chiefly  leucocytes, 
splenic  or  medullary  cells,  and  endothelial  cells.  As  such  included 
parasites  often  present  evidences  of  degeneration,  these  appearances 
have  been  generally  interpreted  as  referable  to  phagocytic  destruction  of 
the  })arasites,  and  such  they  unquestionably  usually  are.  Golgi  and 
Monti  have,  however,  recently  published  observations  intended  to  show 
that  the  sestivo-autumnal  parasite  may  develop  within  endothelial  and 
other  cells,  as  will  be  explained  in  considering  this  variety  of  parasite. 

The  malarial  parasite  in  the  condition  in  which  it  exists  in  the  human 
IkkIv  is  very  susceptible  to  injurious  agencies.  It  is  quickly  killed  by 
tlie  addition  of  distilled  water  and  of  dilute  acids  and  alkalies.  Under 
onlinarj'  conditions  it  does  not  long  survive  in  blood  withdrawn  from 
the  IkkIv.  Under  certain  special  circumstances  it  has  been  kept  appa- 
rently alive  for  two  to  four  days,  possibly  for  a  week.  Saeharoff  observed 
anHelN)id  movements  in  (estivo-autumnal  hyaline  bodies  which  had  been 
for  a  week  in  the  intestinal  canal  of  leeches  kept  on  ice,  and  he  obtained 
a  p<>sitive  result  by  inoculating  himself  with  malarial  blood  preserved 
in  this  way  for  four  days  in  leeches.  The  tertian  and  quartan  parasites 
wort*  found  to  be  less  resistant  than  the  aestivo-autumnal.  Ri|)e  bcxlies 
may  sc»gment  in  blood  outside  of  the  body,  but  no  further  development 
or  multiplication  of  the  parasites  has  been  positively  observed  in  the 
varioiL*^  attempts  made  to  preserve  or  cultivate  them.  The  parasite 
diH'<  not  continue  to  develop  and  multiply  in  the  human  body  after 
d<nitli. 

Of  course  no  inferences  can  be  drawn  from  these  observations  as  to 
the  n^istiince  of  the  jKirasite  in  its  natural  condition  in  the  outer  world. 
As  to  what  this  natural  condition  is  we  can  only  s|)e(nihite.  Grassi  and 
C'alandniccio  have  thought  that  certain  s|x»cies  of  amoebae  which  they 
liave  observed  in  malarial  districts  might  be  the  extraparasitie  form. 
The  failure  of  artificial  cultivations  and  certain  analogies  drawn  from 
tlie  zoological  characters  of  the  parasite  have  IchI  to  the  prevalent  theory 

■  '  Celli  and  (Tuamieri  for  a  time  beiieved  that  Hpherioal  bodies  of  the  crest'eiitic  nh!L>*e 
may  multiply  by  the  formation  of  buds  (fsremmation),  but  they  suWcpiently  aluinaoned 
this  view  and  adopted  the  now  generally  accepted  opinion  that  these  budding  forms  are 
d^eneratiTe.     The  "buds'*  are  devoid  of  the  structure  of  genuine  spores. 
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iliiit  the  nialiiriiil  piinisite  pa!^s('s  nt  It^ast  a  jiart  i>f  its  existence  as  a 
)Kn'Msitc  in  mihiuil  or  vf^<'ti<l>li'  or^rtmisiiis.  Mi'iitifiii  ]ni^  alreiitly  been 
nmdv  of  Maiisoii'.H  liypotliosi.s  that  iUv  mosqiiitc^  may  he  a  h4»st  for  the 
malaria!  parasite,  That  tlie  ^erni  h  eiijKiltle  of  euterin^  ii[Mm  »ume 
resistant  pliant'  of  development  ^eenis  highly  prr>ljitljle  in  view  of  the 
evidenee  that  oialaria  ran  be  eontrac-ted  from  the  air.  There  is  no  e\i- 
donee  that  th(^  malarial  ]mnis!te  is  eliminated  from  the  htanan  IkrIv  in  a 
enndition  rapable  of  itdeetin^  another  i nd t v id nal  or  the  hK*aIity.  The 
disease,  liowever,  ean  he  transmitti'd  by  inornlating  into  healthy  indi- 
viduaisj  either  8ubcutaiieonsly  or  intravenously,  bloml  fmm  a  tnalarial 
patient. 

Unity  or  Ptj;rality  hf  the  Malarial  Parasite, 

As  has  already  been  nientiofied,  there  are  two  sehools  of  dtMirine  as 
to  the  mahirial  [wirasite^ — the  one  led  by  Lavenin  holding  that  the  mala- 
rial parasite  is  a  single  t^jx^eies  witli  pleomorphie  ehanieters,  the  other 
bi'lieving  tliat  there  are  thn*i^  t*T  mt»re  >jK'eies,  or  at  least  varieties,  of 
malarial  jwirasites.  The  nhscrvations  ujioii  wliirh  the  latter  dtK*trine  is 
bast  d  tM'iginatetl  with  the  Italians,  anil  hav<'  f>een  supported  by  invest!- 
gatiuns  in  fliis  eonntrv  and  clsewluTe. 

Golgi  in  1885  and  188t>  first  ditfi-renliated  the  partisite  of  rptartnn 
fever  from  that  of  tertian  fever,  ami  Marphiafava  and  (_'elli  4Uid  Canalis 
in  188St  and  1890  dilTereiitiated  tlie  variety  of  prasite  ehanieteristie  of 
testivo-antnornal  fever,'  There  is  much  ditfercnee  f>f  ripinitm  as  to  the 
number  of  a'stivo-antumnal  jtarasifes.  All  adlit  rents  of  the  dtwtrine  of 
plurality  agree  that  there  are  at  least  three  varieties  of  malarial  parasite 
— namely,  the  cpiarlan,  the  tertian,  and  the  lestivo-tnitumnal — distin- 
guished from  eaeh  olher  by  morpliologiral  and  l>iol(>gieal  ehamett-rs  to 
be  subseipK  utly  tlosi-ribcd.  The  di.M'overv  l>y  (lolgi  of  the  definite  eyele 
of  dcvehipment  of  the  malarial  parasite  and  the  ireognition  of  sevemi 
distinet  varieties  have  thine  mueli  to  l>ring  onhr  out  of  tlie  earlier 
ehaotic  condition  when  a  multitude  of  jmrasltie  iKnlies  were  deseribe<l 
w^ithout  knowle<lge  of  their  signifiraiiee  or  relations  t<*  eueli  other*  There 
remain,  however,  many  unsolved  problems  whieli  it  may  Ix*  exi>eettKl 
that   further  investigations  will  elear  up* 

'  Mari'tiiafava  and  t'elti  on  tlie  mi^  ]mml,  iuid  Cnnalij*  un  die  oilier  hand,  Iiave  t^n* 
dycleil  !i  iMilt^mic  ius  to  whirh  of  ilieni  helonp^  tlie  crtHjh  of  first  dwtiii^uiwhiii^  the  «*<tjvf>- 
uiitumnTtl  juiriL'site.  The  di  tie  rend  at  ion  of  iliis  purmt^  WiiH  not  mtitlo  all  at  omt\  mn\ 
with  liie  same  preeir^ion  in  all  derails,  iiN  in  the  ca*e  of  Golgi's  shnqi  H*'p;irarion  of  the 
tpinrtan  imil  itrtian  panwite^.  (jol^i  frnni  tlie  bcf^nninif  of  his  rtvearehps  (1886-86) 
Mit^j;t'i<ted  lliat  the  iresLt'iuic  Ixxiies  helonjij  to  a  Kp4?ci:il  i-yele  of  existeneii  ditU'rent  fi^om 
that  of  the  tertian  and  <]nartan  or^fani^mK,  and  note*!  their  tx-ciirrenee  in  iire^iihir  oirda- 
rial  fevern.  4  oniii'ilmaii  in  1887  t'mphiiHized  the  assmnation  of  crt^eent'*  with  it^iniltent 
fevers  und  niahirial  eaehexia,  (iol^i  in  Fehruary,  18S9,  detinitely  exert\s8ed  the  i^jtnion 
that  in  addition  to  the  malarial  fevens  eansed  hv  the  «]nartan  and  the  lerrian  narasiti:^  we 
mnst  recognize  smother  lyj)e  of  fever  asHiK-lated  with  nn]iij7mented  anio'tHdd  forais  and 
ere?<eentH»  Chi  Septenilier  !»?,  1881*,  appeared  u  preliminnry  etMimnjnieatinn  of  Marehiii- 
fiiva  and  Celli,  whieh  nnint  h^  repi^rdeu  a*  fnriiisliinj;  the  tiiNt  clear  and  jilmqi  dt-^enplioQ 
of  the  e!«^ential  dilferentiid  eharaclen*  of  the  leT^tivit-aiituninal  piirattile,  with  t*?<j>et  iiil  era- 
plniMtM  on  the  injenrrenee  of  nnpiR-mented  or^ajiisniK  t»ii  i  k'toi>er  10,  1889,  a[i[>eared  the 
prcliniinarv  eonmnniication  of  t  luialiH,  in  whieh  likewim*  the  essential  eharaetern  of  this 
pant^'Ue  were  desmU^il,  and  a  greater  erupliasiH  wa>*  laid  iijMtn  tU  relation  tn  the  t  resi'enlft 
(han  had  U'en  dooi*  hy  Manhial'ava  and  <VIH,  The  foil  {Mjltlieatii'tf  of  t/aniiliH  antici- 
pated by  a  «hort  time  the  eompk'te  urtide  uf  Murehinfava  uud  telli  on  the  lestivo- 
aiitumnal  parnaite. 


PARASITOLOGY.  33 

In  opposition  to  the  doctrine  of  plurality  it  is  urged  by  Laveran 
that  all  of  the  so-called  varieties  of  the  parasite  may  be  explained 
simply  as  phases  of  a  single  pleomorphic  organism  influenced  by  various 
eonaidons  of  en\4ronment,  such  as  locality,  season,  individual  predispo- 
sition, and  various  unknown  eircimistances.  He  contends  that  the 
characters  upon  which  a  division  into  separate  varieties  is  based  are 
insufficient  for  such  a  purpose  and  inconstant ;  that  one  so-called  variety 
under  certain  conditions  may  be  transformed  into  another ;  and  that 
there  is  no  definite,  necessary  relation  between  the  types  of  fever,  such 
as  quartan,  tertian,  quotidian,  irregular,  continued,  and  the  form  of 
parasite  present.  The  variations  of  the  malarial  parasite  can  be  ex- 
plained, he  thinks,  in  large  part  by  the  varying  rapidity  of  development. 
He  emphasises  the  view  that  malaria  with  all  its  diverse  manifestations 
is  nevertheless  clinically  and  anatomically  one  disease,  and  has  always 
been  so  regarded.  He  argues  that  the  experimental  production  of 
malaria  by  inoculation  does  not  support  the  doctrine  of  plurality. 

In  considering  the  force  of  these  objections  it  must  be  admitted  tliat 
so  long  as  we  are  unable  to  cultivate  the  malarial  parasite  artificially,  and 
are  ignorant  of  its  life-history  and  the  conditions  of  its  existence  outside 
of  the  human  body,  the  possibility  must  be  admitted  that  under  certain 
conditions,  at  present  unknown,  one  variety  may  be  transformed  into 
another.  But,  on  the  other  hand,  the  existing  evidence — and  it  is 
already  considerable — goes  to  show  that  under  the  conditions  which  we 
can  at  present  control  and  study  each  of  the  three  principal  varieties 
of  the  parasite  preserves  its  identity  and  is  not  transformed  into  another 
variety  ;  that  is  to  say,  there  is  no  evidence  that  a  quartan  parasite  ever 
becomes  metamorphosed  into  a  tertian,  or  either  of  these  into  an  aestivo- 
autumnal  parasite. 

The  principal  arguments  in  support  of  this  doctrine  of  plurality  may 
be  summarized  as  follow\s : 

(1)  Each  well-established  variety  of  parasite  presents  morphological 
and  biological  characters  which  suffice  for  its  identification. 

(2)  Each  variety  of  parasite  corres|)onds  to  definite  types  of  fever. 
Genuine  quartan  fever  cjin  be  produced  only  by  the  quartan  ])arasite. 
As  will  be  explained  in  the  clinical  part  of  this  article,  other  types  of 
fever  may  be  caused  by  more  than  one  variety  of  parasite,  and  much 
complexity  may  result  from  multiple  and  mixed  infe(?tions  and  various 
irn'gularities;  but  all  of  this  does  not  prevent  the  recognition  of  certain 
fundamental  tyjx^s  of  fever  esjK»cially  characteristic  of  each  variety  of 
the  {larasite. 

(3)  Cases  of  pure  infection  with  one  variety  of  jiarasite  iiavo  been 
carefully  studied  for  weeks  and  months  without  any  indication  of  the 
transformation  of  one  variety  into  another  (Calandruccio,  Grassi  and 
Feletti).  Opportunities  for  such  study  are  exce])tional.  The  appear- 
ance of  a  second  variety  of  jijmisite  in  localities  where  there  is  opjK)r- 
tunity  for  renewed  infection  cannot  of  course  be  interpreted  in  favor  of 
the  metamorphosis  of  one  variety  into  another. 

(4)  In  certain  localities  only  one  or  two  of  the  varieties  of  the  para- 
site an?  met  \vith.  In  a  few^  places  only  the  quartan,  or  more  frequently 
only  the  tertian,  parasite  is  observed  ;  in  most  places  where  malaria  is 
mild  and  infrequent  only  tertian,  and  occasionally  quartan,  parasites, 
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with  entire  absence  of  aestivo-autumnal  parasites^  are  found.  Instances 
of  this  localizi»d  distribution  of  the  parasites^  which  manifestly  is  a 
strong  argument  in  favor  of  the  doctrine  of  plurality,  will  be  subse- 
quently mentioneil  (page  99). 

(5)  Strong  arguments  in  favor  of  the  constancy  of  the  varieties  of 
the  malarial  jwrasite  are  furnished  by  the  experimental  production  of 
malaria.  Geriiardt  in  1882  and  1883  (reported  in  1884)  was  the  first 
to  pnKhuH*  malaria  ex{)erinientally  by  the  subcutaneous  injection  of 
hhtod  obtaincil  from  malarial  patients.  At  this  time  the  malarial 
organism  was  not  genendly  recognized.  Since  these  first  experiments 
similar  ones  have  been  repeated,  usually  in  the  manner  of  intravenous 
injections  of  malarial  blood,  with  positive  result  in  over  thirty  cases. 
The  exjx.Timents  before  1889  were  made  without  determination  of  the 
exact  variety  of  parasite  injected  and  found  in  the  experimental  case. 
In  1889,  Gualdi  and  Antolisei,  without  full  knowledge  of  the  critical 
nature  of  the  ex{)eriment,  injected  two  patients  intravenously  with  3  c.cm. 
of  blood  from  a  |)atient  suffering  with  quartan  fever  and  [K>ssessing  quar- 
tan parasites.  In  each  of  the  inoculated  individuals  irregular  fever  with 
lestivo-autumnal  parasites  developed.  These  tsvo  cases  are  constantly 
adducwl  as  a  main  supj)ort  of  the  doctrine  of  mutability  of  the  varieties 
of  the  parasite,  but  unjustly  so,  for  it  was  subsequently  determined  that 
the  patient  from  whom  the  blood  was  obtained  had  previously  suffered 
from  irregular  fever,  and  he  subsequently  develoixMi  characteristic 
fiestivo-autumnal  organisms,  so  that  the  experimenters  themselves  later 
expressed  the  opinion  that  at  the  time  of  the  inoculation  the  patient 
furnishing  the  blood  had  combined  quartan  and  a?stivo-autumnal  organ- 
isms, the  latter  being  overlookcKl.  In  view  of  the  uniform  results  yielded 
by  the  numerous  subsequent  experiments  in  support  of  the  doctrine  of 
immutability  of  the  varieties  of  the  parasite  there  can  be  little  doubt 
that  this  lati'r  opinion  of  Gualdi  and  Antolisin  is  correct.  It  has  been 
found  regularly  since  these  ex|)eriments  that  if  blood  containing  only 
the  tertian  or  the  quartern  or  the  a?stivo-autumnal  parasite  be  injected 
intravenously  into  a  iK»rs(m  unaffected  with  malaria,  the  variety  of  para- 
site injected,  and  only  that  variety,  apjx?ars  in  the  blood  of  the  experi- 
mental C4ise.  When  two  varieties  of  parasite  are  injected,  or  when  the 
malarial  bhxKl  is  injecte<l  into  a  patient  already  affected  with  a  malarial 
organism  other  than  that  injected,  then  it  usually  happens  that  one 
variety  supj)lants  the  other,  most  frequently  the  one  injected  supplanting 
that  already  existing  in  the  in(KHilat<»d  individual.  For  such  uisiJace- 
ment  of  one  orgjinism  by  another  we  have  numerous  examples  in  bacte- 
rial infections. 

The  bearing  of  the  in(K*ulation  ex})eriments  upon  the  determination 
of  tlie  {)eri(xls  of  incubation  of  malaria  will  be  considered  in  the  clinical 
part  of  this  article  (i>Jiges  97,  98). 

These  already  numerous  iiKHMilation  experiments,  showing  the  iden- 
tity of  the  iMimsite  in  tlie  ('XiHM'imeiital  case  with  that  in  the  blocnl  used 
for  injection,  furnish  the  strongest  existing  arguments  in  i'avor  of  the 
plunility  of  the  malarial  parasites.* 

Whether,  accepting  this  doctrine,  we   shall  designate  the  different 

'  I)i  Mattei :  "Coiitributo  aHo  Studio  della  Infezione  Malaricu  SiKTinieutale  nell* 
Uomo  e  iiegli  Aniinali,"  Arch,  jter  Ic  Scienzc  MedichCf  vol.  xix.  N.  4,  1895. 
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types  of  the  malarial  organism  as  separate  species  or  separate  varieties 
is  with  our  present  knowledge  a  matter  of  secondary  importance  and  of 
individual  judgment.  If  it  be  admitted  that  under  no  existing  circum- 
stances one  type  is  transformed  into  another,  then  we  are  justified  in 
8i)eaking  of  separate  species  of  malarial  parasites.  As  at  present  we  can 
study  only  a  small  part  of  the  conditions  which  surround  the  entire  life- 
history  of  the  parasite,  it  seems  to  the  writer  preferable  to  designate  the 
different  types  as  varieties  rather  than  species. 

Classification. 

We  have  already  had  occasion  repeatedly  to  mention  the  division  of 
the  malarial  parasites  into  three  principal  varieties — the  quartan,  the 
tertian,  and  tne  sestivo-autumnal.  No  further  subdivision  of  the  quar- 
tan variety  has  ever  been  suggested.  Nor  has  any  attempt  been  made 
to  subdivide  the  tertian  parasite  originally  described  by  Golgi ;  but,  as 
it  ha8  since  been  found  that  the  sestivo-autumnal  parasite — or,  according 
to  some  observers,  one  form  of  this  parasite — may  likewise  produce  tertian 
fever,  the  latter  form  of  the  sestivo-autumnal  organism  is  designated  by 
Marchiafava  and  Bignami  as  malignant  tertian  or  lestivo-autumnal  (sum- 
mer-autumn) tertian,  and  the  former  is  called  mild  or  vernal  (spring)  or 
genuine  tertian  or  Golgi's  tertian  parasite.  This  so-called  sestivo-autum- 
nal  or  malignant  tertian  is,  however,  in  no  sense  a  subdivision  of  the 
tertian  {larasite  originally  described  by  Golgi,  which  remains  a  well- 
differentiated,  separate  variety.  When  the  name  "  tertian  organism  " 
is  used  without  any  epithet,  it  is  always  this  variety  which  is  meant. 

The  name  "  parasite  of  sestivo-autumnal  fever,"  introduced  by  March- 
iafava  and  Celli  and  already  adopted  by  many  writers,  leaves  much  to 
Ik*  desired.  It  is  intended  to  indicate  that  this  form  of  the  parasite  is 
the  cause  of  the  malarial  fevers  prevailing  in  summer  and  autumn.  This 
application,  however,  is  correct  only  for  certain  localities,  chiefly  those 
warmer  regions  where  severe  as  well  as  mild  types  of  malaria  occur.  In 
localities  where  the  prevailing  tyj)e  of  the  disease  is  mild  at  all  seasons 
the  summer  and  autumn  malarial  fevers  are  caused  generally  or  exclu- 
sively by  tertian  or  quartan  pirasites.  Even  in  the  warmer  situations 
where  the  lestivo-autumnal  pjirasite  is  common,  not  all  of  the  suraraer- 
autunin  fevers  are  caused  by  this  parasite,  but  often  a  large  proportion 
an'  (tjius<»(l  by  the  ordinary  tertian  parasites.  In  subtropical  and  tropical 
n*gions  the  sestivo-autumnal  pirasites  may  occur  in  winter  and  spring 
fevers.  It  is  evident  that  the  epithet  "  a)stivo-auturanal/'  as  applied  to 
a  special  variety  of  malarial  parasite,  is  sufficiently  designative  for  many 
localities,  as,  for  example,  the  southern  parts  of  the  United  States  and 
Central  and  Southern  Italy,  but  it  is  not  so  for  all. 

The  term  "  parasite  of  sestivo-autumnal  fever"  does  not  at  once  sug- 
^"^t  the  relation  of  the  parasite  to  a  definite  ty|>e  of  malarial  fever,  and  is 
then»fore  out  of  harmony  witli  the  designations  "  parasite  of  quartan  fever" 
an<l  *'  parasite  of  tertian  fever."  But  it  is  characteristic  of  a  large  pro- 
portion of  the  fevers  caused  by  jestivo-auturanal  orgrmisms  that  they  do 
not  c(»rresix>nd  to  any  definite  type,  but  are  notably  irregular.  Hence 
thcfsc*  organisms  were  designated  by  Golgi  and  by  Sacharotf  as  the  "  pam- 
fiite  of  irregular  malarial  fevers."    But  the  objection  to  this  latter  name  is 
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that  ffistivo-antuiniial  organisms  may  cause  typical  quotidian  and  tertian 
fevers.  Indeed,  this  is  the  only  form  of  malarial  parasite  which,  it  is 
believed,  may  complete  its  cycle  of  development  in  twenty-four  hours, 
and  thus  when  present  in  only  a  single  group  or  generation  may  cause 
quotidian  fever. 

As  leading  characters  of  the  a?stivo-autumnal  organisms  are  their 
small  size,  their  slight  formation  of  pigment,  and  the  ring-like  shape  of 
the  amoeboid  forms,  they  are  sometimes  spoken  of  as  the  small  malaria) 
organisms  {forme  piccole)^  or  the  unpigmented,  colorless,  or  slightly  pig- 
mented organisms,  or  the  ring-like,  annular  organisms.  They  are  also 
called  the  organisms  of  grave  or  i)crnicious  malaria,  although  they  may 
likewise  cause  mild  types  of  the  disease. 

As  it  is  to  the  group  of  sestivo-autumnal  parasites  that  the  crescents 
exclusively  belong,  these  parasites  have  been  described  as  the  semi- 
lunar variety.  They  may  be  designated  as  crescent -producing. 
Haematozoon  falciparum  is  suggested  by  the  writer  as  a  suitable  techni- 
cal name  for  this  variety  of  parasite.* 

The  three  varieties  of  the  malarial  parasite  may  therefore  be  tech- 
nically designated — (1)  Hcematozoon  febris  quartance  ;  (2)  Hcematozoon 
febrift  tertianm ;  (3)  Hcematozoon  matance  faleijmrum.  The  name 
aestivo-autumnal  parasite,  as  the  more  commonly  used  and  generally 
miderstood  designation,  will,  however,  continue  to  be  used,  as  well  as^ 
the  term  **  Haematozoon  falciparum,"  in  this  article  for  the  last-named 
variety. 

There  is  no  difference  of  opinion,  except  among  the  unicists,  that  the 
ffistivo-autumnal  organisms  form  a  variety  or  group  which  is  to  be  differ- 
entiated from  both  the  quartan  and  the  tertian  organisms  even  more 
sharply  than  the  tertian  and  the  quartan  arc  diffen»ntiated  from  each  other. 
But  the  question  as  to  the  unity  or  the  plunility  of  the  aestivo-autumnal 
organisms  is  still  an  ojx^n  one,  and  is  the  most  im}x>rtant  unsolved 
problem  relating  to  the  divisions  of  malarial  parasites.  Its  solution  is 
attended  with  unusual  difficulties,  but  we  may  reasonably  exix?ct  that 
they  will  be  surmounted  by  future  investigations. 

In  distinction  from  the  quartan  and  the  tertian  organisms  the  aestivo- 
autumnal  are  often  irregular  and  atypical  in  their  cycle  of  develojmient. 
Some,  it  is  believed,  may  complete  their  cycle  in  twenty-four  hours, 
others  in  forty-eight  or  a  longer  jK^riod  :  their  tendency  to  develop 
simultaneously  in  well-defined  generations  is  far  less  marked  than  is  the 
case  with  tertian  and  quartan  organisms,  so  that  several  or  all  phases 
of  development  of  aestivo-autumnal  forms  may  be  observe<l  in  the  inter- 
nal organs  at  the  sjime  time.  The  occurrence  of  multij)le  groups  of  the 
pamsite  is  common.  P'ornis  ap])ear  which  ])ass  through  their  amoeboid,, 
mature,  and  s(»gmenting  phases  without  any  formation  of  pigment  within 
the  parasite.  The  <levelopment  takes  place  largely  in  tlie  internal 
organs.     The  development  of  crescents  occurs  at  a  variable  ]K'ri(Ml  after 

^Thc  name  HaMnatozojin  falciforme  HU^prestod  hy  Aiitolisei  and  Anjrelini  is  ohjoction- 
able,  jw  it  implies  that  the  shape  is  always  faloiform,  and  is  applieable  only  to  llie  eres- 
centie  forms.  The  adjeetive  "falciparum"  (/«//,  "sickle,"  jxirdr,  "to  brinjj:  forth," 
**to  imKluee"),  on  the  other  hand,  indicates  that  the  property  of  forming  crescents  is 
a  distinctive  character  of  the  orj^anism,  and  it  is  therefore  applicable  to  the  variety  of  the 
parasite  which  iKWsesses  exclusively  this  projKTty. 
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the  imset  of  the  disease,  but  rarely  in  less  than  a  week.  Corresponding 
to  these  variations  and  irregularities  the  types  of  fever  with  which 
sestivo-autumnal  organisms  are  associated  are  various  and   irregular. 

Tlie  attempt  has  been  made  to  deduce  certain  laws  controlling  these 
variations  and  apparent  irregularities,  and  to  subdivide  the  eestivo- 
autumnal  organisms  into  certain  varieties  or  subvarieties,  but  there  is 
little  agreement  of  opinion  as  to  this  subdivision. 

The  following  are  the  principal  divisions  of  the  malarial  parasite 
which  Iiave  been  proposed,  the  essential  differences  in  these  various 
divisions  relating,  of  course,  to  the  different  views  held  concerning 
the  sestivo-autumnal  oi^nisms: 

I.  Marchiafava  and  Celli  (1889)  recognized  a  short  cycle  of  develop- 
ment of  the  aestivo-autumnal  parasite,  unaccompanied  by  development 
of  pigment,  and  a  longer  cycle  with  formation  of  a  few  pigment  granules. 
Marchiafava  and  Bignami  (1891)  make  two  varieties  of  this  parasite — 
\\z.  the  amoeba  of  sestivo-autumnal  quotidian,  with  a  twenty-four-hour 
cycle,  and  the  amoeba  of  fiestivo-autumnal  tertian,  with  a  forty-eight- 
hour  cycle — Atnceba  febris  quotidianoe  and  Amoeba  Jfebris  tertianoe  cedlvch' 
antnmna^M.  The  latter  variety  is  the  malignant  tertian  organism  of 
thes<»  authors.  The  main  differences  between  these  varieties,  according 
to  Marchiafava  and  Bignami,  relate  to  the  length  of  the  cycle  of 
4levelopment,  but  there  are  claimed  to  be  also  minor  morphological  and 
bioloeical  differences  to  be  mentioned  subsequently  (page  51). 

These  authors,  therefore,  make  four  different  varieties  of  the  malarial 
parasite.     They  divide  the  malarial  fevers  into  two  main  groups : 

1.  Mild  malarial  fevers  which  prevail  in  winter  and  spring.  These 
are — 

(a)  Quartan  fever  (with  its  varieties  of  double  and  triple  quartan). 
This  is  cause<l  by  the  Amoeba  febris  quartanoe  (Golgi),  which  completes 
its  life  cycle  in  seventy-two  hours. 

(/>)  Tertian  fever  (with  double  tertian  and  rarely  certain  subcontinued 
fevers).  This  is  caused  by  the  Amoeba  febris  tertlaiue,  (Golgi),  which 
e<>nipl(»tes  its  life  cycle  in  forty-eight  hours. 

2.  Severe  or  aestivo-autumnal  fevers,  including  the  pernicious  and 
most  4»f  the  subcontinued  fevers.     This  group  comprises — 

[a)  -Estivo-autumnal  quotidian  fever  (to  be  distinguished  from  quo- 
tiiliaus  of  tertian  and  of  quartan  origin),  caused  by  the  Amoeba  febris 
qiutturumtp^  which  completes  its  cycle  in  twenty-four  hours.  This  is 
the  only  variety  of  malarial  parasite  which  can  complete  its  life  cycle 
in  so  short  a  {>eri(Kl  as  twenty-four  hours. 

ih)  .i1*]stivo-autumnal  or  malignant  tertian  fever,  caused  by  the 
Am^nhi  febris  tertiancv  wHtivo-aiUumiiaiisy  which  completes  its  cycle  in 
forty-eight  hours.  Most  of  the  pernicious  cases  belong  to  this  variety, 
the  remainder  to  the  aestivo-autumnal  quotidian  variety. 

11.  Canalis  (1889)  does  not  subdivide  into  varieties  the  astivo- 
autinnnal  parasite,  which  he  calls  the  **  semilunar  variety,''  but  he  con- 
siders that  it  has  two  cycles  of  development :  (a)  a  rapid  cycle  with  the 
usual  phas<»s  of  amoeboid,  mature,  segmenting  forms  and  spores,  and 
(b)  a  slower  cycle  associated  with  the  develo])ment  of  crescentic  bodies, 
wliich  he  considers  to  be  reproductive  and  to  represent  one  phase  in  this 
second  cycle.     A  similar  view  is  held  by  Antolisei  and  Angelini. 
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III.  Gnissi  lint}  Feletti  (1890)  regard  the  crcscent-prodoeing  f'>mis 
asun  fntin'ly  so[)arate  wpwic'.s,  whicli  lliey  I'^ill  Lareranfa  mahui(i\  and 
whii'li  they  disliu^ut'^Ii  buth  fnmi  tlif  directly  sj>ore-tunniij^  iinpig- 
iTiented  iestivo-aiitiHiMiul  fiirnis,  wlii(*h  they  call  Hcrmamtrha  (mmai'iiinfa^ 
and  frain  similur  m|ndly  develtj|iin^,  inn  pigmented,  iestivo-autuiiinal 
piiTisites,  without  rreKcents,  which  they  eall  Iffittufmftha  ptfrroj\  Tlieir 
chissiticjitioii  (»f  the  niahiriul  parasite  ij^  as  follows;  (a)  Jftnnmtuthft 
tmtiiiruT,  identical  with  the  quartan  [teimsite;  (h)  HtTmamaba  viraj^ 
which  is  identical  with  the  terHaii  imnisite  of  Golgi  ;  (c)  Ha^imimo^ha 
prtpeox^a  form  of  the  a»*itivi>-autunuml  imrasite,  |jivin|r  rise  to  quotidian 
feV' er  ;  (fl)  Homamtfhfi  imittat^itfatn,  fiiniihir  to  the  preceding,  hut  without 
development  of  pigment;  (r)  Larcrfttiia  inaiarftr^  tlie  ^Tcseent- producing^ 
variety,  <xiving  rise  to  irregular  levers, 

Saetuirott'  formerly  regarde<l  the  crestx'nts  as  l)eloiiging  to  a  separate 
sjieeics  of  malarial  jmrnsite,  and  ado[)ted  the  foUowing  classitieation : 
(it)  Ilfrmamtvha  JcbrU  quavtamr  (Golgi),  (h)  Htrmamwha  febrin  leriktmn 
(Golgi X  (e)  Haitmrnifha  pravux  (Grassi),  [tl)  Liweninm  (Grassi).  Re- 
cently (1896)  he  holds  that  all  viiriatiiais  of  tlie  icstivo-aiitnmnal  pirn- 
site  are  moditieatioiis  of  a  single  vari^'ty  due,  mainly,  to  the  development 
of  the  parasite  within  nucleated  red  hhjod-curpuseles. 

IV.  Mannaherg  (189:1)  accepts  Marcliiafava  ami  Bignami's  division 
of  a»stivo-autumnal  iianisites  into  (jnotidian  and  tertian,  and  also  adopts 
Grassi  antl  Frhtti's  division  into  pigmenteil  and  niqagnientetl  <jnotidian 
parasites.  He  dtR*s  not,  however,  consider  the  ereseentn  as  belonging  to 
a  sjH'cies  or  variety  distinct  frtan  tlicse,  lint  considers  them  as  devehniing 
from  each  of  these  three  divisions  of  jcstivo-antunnial  pamsites.  He  has 
a  peculiar  view  as  to  the  origin  of  tlie  ci*es4'ents  IVonj  conjngtition  of 
cells,  and  regards  them,  therefojx?,  as  forms  of  syzygia.  He  divides  the 
malarial  pamsites  into  two  gnaqis — thv  jirnf  tjt'tntft,  with  spornlatinn  and 
wiihout  syzygia,  (comprising  {tf]  tluMjnartan  and  (b)  the  tertian  jKirasites 
of  Gulgi  ;  the  ,yico/if/  f/roiip,  with  sptirnlation  and  witli  syzygia,  com- 
prising (f/ 1  the  pigmented  quotidian  |wirasite,  {//)  the  nnpigmented  qno 
tidian  parasite,  and  (e)  the  nialigiiant  tertian  parasite, 

V.  (^lolgi  (1H93),  an  admirable  and  snccessfnl  investigator  of  the 
malarial  parasites,  does  not  consider  tlie  semilunar  i'orni^  as  lu^h^nging 
to  a  sjiecMes  or  variety  distinct  fronj  the  ordinarv  sporulating  jestivo- 
antnnjnal  parasite*  He  attemjjts  no  subdivision  of  the  a^slivo-autumnal 
parasit<^  His  cnTicc|)tion  of  tin*  mode  of  devchqanent  of  this  |>anisite 
diH'ers  in  essential  piints  from  that  of  Marchiafava  and  Rignami  and 
of  most  other  investigators,  as  will  be  explained  in  considering  the 
special  characters  of  the  a^stivfj-autumnal  pinisite. 

The  following  statement  of  (Jolgi's  classification  of  the  malarial 
fevers  18  quoted  from  Thayer  and  Hcwets^<in's  wtn'k  t>u  The  Mffbtrittt 
Fevers  of  BaKlmorc,  already  cited.'  Golgi  divides  the  malarial  fevers 
into  two  gronps : 

(1)  Fevers  the  pathogenesis  of  which  is  connected  witli  jiarasites 
which  have  their  princiiial  habitat  in  the  circulating  bhunh  wlu'rc,  by 
pi-eference^  they  accomplisli  the  [ihasc^  uf  their  cycle  tjf  existence. 

(2)  Fevers  the  j^mthogeni'sis  of  which   is  connected  with   imrasites 

*  Tlio  writer  wishts  to  acknowletlge  Im  imhUednem  to  this  excellisnt  monograph  for 
mach  valuable  ai^igtance  in  the  preparation  of  tliln  article. 
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which  have  their  chief  seats  in  the  internal  organs,  particularly  the 
bone  marrow  and  the  spleen,  where,  by  preference,  they  accomplish  their 
cycle  of  existence  in  conditions  of  relative  stability. 

(1)  The  fevers  of  the  first  group  are  unquestionably  associated  with 
different  species  or  varieties  of  the  parasite — viz.  (a)  the  quartan  j>ara- 
site  ;  (6)  the  tertian  parasite. 

(2)  "  To  the  second  group  belong  the  fevers  which  appear  clinically 
under  multiform  types,  very  often  irregular,  of  which  for  the  present  it 
is  impossible  to  make  a  grouping  based  upon  an  ascertained  biology  or 

cycle  of  development  of  the  parasite We  are  dealing  in  these 

cases  with  generations  of  parasites  which,  occurring  in  the  parenchyma 
of  organs  in  different  stages  of  development,  give  origin,  at  periods  of  a 
certain  regularity  or  in  a  more  or  less  continuous  succession,  to  colonies 
of  young  forms  which,  in  large  or  small  numbers  or  in  insignificant 
quantity,  may  escape  into  the  blood  current,  permitting  one  to  discover 
by  microscopical  examination  of  the  blood  the  presence  of  the  small 
endoglobular  amoebse."  Golgi  refers  to  the  crescents  as  "  forms  the  biol- 
ogj^  of  which  has  not  yet  been  well  determined." 

VI.  Thayer  and  Hewetson  (1895)  were  likewise  unable  to  confirm 
Marchiafava  and  Bignami's  subdivision  of  the  sestivo-autumnal  parasite 
into  a  quotidian  and  a  tertian  variety.  They  say :  "  We  have  been 
unable  to  trace  a  constant  length  of  the  cycle  of  development,  and  we 
have  been  unable  further  to  separate  two  or  more  types  of  the  [sestivo- 
autumnal]  parasite  depending  either  upon  the  length  of  the  cycle  of 
development  or  upon  any  other  morphological  or  biological  differences. 
We  believe  that  the  length  of  the  cycle  varies  greatly  in  different  cases, 
lasting  usually  from  twenty-four  hours,  or  even  a  little  less,  to  forty- 
eight  hours  or  more.  After  the  infection  is  five  days  or  a  week  old 
certain  of  the  organisms,  instead  of  segmenting,  pursue  a  further 
gmwth,  developing  into  the  hyaline,  refractive,  ovoid,  and  crescentic 
l>4>di<»s."  They  do  not  feel  justified  in  making  any  positive  statement  as 
to  the  significance  or  capacity  of  reproductive  development  of  the 
cresi-entic  Ixxlies. 

The  (jiiestion  has  been  raised  wliether  in  tropical  regions,  where  [kt- 
nicious  ty|K?s  of  malaria  are  common,  any  form  of  malarial  parasite 
difft»n»nt  from  those  already  mentioned  occurs.  The  observations  of 
Van  Dyke  Carter,  Dock,  van  der  Scheer,  Plehn,  and  others  show  tliat 
the  same  jxirasites  are  found  in  India,  Panama,  Java,  and  other  tropical 
countries  as  elsewhere.  The  negative  rcjK)rts  which  have  been  published 
are  referable  doubtless  to  insufficient  tniining  in  such  exanii nations  on 
tlic  pjirt  of  ihe  observers.  The  fact  that  a  large  j)art  of  the  tropical 
malarial  i'evers  are  caused  by  jestivo-autunnial  organisms  which  ap|x;ar 
in  the  nnl  blood-corpuscles  as  small,  pale,  feebly-staining,  delicate, 
diaplianous,  often  unpigmented  amceboid  rings  of  hyaline  protojJasm, 
difficult  to  detect  in  many  cases,  and  sometimes  scanty  or  at  times  even 
absent,  will  account  for  many  of  these  negative  observations. 

The  singular  distribution  of  the  htemoglobinuric  tyjx*  of  [K»rnicious 
malarial  fevers  in  certain  definite  localities  suggests  the  possibility  that 
this  may  be  caused  by  a  special  tyj)e  of  organism.  The  sporadic  cases 
of  malarial  hsemoglobinuria  examined  in   Italy  have  shown,  however, 
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onlirmry  [esth'o-aiitnninal  oiT^ni^nis.  Pldin '  found  in  cases  of  Ijliirk- 
waU^r  fever  «H»rnrriiig  on  the  West  (Vwist  <jf  Africa  snuill,  antniJar  aoui*- 
bold  frirnis,  staining  with  <j:reat  (liffieiilty  and  never  pi^nienleil,  hi  tin/ 
red  hloiwl-ritrjuiselc^s.  *M>iit  iti'  the  aniceba  there  develo]is  by  thiekeniiig 
of  thv  jK  ri|jliend  zone  an  uval  or  e^jr-^hajKnl   h(Mly,  with  well-staining 

doublt ntnnr.     In  course  of  time  this  tli videos  into  five  or  mx  small 

ova!  turn  IS,  .^taininjir  at  one  jMile,  whieh»  when  they  are  set  fiTe,  move 
about  with  ji^reat  rapidity  in  the  hlotwh  Tliese  probablv  (hneh>p  into 
the  amo*b(iid  forms.'*  Tli*^  or^^anism  never  attaineil  a  size  hir^er  than 
one  tjiiarter  of  the  rtni  hlorHln'orposele.  (Vescrnts  were  tKrasionatly 
found.  Plelin  seems  to  re>ranl  this  orji^-anism  as  allied  to,  hnt  not  iden- 
tieal  with,  tlie  ipstivtvantinnnal  (jarasite  deseribed  hy  Italian  writerss* 
Althon^di  his  description  presents  certain  }ie<'uliarities  of  the  jiamsite 
which  he  uliM»r\Td  in  the  jK^rniinous  mahirial  luemi^lol>innria  ami  other 
|K*rnieions  fevers  of  the  West  I'onst  of  Africa,  t^sjR'eirdly  the  eonstitnt 
al>s<'nee  of  pigment ^  the  extremely  small  siz(%  the  s]»ornlalitai  in  tlie 
bhKKl,  and  the  iip|»aii^ntly  motile  8|>ore8,~  nevertheless  it  is  not  Butliei- 
ently  f complete  ami  s^itisfaetory  to  justifv  the  inference  that  the  oi^n- 
ism  iliffers  frmn  forms  of  the  ordinary  lestivo-autnmnal  |>arasite  as 
pre  %'  i  o  11  *i  1  y  ( )l>se  r  v ed . 

Kroni  the  ]irreedin|r  review  of  the  various  investigations  and  opinions 
e<ai(*t^rning  thv  divisions  or  varieties  of  tlie  malarial  panisitr,  especially 
of  the  a*stiv*wnitnmnal  form,  we  may  draw  the  eonclusitm  that  wlu/reas 
the  se|)itiratif^n  into  qnartan,  tertian,  and  lestivo-autumnal  varieties  resets 
upon  a  sonml  basis  of  fact,  the  various  attempts  to  Ijirtla^r  subdivide  the 
jestivo-  anlumual  ^rouj*  have  not  as  yet  Ix^eii  suflieieutly  successful  to  jus- 
tify onr  arceplance  at  the  ]>resent  time  of  any  id"  tliese  snhdi  visiiuis.  There 
is,  however,  some  reason  to  hetieve  that  this  last  ^ronji,  as  at  present 
eonstitnted,  ma\'  comprise  varieties  which  will  herenfter  be  sjitisfactorily 
ditfertmtiated  from  each  other. 

We  will  ntnv  ronsidrr  the  s}>eeial  ehanicters  of  t^aeh  of  the  three 
varieties  of  the  malarial   [winisite. 

1.  Thk    Pahasitk   of    Qfartan    Fever    (H.^:mat*)7xk>n    Fkbhis 
(|i  AirrAN.K)  (Plate  L  Figs.  25-42). 

In  imyM  malarial  regions  this  is  tlie  T'iU'est  form  of  the  nmlariul 
parasite*  bnt  there  arc  fcrtaiu  places  (noiu'  of  thesi*  liav*'  been  ircog- 
nizcil  in  this  conntrt^)  wIicr'  it  is  the  piTvailing  varii-ty.  Being  jKir- 
tieidarly  common  in  tlie  neighhorlitKMl  of  Pavia  in  Italy,  the  quartan 
jwirasite  was  the  first  to  be  (lif!eix*ntiatcd  and  described  hy  iiolgi  (1885- 
8<i),  to  whitsc  masterly  ih'scripti<Hi  nothing  of  essential  imiKtrtance  has 
hwn  added  by  Hnbse*pient  invcsti^attu's,  with  the  exception  of  certain 
<h'tajls  of  intinnite  structure. 

The  quartan  parasite  com|iletes  its  cycle  of  devcdoj>nient  in  seventy- 
two  honrs  and  entirely  within  the  circnhiting  bltKHl,  The  yonngest  forms 
of  the  }ian»site  aR*  small,  amoeboid,  when  at  rest  discoidal,  hyabne  bo<He8, 

*  Plelin  :  '*  reU'r  daw  St'liwarzWM»<ertk4>er  im  der  iifrikiuiischeu  \Vt*HtkUi*t«?/'  Ikui»che 
med.   WmhriMchnft,  IHl).",.  N(jh.  *1^,  26,  27. 

''  it  niny  here  \te  nienuoixed  tlint  I'UOiii  enUHirler?*  llint  the  M>oiet<  of  all  varieti«*  of 
the  mMljiriai  parasila  arti  iia|tf«llated— a  view  wliieli  huw  not  been  cfmlirmiMl  by  other 
obierveiu 
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within  the  red  blood-corpuscles.  They  are  about  one-fifth  to  one-fourth 
the  size  of  the  red  blood-corpuscle  (Plate  I.  Fig.  26).  The  central  part 
of  the  IkxIv  may  appear  paler  than  the  peripheral.  These  unpigmented, 
youngest  forms  are  found  during  and  for  several  hours  after  the  paroxysm  ; 
they  may  begin  to  appear  two  hours  before  the  paroxysm.  The  very  ear- 
liest forms  are  not  to  l)e  distinguished  from  the  youngest  tertian  parasites, 
but  as  they  begin  to  develop  they  present  a  sharper  outline  and  somewhat 
more  refractive  appearance,  and  their  amoeboid  movements  are  more  slug- 
gish and  restrict(Hl  than  those  of  the  corresponding  stages  of  the  tertian 
oiganism.  These  movements  become  more  active  on  tne  warm  stage  of 
the  micrt>scope.  Tlie  presence  of  more  than  one  parasite  in  a  red  blood- 
corpuscle  is  sometimes  observed. 

Sliortly,  or  within  twelve  to  eighteen  hours,  after  the  jiaroxysm  pig- 
ment granules  appear  within  these  hyaline  bodies,  which  continue  to 
increase  slowly  in  size,  and  for  a  while  to  exhibit  lazy  amoeboid  move- 
ments (Plate  I.  Figs.  27,  28,  29).  The  pigment  appears  in  the  form  of 
brownish  or  black  nxls  and  grains,  whicn  are  coarser  and  darker  than 
those  seen  in  tertian  parasites.  The  rod  form  of  pigment  is  less  common 
thsm  in  the  tertian  organism.  These  pigment  granules  are  arranged 
generally  in  the  peripheral  jwrt  of  the  i)arasite,  and  they  present  only  a 
sluggish  movement  in  comi>arison  with  the  active  motion  of  the  pigment 
in  the  tertian  parasite.  With  the  gradual  increase  in  size  of  the  hyaline 
IxNlies  and  in  the  amount  of  contained  pigment  the  red  blood-corpuscles 
enclosing  them  may  appear  uncliangea,  or  often  they  become  a  little 
smaller,  more  refractive,  and  deeper  in  color,  which  may  be  somewhat 
gn»enisli  or  cop|)er}'  in  tint  (Plate  I.  Figs.  28,  29).  There  is  not  that 
tendency  to  decolorization  and  swelling  of  the  infected  red  blood-cor- 
pusc»les  which  is  noticed  in  the  c^ise  of  the  tertian  parasite,  although  in 
the  more  advanced  stages  of  development  there  is  usually  some  loss  of 
<*olor  in  red  coq>uscles  containing  quartan  organisms. 

In  the  process  of  development  the  amoeboid  movements  cease,  and 
the  ]iarasite  ap|)ears  as  a  quiescent,  pigmented,  spherical,  or  ovoid  body 
<xvupying  perha|)s  one-half  to  two-thinis  of  the  red  corpuscle  (Plate  I. 
Figs.  :iO,  31).  Such  bodies  are  usually  seen  within  forty-eight  hours 
after  the  |Kin)xysm.  These  bodies  continue  to  gn)w,  and  when  they  have 
nwhed  their  full  development  in  sixty  to  seventy  hours  after  the  parox- 
y>ni  they  an*  somewhat  smaller  than  the  normal  ret!  blood-corpuscles. 
These  full-grown  forms  are  spherical  or  ovoid,  refractive,  hyaline  bodies, 
with  nearly  or  quite  motionless  dark  pigment  granules  of  variable  size, 
but  cuirst»r  than  in  the  tertian  jiarasite,  and  with  a  tendency  to  periph- 
eral arrangement,  but  at  times  irregukrly  distributed.  Around  these 
iMxiies  a  thin  layer  of  the  colored,  refractive  substanw*  of  the  red  bl(Kxl- 
coqniscle  «ui  usually  still  l)e  seen  (Plate  I.  Figs.  32,  33,  34),  or  the 
hiemoglobin  may  be  entirely  remove<l,  so  that  only  a  delicate,  thin,  color- 
less rim  or  line  sum>unding  the  |)arasite  is  all  that  is  left  of  the  original 
rcnl  bIo(Hl-<*oq)uscle.  In  unstiiined  specimens  these  latter  forms  often 
ap|N*ar  to  Ik?  free  in  the  plasma  (Plate  I.  Fig.  35),  and  art*  sometimes 
s{ioken  of  as  free  bodies,  whi(^h  may  also  occur. 

In  six  or  eight  to  ten  hours  iK^fore  the  febrile  paroxysm  the  first 
pluiM^s  of  reproduction  begin  to  ap]Knir.  These  are  ushered  in  by  the 
gradual  withdrawal  of  the  pigment  from  the  periphery' toward  the  centre 
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of  the  hfxly.  TIk'  pignient  in  tljis  nr\K'L\ss  is  often  arranges  I  in  dt'finite 
nuliikl  stride  (Plutt'  1.  Fig,  36),  Siidi  regnhir  stollftte  lirrniigenR-nts  of 
tlic  pigment  a,s  art*  sevu  io  this  8tiige  t>f  the  (|UitrtaiJ  pumsite  arc  nirelvy 
if  ever,  observed  in  the  t-ertian  (Thayer  and  Hewetstm).  Finally  the 
jtigment  i^  eoneentrated  int(»  a  central  mass  of  granuk^s  or  a  solid  blcx^k 
iif  nialeH^-efl  pigiiu^nt,  less  frt'([uently  into  twu  f>r  mow  enlleetioiis,  ami 
tiie  organisms  assnme  a  somewhat  jnofe  refnu^tive  and  slightly  granular 
ap|>eiirance. 

At  the  same  time  or  smni  afterwani  radia)  divisional  striie  l*egin  to 
apjK^ar  in  the  |>enj>hery  (Plate  I,  Fig.  37),  and  {|uiekly  extend  to  the 
central  prt  of  tlie  jmrasite,  wherel>y  the  snhstaot»e  <»f  the  spherieal 
«*rganism  hetMinu's  divithul  into  six  to  twtOve  iivoid  or  [iear-sliu]KHJ  seg- 
mi^nls  arranged  with  e[ian*elerishe  and  exquisite*  regularity  sjr<trind  the 
central  mass  of  |>igment  like  the  petals  of  a  daisy  (rosettes  of  (lolgi) 
(Plate  I.  Fig.  38),  In  eaeli  tif  the  segments  can  he  seen  u  small  round 
glistening  Ixxly  whieh  repi"eseut8  tlie  nucleus  or  nuclear  mat<'nal.  The 
pyritbnu  segments  assume  rapiilly  a  round  or  oval  sha]M%  an*l  iiei^orae 
sepanil^'d  from  the  eentnd  muss  and  from  each  rtther.  The  delicate 
euvehiping  mtiotiranc,  which  may  nut  he  recugiiized  on  nnstained  speci- 
mens, derivcil  iVena  the  red  hl(HK[-ct)rpns<'le  rujitnres,  or  it  may  jvrevi- 
onsly  have  disappeared,  and  tlie  small  round  or  oval  bixlies,  each  pr*>- 
vided  with  a  l>right  nucleitVirm  dot,  are  set  free  in  the  plasma  (Plate  I, 
Fig.  311).  These  !Hxli<\s  an^  the  so-calh'd  s|)ores,  SinudtanecHisly  with 
this  jiruccss  of  sponilation  young  amoeboid  hyaline  bmlies,  formed  di- 
rectly from  tlie  spores,  make  their  ap|Harauce  in  the  red  blrMKl-corjius- 
eles,  and  the  cycle  of  develoiunent  is  completed  and  another  cycle  i,s 
begun. 

Segmenting  or  siKU'nlating  forms  of  the  ji^irasite  nniy  ap}^Mnir  six  or 
eight  liours  before  the  jwiroxysm,  and  arc  most  abundant  sbm^tly  In  fore 
and  dnring  tfic  onset  of  the  jKircKxysm,  It  is  of  course  not  to  Ijc  under- 
stotNl  that  all  of  the  p^irasit*'s  of  one  gron|i  ytass  through  their  dcvelo|K 
mental  |»liases  and  mature  at  exactly  the  sjiuie  nioTncnt.  (Jue  pnrasite 
of  the  gninp  may  be  several  hours  in  advajice  of  another,  but  this  does 
not  interfere  witli  the  reeognition  of  tlistinct  groups  or  generations,  each 
standing  in  deHuite  relation  t<»  a  paroxysm,  or  with  th*>  establishment  of 
(lolgi's  law  thai  the  finset  of  eatdi  paroxysm  corresjMnKls  to  tlu^  matuni- 
titai  of  one  grou|>  of  organisms. 

Tlie  (»yele  of  development  of  tlic  cjuartau  pirasite  Is  attended  with 
fewer  irregularities  than  that  of  any  other  variety  of  the  malarial  iwira- 
site.  Nevei'theless,  certain  irn^gnlarities  may  oc*eur.  As  pointet!  out 
by  AntfJisel,  segmentation  maym'cor  exceptionally  in  yngmentcd  biMlies 
considerably  smaller  than  tlic  usual  full-grown  forms,  eejntaiuing  less 
pigment  ami  filling  t^nly  a  |wirt  oY  the  red  hloiwl -corpuscle.  HtTc  the 
segments  do  not  usually  exceed  f4iiir  to  six  or  eight.  The  aeciuuulation 
of  pigment  in  the  segmenting  forms  may  he  jieripheral,  or  distribtited 
between  the  spon^s.  or  otlicrwise  irregular, 

Ab  the  (juartau  panisite  tMinipletes  its  development  entirely  wuthin 
the  circidating  blmul,  there  is  no  appre(*ialde  ditfci*ence  at  any  stage 
lietwcen  the  splenic  and  tlie  jHuipheral  bliMKl  as  n^ganls  the  unud>er  and 
variety  of  tlie  jjanisitie  forms  obsi^rveiL  M(»reover,  segmenting  fornn? 
of  tlie  cpuirtan  [xxrasite  are  often  seen  in  small  number  in  the  liliMxl  at  a 
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Seriod  before  the  total  number  of  organisms  is  sufficiently  large  to  pro- 
uce  by  their  ripening  a  paroxysm,  whereas  segmenting  tertian  parasites 
are  very  rarely  seen  in  the  peripheral  blood  without  the  occurrence  of  a 
paroxysm  in  relation  to  the  segmenting  forms. 

Not  all  of  the  mature  forms  proceed  to  sporulation.  Some,  especially 
those  which  may  have  escaped  from  the  red  corpuscles,  swell  up,  Ibecome 
transparent  and  larger  than  a  red  blood-corpuscle,  and  present  irregu- 
larly distributed  and  actively  moving  pigment  granules  (Plate  I.  Fig.  40). 
These  swollen,  hydropic  forms  are  probably  sterile.  It  can  often  be 
seen  in  examining  these  bodies  in  fresh  blood  that  the  pigment  becomes 
quiescent,  the  outlines  of  the  body  become  irregular  and  indistinct,  and 
e\ndently  cadaveric  forms  result.  Or  these  bodies  may  break  up  into  a 
number  of  fragments  which  become  misshapen  and  indistinct,  or  the 
whole  body  may  become  vacuolated,  as  is  represented  in  Plate  I.  Fig.  42. 
Bodies  more  or  less  resembling  spores,  but  without  the  nuclear  structure 
of  spores,  may  appear  in  these  vacuoles. 

As  may  occur  with  any  variety  of  the  malarial  parasite,  the  mature 
forms  of  the  quartan  parasite,  instead  of  sporulating,  may  develop  into 
flagellate  bodies  in  the  manner  already  described.  These  bodies  are 
smaller  and  contain  coarser  pigment  than  the  flagellate  forms  of  the 
tertian  parasite.  (Compare  Plate  I.  Fig.  41  and  Plate  I.  Fig.  22.)  De- 
generated and  flagellate  forms  are  less  common  in  quartan  than  in 
tertian  infections. 

Not  only  may  mature  forms  degenerate  in  the  ways  described,  but 
forms  in  earlier  stages  of  development  may  be  liberated  from  the  red 
corpuscles  and  likewise  degenerate. 

The  phenomena  of  phagocytosis  are  observed  with  regularity  during 
and  for  some  hours  after  the  paroxysm  in  quartan  as  well  as  in  other 
malarial  infections.  The  pigment  set  free  by  the  process  of  sporulation 
is  taken  up  by  phagocytes.  Extracorpuscular  organisms,  particularly 
th<»  various  degenerated  forms,  are  engulfed  by  phagocytes.  The  assault 
on  the  flagellate  bodies  by  leucocytes  can  be  watched  with  interest  on 
tht*  slid(»  of  fresh  blood.  The  leucocytes  can  also  be  seen  to  take  up 
si»gm(»nting  IxKlies  and  spores  when  the  specimen  of  blood  is  kept  for  a 
while.  The  details  and  the  significance  of  these  phagocytic  phenomena 
will  Ik?  ('onsidered  subsequently  (page  65). 

The  intimate  structure  of  the  quartan  and  other  malarial  parasites, 
as  revejiled  by  methods  of  staining,  will  also  be  described  subsequently. 

Two  or  more  groups  of  quartan  parasites  are  often  present  in  the 
bhxKl  at  the  sjime  time,  causing  double  and  triple  quartan  infections. 
On  account  of  the  regularity  in  the  development  of  the  quartan  para- 
site, anticipiiting,  retarding,  and  irregular  fevers  are  less  common  in 
(|imrtan  than  in  the  other  malarial  infectiims.  Careful  examination  of 
the  blood  enables  the  observer  to  recognize  the  presence  of  two  or  more 
groups  of  the  panisite  by  noting  the  simultaneous  cx^currence  of  bodies 
in  noticeably  different  stages  of  development ;  as,  for  example,  during 
the  jiaroxysm  the  association  of  sc^gmenting  and  young  hyaline  IxkUcs 
with  half-grown  pigmented  bodies. 
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II,  The    Parasite    of    Tertian    Fever   {ILematozoox  Ferris 
Tertian.e)  (Plate  I,  Frjs.  1-24). 

Thb  variety  of  tht-  nialiiriul  jMni^ite  in  I'tnumoii  in  uinst  iiialarial 
rt*gian>.  W1k*iv  only  iiiild  tyjx'K  of  mulariu  otrur  it  is,  as  a  riikv,  the 
prcvuilin^S  ami  stmietinu?s  tlie  svlv,  variety  ubservecl.  The  tertian  and 
tlie  cjuartaii  jKimsites  eause  niofit,  or  in  Honie  places  all,  of  the  winter 
and  spriiin;  iTittnTiiitteuts,  but  tliey,  and  espeeially  the  tertian  parasite, 
may  eatist^  in  distriets  <tf  even  severe  nudaria  nr»t  a  few  of  the  ma  hi  rial 
fevers  of  simuner  ami  antunin,  allhon^h  the  more  severe  and  i premolar 
of  these  latttn-  fevers  are  eansed  ehietly  by  the  lustivo-anttniinal  parasite. 
The  tertian  parasite  may,  however,  pnxluce  severe,  as  well  as  ndhl, 
types  of  malaria. 

Tlie  tertian  parasite  was  ditlerentiated  from  the  qnartan  and  described 
in  its  essential  eharaeters  Ity  Gt»%i  in  188*5  and  l>(8fK  Other  observers, 
partieidarlv  Antoltsei  (1K89-1IO)  and  Jiastianelli  ami  Bi^niami  (1800), 
have  adth^  to,  and  in  stjme  points  eorreetcHJ,  (Jolp's  first  dt'seription. 

The  ehief  points  to  be  emphasized  in  this  deseriptinn  of  the  tertian 
pjimsite  are  those  whieli  distingnish  it  from  the  (piartan  pai-asite.  Unlike 
tlie  tpiartan  pirasit*',  eertain  sta|>:es  of  devehipmenl  of  the  tertian — 
namely,  those  eom?erned  with  sporulation—take  plaee  hy  preierenee  m 
the  sphen  and  tin'  lume  marrow,  althon^h  se^inentin^r  f<n'ms  are  si-en 
also  in  t!u^  ]U'ri])henil  bloixb  The  eyele  of  developnrent  is  ermijtleted  in 
tVirty-eight  honrs, 

Dnrinji^  the  panjxysm  or  shortly  at\er  it  snmlb  implemented »  hvalhie, 
anneliuid  biwlies  are  fcuind  within  the  reil  hloud-eorpnsi-les,  of  whieh 
they  are  alnait  nne-fifth  U>  f»ne-funrtli  the  size  (Plate  I,  Fi^s.  2  anvl  l\j, 
I'sually  nne  hyaline  Innly  is  fuund,  hut  not  wry  intn^piently  two  or 
mure  are  present,  in  a  single  bhuKln'orpiisele,  The  tertian  am(eba\ 
espeeially  in  their  pigmented  Btap%  ehange  their  shajK-  and  position 
within  the  eurpnseles  niiieh  mon^  actively  tlum  the  qnartan  annebie, 
these  movements  being  vigonajs  at  onlinary  roon*  tem|ierature.  Several 
branehing  pseiuhiptHlia  are  stjit  ont,  often  reaehing  nearly  or  ipnte  the 
jH'ripherv  uf  the  eiirpnseh',  :iiid  aix'  rehiu-ted.  All  sia'ts  of  sha|M\s 
may  th ns  hv  assmned  l>y  the  ]ian»site,  whit-h  with  its  long  bmnehing 
pnieesses  may  seeni  to  pervade  netirly  the  wlioh'  ei*rpnsele.  By  the 
union  of  two  pscMidopmha  the  slia|M»  may  be  that  of  a  ring  enelosing  a 
bit  of  the  eur|inseidar  substanee  (I'hite  L  Fig.  5).  The  tertian  am«ebje 
are  [wder,  h/ss  sliarjjly  mitlined,  than  the  qiiartan  (eomjiare  the  two 
varieties  in  iMate  L),  In  a  sinirt  time  fine  reddish-brown  ur  yellowisli- 
brown  rods  and  grannies  ivf  pignn-nt,  varying  snnnnvhat  in  size*,  appear 
in  tlie  mai*gins  nf  the  anitebie  (IMate  L  Fig.  o).  Pigment  grannies  r»tlten 
colleet  in  the  bnlbons  ends  of  psemlopiKlia  (Plate  L  Figs.  i\  and  7),  and 
the  intervening  ptrts  uf  tlie  |tsenduptKlia  nmy  be  so  thin  and  delinite  as 
to  lie  n^adily  overhioked,  s(>  that  the  ajipeanmee  nmy  Uv  that  id'  seveml 
distinet  iRwlies  wilhin  one  red  bhwHl-i'ui'jmsele,  Carefnl  examinati^m 
will,  however,  detect  the  tint*  eonnrcting  pri>eess<\s  or  the  retrat^tion  of 
the  api^^rently  scjwirate  bmlies  into  the  substanee  t>f  one  |>arasite.  Two 
i»r  more  panisites  may,  however,  he  present  tfrecasionally  within  one  red 
eorpnsc*le  [I*late  I.  Fig,  4).  The  [ligment  is  in  finer  gniins  and 
rocljijyand  of  a  lighter,  somewhat  different,  tint  in  the  tertian,  tlian  in  the 
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(|iiartan  {larasite.  (See  Plate  I.^  It  is  also  in  much  more  active  move- 
ment in  the  tertian  amoeke.  Tnis  movement  is  not  altogether  like  the 
Bnmonian  or  molecular  motion,  and  is  probably  due  to  intrinsic  proto- 
plasmic movements  or  currents. 

With  the  continued  growth  and  increased  pigmentation  of  the  amoebie 
the  infecteil  corpuscles  as  a  rule  become  distinctly  swollen  and  j)aler 
than  normal — a  change  which  may  be  already  indicated  even  with  quite 
small  pigmented  forms,  and  which  is  one  of  the  most  distinctive  cha- 
racters of  the  tertian  parasite  (Plate  I.  Figs.  4-9).  Occasionally  the 
enveloping  corpuscle  is  not  noticeably  swollen  or  altered,  and  exception- 
ally it  may  even  shrink  and  acquire  something  of  the  brassy  appearance 
commonly  seen  with  red  corpuscles  infected  with  the  ajstivo-autumnal 
]iarasite. 

On  the  day  of  apyrexia  the  parasite,  now  with  somewhat  sharper 
contour  and  more  richly  pigmented,  may  attain  a  size  equalling  one-half 
to  two-thirds  that  of  the  infected  blood-corpuscle.  The  amoeboid  move- 
ments have  become  more  sluggish,  but  they  persist  in  stages  of  develop- 
ment corresponding  to  which  forms  of  the  quartan  parasite  have  become 
quiescent.     The  pigment  continues  in  active  motion. 

The  fully  developed  parasite  is  about  the  size  of  a  normal  re<l  cor- 
puscle, sometimes  a  little  smaller,  sometimes  somewhat  larger,  and  it  is 
therefore  smaller  than  the  swollen  corpuscle  in  which  it  is  contained. 
It  is  nearly  or  quite  spheric^al  in  shape,  and  without  amoebic  movements. 
The  pigment  for  a  while  preserves  its  marginal  arrangement  or  less  fre- 
quently is  irregularly  distributed  (Plate  I.  Fig.  9).  The  expanded  red 
blood-corpuscle  enveloping  the  parasite  becomes  still  paler. 

These  fully  grown  forms  change  into  the  presegmenting  bodies  by 
the  collection  of  the  pigment,  which  has  already  become  quiescent, 
into  a  mass  of  granules  or  into  a  solid  block  situated  usually  in  or  near 
the  c€»ntre  or  sometimes  near  or  at  the  margin.  As  with  the  other  varie- 
ti(*s  of  the  malarial  parasite,  the  pigment  with  the  development  of  the 
iKirasite  Ixvomes  coarser,  and  the  delicate  rod-like  forms  of  pigment 
bc^come  relatively  less  numerous.  These  spherical  bodies  with  central 
pigment  clumfis  are  more  refractive  than  is  the  parasite  in  preceding 
stages  of  development.  Stained  specimens  show  tnat  in  these  preseg- 
menting b(Klies  there  appear  multiple,  deeply  staining  chromatin  gran- 
ules, which  represent  nuclear  substance,  and  which  are  the  first  indica- 
tion of  the  inception  of  sporulation. 

This  phase  of  segmentation  presents  mort»  variation  than  is  observed 
in  the  quartan  jiarasite.  Sometimes  it  begins  with  the  apjx»aninci»  of 
radial  striation  extending  from  the  {xjripherj^  to  the  centre*,  and  proceeds 
by  a  division  of  the  substance  of  the  [larasite  into  twelve  to  twenty  or 
even  more  segments  arranged  in  a  ra*^»tte  form  around  the  central  clump 
of  pigment.  A  little  later  the  pigment  clump  is  surrounded  by  a  group 
of  small  round  iKxlies,  which  are  the  s|K)res.  More  commonly,  without 
the  formation  of  such  regular  figun^s,  the  protoplasm  breaks  up  into  a 
mass  of  fourteen  to  twenty  or  more  s|K>res.  Sometimes  one  sees  an  outer 
ami  an  inner  ring  of  spores  concentrically  arranginl  around  the  central 
mass  of  pigment.  The  larger  numbi^r  of  segments  or  sjK»res  formed  by 
tht»  tertian  as  contniste<l  with  the  (|uartan  parasite  is  an  important  dif- 
ferential characteristic. 
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The  modoe  of  segmentation  fleseribed  (Plate  T,  Figt^.  10-14)  corre- 
s|Hiii(l  in  the  mmn  U*  (fni^i's  *^eeoijd  type  of  seamen tatioii.  His  first 
miMie  ttf  setj^nieotution  of  the  tertian  jmnisite  has  not  heeii  iii>terl  by  other 
uhservers.  It  is  as  follows:  After  the  etilleftioii  of  the  j)i^nient  in  the 
eentre  the  orgiinism  is  diHcMTiitijited  into  a  jienphenil  zone  sharply  sepa- 
nited  from  a  central  btwly  eontainiiig  tlie  pigment.  The  jKTiphend  ring 
Imctmies  mdially  striated,  and  then  divides  into  tifteen  to  twenty  small 
hyaline  segments.  The  eentnd  pigineoii^d  biKly  does  not  segment,  but 
remains  behind  after  the  separation  of  the  spon's,  Golgi's  third  variety 
of  segmentatiun  is  now  gtnierally  recogni?:ed  as  a  prot*ess  of  degenerative 
vaAplation. 

Sometimes  the  segmenting  btKlies  sh*>vv%  instead  of  one  eentral  aecu- 
mulation  ni'  pigment,  two  or  more  elnmps  exeentrieally  plaeed,  or  the 
pignunt  may  be  eoneentnited  in  the  periphery  or  distributed  between 
tin-  sjM>re8  nr  otiierwise  irregularly  arranged. 

The  sjMires  are  sel  free  by  r  opt  Lire  ol*  the  envehiping  membrane 
derived  tVom  the  rvd  t*orpuseh%  or  this  mend>njne  may  have  disap|Mnired 
before  th*'  segmentation  is  etnn|jli'ted.  The  inilividiial  spores  are  some- 
what gmallt^r  than  tlnise  of  the  (piartan  pirasite.  They  nsnally  show^  a 
refnietive  nneleii'urm  dot^  wliich  iB,  as  a  rule,  leas  dis tine t  than  in  the 
quartan  spt»res. 

(Viineidently  with  spornlation  the  ynung^  errorless  amo*ha%  lormed 
from  live  siHjres,  make  tlxeir  apiK'anmee  in  the  red  blood-corpuscles  and 
start  on  a  fresh  cycle  of  development. 

The  segmenting  bfxlies  may  make  their  ap|x'aninee  scnend  hours 
before  the  pjiroxvsrn.  They  are  most  numerous  shortly  before  an<l  dur- 
ing the  onset  of  the  paroxysm.  They  may  he  scanty  in  tlie  peripheral 
hliHtd,  for  die  process  ot'  spornlation  takcK  place  lai'gcly  in  the  internal 
oq^ans.  The  re<!  corpuscles  containing  mature  and  |irescgnicn!i ng  hiHlies 
aeenniulate  esi)ecia!ly  iu  the  spleen  and  the  bone  niarnnv,  and  thi-re  the 
organisrus  complete  their  reprmluetive  development.  During  most  of 
the  |w»riod  iif  apyrexia  no  noticeable  rlitlerence  is  t>hserved  in  the  num- 
Ikt  and  kinds  t*f  ])anisites  lictwet^i  the  }M'npliend  blood  and  tliat  with- 
drawn  by  hyjHKlennie  syringe  fn^tn  the  spleen.  But  shortly  before  and 
during  the  jiaroxysm  far  more  rijie  and  sjjorulating  foruLs  are  found  in 
the  spleriie  tlian  in  the  |>eriphend  Idood. 

Pix^cocions  segnn?ntation  into  tivetii  ten  gpores  may  neenr  in  bf»dies^ 
sometimes  containing  only  a  grain  or  two  of  pigment,  which  have  not 
attained  a  size  exceeding  one-half  to  tw^nthiixls  that  of  the  red  Ijlood- 
coqjnH'les  (Plate  L  Figs.  1(^  17)^  the  usual  size  of  a  f^^egmenting  biKly 
being  about  tliat  of  a  rerl  corpuscle,  but  sometimes  eonsiderahly  larger. 
Such  inunahire  forms  of  segmentation  are  assm'iateil  by  Hastianelli  and 
Rignand  with  antici|jating  fevers,  lint  Mannaberg  and  Thayer  and  Hew"- 
etson,  althongli  nttt  inclined  to  discredit  this  interpi^tatiou,  were  unable 
to  eonviu<'e  themselves  tif  this  relation. 

Partly  devehtpc^l  and  mature  tertian  parasites  are  often  seen  five  in 
the  plasma.  Swollen,  transparent,  extraei^nmseular  fiU'ins,  which  may 
attain  the  size  of  large  leuemn'tes,  and  which  contain  seatteretl  dancing 
pigment  granules,  iin?  generally  eonsideretl  to  be  degenerative  or  inea- 
jmble  of  rt*produerive  development  (Plate  I.  Fig.  18),  These  socalled 
liydropie  forms  are  consjiderably  lai'ger  and  paler  and  more  common  tJian 
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the  similar  forms  of  the  quartan  parasite.  These  swollen,  richly  pig- 
mented forms  are  ver}'^  common  in  tertian  infections.  In  general,  the 
various  forms  of  degeneration  which  have  already  been  described,  such 
as  fragmentation,  vacuolation,  pseudo-gemmation  (Plate  I.  Figs.  19,  20, 
21, 23, 24),  are  more  common  with  the  tertian  than  the  quartan  parasite. 
Flagellate  bodies  are  like^vise  more  common.  They  are,  as  a  rule,  larger 
and  contain  finer  pigment  than  the  quartan  flagellates  (Plate  I.  Fig.  22). 
They  develop  chiefly  from  the  round,  swollen,  extracorpuscular  forms 
with  scattered  pigment,  although  flagella  have  been  observed  to  develop 
fn>m  forms  still  surrounded  with  a  distinct  layer  of  haemoglobin-con- 
taining substance  of  the  red  blood-corpuscle.  Flagellate  bodies  are  most 
abundant  in  blood  withdrawn  from  the  spleen  shortly  before  and  during 
the  paroxysm.  Phagocytosis  occurs  with  the  same  regularity  and  with 
similar  phenomena  in  tertian  as  in  quartan  infections. 

Infection  with  two  groups  of  tertian  parasites  (double  tertian),  as 
<leseribed  for  quartan  infection,  is  more  common  than  with  a  single 
gnmp,  especially  in  the  later  period  of  the  malarial  season  in  the  spring 
and  m  summer  and  autumn.  The  resulting  type  of  fever  is  quotidian. 
In  some  cases  there  seem  to  be  several  irregularly  distributed  genera- 
tions causing  remittent  or  subcontinued  fevers.  It  is  not  necessary  to 
attribute  the  presence  of  two  or  more  groups  of  the  same  variety  of 
])anisite  to  corresix)nding  multiple  infections  from  without.  There  is 
t*vi4lenct»  that  certain  members  of  a  group  may,  in  their  development, 
lag  behind  or  advance  beyond  others  of  the  same  group,  and  in  course 
of  time  by  further  multiplication  may  constitute  a  separate  group  capable 
of  causing  its  own  paroxysms  of  fever.  It  is  remarkable,  however,  that 
the  second  gn>up  should  be  separated  in  its  cycle  of  development  by  such 
definite  intervals  from  the  first  as  we  usually  observe  in  quotidian  fevers 
of  tertian  origin.  Genuine  mixed  infections  wdth  malarial  parasites,  the 
most  frequent  combination  being  that  of  the  tertian  and  of  the  sestivo- 
autumnal  parasites,  are  not  very  uncommon. 

The  length  of  the  cycle  of  development  of  the  tertian  parasite  may 
iiecasionally  be  noticeably  shorter  tlian  forty-eight  hours,  perhaps  only 
forty  hours  or  less,  or,  on  the  other  hand,  it  may  be  longer  than  the 
normal  period.  This  may  explain  the  anticipating  and  the  postponing 
fevers. 

III.  The  Parasite  op  ^Estivo- autumnal  Fever  (H^matozoon 
Falciparum)  (Plate  II.). 

This  was  first  clearly  differentiated  from  other  varieties  of  the  mala- 
rial {Nirasite  by  Marchiafava  and  Celli  (1889),  and  was  subsequently  more 
fully  described  by  the  same  authors  and  by  Canalis  (1889-90).  (See  foot- 
note, page  32.)  The  extensive  literature  concerning  the  parasitology  of 
mabria  during  the  last  six  years  has  been  concerned  to  a  large  extent 
with  this  variety,  but  we  are  still  far  from  possessing  so  full  and 
accurate  knowledge  regarding  the  characters  and  develo])ment  of  the 
Ha?matozoon  falcipanim  as  reganling  those  of  the  quartan  and  tertian 
parasites.  Such  knowledge  is  nuic^h  to  be  desired  in  view  of  the  fre- 
quency of  the  sestivo-autumnal  parasite  in  regions,  such  as  the  southern 
part  nf  the  United  States,  where  the  more  severe  types  of  malaria  occur, 
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and  of  the  almost  exclusive  asscxriation  of  this  parasite  with  pemicious 
malarial  fevers. 

Chief  reasons  for  the  difficulty  in  investigating  the  entire  life  history 
of  the  Haematoz^ion  falciparum  are  that  it  develops  mainly  within  the 
internal  organs  and  often  in  multiple  groups,  and  that  the  later  repro- 
ductive phases  of  develr>pment  are  met  with  in  the  circulating  blood 
only  verv  exceptionally.  Under  the  Clarification  of  the  malarial  para- 
sites we  have  already  presented  the  more  important  opinions  which  have 
Ix^en  advanced  concerning  possible  subdivisions  of  the  aestivo-autumnal 
variety  (page  35  et  seq.). 

The  youngest  forms  of  this  {larasite  are  small  hyaline  bodies,  about 
one-sixth  the  diameter  of  a  red  blood-corpuscle,  which  make  their 
appearance  in  the  blood-corpuscles  during  or  shortly  after  the  paroxysm. 
It  is  not  uncommon  to  find  two  or  more  hyaline  bodies  in  a  single  cor- 
puscle. These  sestivo-autumnal  hyaline  bodies  are  in  general  the 
smallest  forms  of  the  malarial  parasite  which  are  obser\'ed  in  the  red 
blood-corpuscle  (Plate  II.  Figs.  1  and  2).  The  youngest  forms  may  be 
qui(*scent,  but  as  they  develop  they  manifest  amoeboid  movements 
resembling  in  their  activity  those  of  the  tertian  amoebae. 

The  young  sestivo-autumnal  amoebae  may  not  be  readily  distinguish- 
able from  the  similar  forms  of  the  quartan  and  tertian  parasites.  Par- 
ticularly characteristic,  however,  of  the  young  hyaline  forms  of  the 
Hffimatozo()n  falciparum  when  in  repose  and  in  stained  specimens  is  the 
ring  shape.  The  appearance  in  fresh  specimens  is  that  of  a  somewhat 
refractive,  clear,  hyaline  ring,  usually  thicker  on  one  side,  surrounding 
a  small  roimd  central,  or  oftener  excentric,  shaded  part,  or  sometimes 
two  or  three  such  parts,  through  which  the  color  of  the  red  corpuscle 
shows.  In  stiiinecl  specimens  the  ring  appears  thinner  than  in  fresh 
specimens,  and  the  central  or  excentric  part  is  unstained,  while  a  minute 
(leeply  stained  granule  is  situated  in  the  outer  ring. 

The  study  of  the  further  development  of  these  forms,  especially  on 
stained  spc»eimens,  has  demonstrated  that  these  apparently  annular 
IxHlies  are  not  actual  rings,  as  some  have  supposed,  enclosing  a  bit  of 
the  red  c()r|)uscle,  but  that  the  clear  area  which  does  not  stain  is  a  trans- 
jMirent  part  of  the  organism,  which,  as  will  be  subsequently  explained, 
some  regard  as  the  nucleus.  Actual  rings,  however,  as  has  aln^ady 
lMH»n  mentioned,  may  be  formed  by  the  junction  of  pseudo|)odia,  which 
then'by  enclose  some  of  the  corpuscular  substance,  but  such  is  not  the 
c^xphmation  of  the  typical  annular  appearance  of  the  jestivo-autumnal 
hyaline  b^nlies.  It  is  not  uncommon  to  find  free  hyaline  bodies  in  the 
bloinl  phisma. 

These  hyaline  bcnlies  may,  while  under  observation,  become  some- 
what exjwinded  and  paler  and  lose  their  annular  appearance,  and  agjiin 
resume  the  v\\\\r  sha|M\  While  tlu^  very  smallest  intracoq>uscular 
hyaline  IxKlies  may  present  no  aina^hoid  movements,  as  they  grow  larger 
these  movements  l)(M*onie  active.  Hyaline  b(xlies  are  occasionally 
observed  to  (^hang(»  their  jM)sition  within  the  coqniscle  without  change 
in  their  shaiK'.  Manifohl  shajH's  are  assumed  <luring  the  ama»boid 
movements  (Plate    11.    Figs.   4-()). 

ITsually  in  the  course  of  <leveloj>inent  a  few  very  fine  dark  reddish- 
brown    or   black   pigment  granules   aj>jx'ar  in  the  outer  layer  of  the 
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h}"aline  bodies  (Plate  II.  Figs.  8-12).  They  may  be  situated  near  the 
periphery  or  on  the  inner  margin  of  the  ring  near  the  clear  part. 
Sometimes  the  pigment  does  not  appear  until  shortly  before  a  paroxysm. 
The  presence  of  many  bodies  containing  a  considerable  number  of  grains 
of  pigment  is  generally  indicative  of  an  impending  paroxysm.  The 
pigment  granules  are  at  first  very  minute  ana  few,  and  may  be  readily 
overlooked.  The  granules  of  pigment  increase  in  number  and  size,  but 
it  is  one  of  the  characteristics  of  the  aestivo-autumnal  amoebae  that  the 
formation  of  pigment  is,  as  a  rule,  scanty  and  in  fine  grains.  Often 
only  one  or  two  very  fine  pigment  granules  are  seen  in  tlie  peripher}'  or 
on  the  inner  edge  of  tne  refractive  border  of  the  hyaline  bodies. 
Usually  al)out  six  or  seven  granules  of  pigment  are  developed  in  the 
hyaline  bodies.  The  pigment  generally  shows  but  little  motion  in  con- 
trast with  that  in  the  tertian  amoebse. 

The  sestivo-autumnal  amoeboid  forms  do  not  generally  grow  larger 
than  one-quarter  to  one-third  the  diameter  of  the  red  blood-corpuscle, 
and  they  may  remain  smaller.  The  infected  red  corpuscles  may  appear 
otherwise  normal.  They  do  not  become  swollen  and  decolorized  in  this 
stage,  as  is  the  case  in  the  tertian  infections.  On  the  other  hand,  they 
often  become  shrunken,  creased,  or  other\vi8e  deformed,  and  present 
a  deep  brassy  color  {globuli  rossi  ottonaii  of  the  Italian  writers)  (Plate 
II.  Figs.  7,  16).  Sometimes  the  haemoglobin  separates  from  a  jmrt  or 
the  whole  of  the  outer  part  of  the  stroma  of  the  corpuscle  and  collects 
around  the  enclosed  hyaline  body  (Plate  II.  Fig.  13).  These  changes 
in  the  red  corpuscles,  which  are  particularly  characteristic  of  the  aestivo- 
autiuunal  variety,  although  not  absolutely  limited  to  it,  are  to  be 
regarded  as  degenerative  or  necrobiotic.  Marchiafava  and  Celli  and 
some  others  have  thought  that  the  parasite  within  these  profoundly 
altered  corpuscles  is  also  dead  or  incapable  of  further  development. 
Bastianelli  states  tliat  sporulation  forms  are  not  observed  in  the  brassy 
ctirpuscles,  but  this  statement  is  opposed  to  observations  of  Marchiafava 
ami  Bignami  and  others.  The  view  that  parasites  within  profoundly 
altered  corpuscles  are  incapable  of  further  development  is  by  no  means 
proven,  ancl  is  op{K)sed  to  the  natural  interpretation  of  many  observations. 

As  the  time  for  the  onset  of  a  paroxysm  approaches,  the  hyaline 
bodies  g^dually  c«ise  their  amoeboid  movements,  assume  a  spherical  or 
ovr)id  slia))e,  become  somewhat  more  refractive  and  homogeneous,  and 
pres(?nt  a  small  collection  of  quiescent  or  but  slightly  moving  pigment 
granules  at  about  the  centre  or  often  near  the  periphery  (Plate  II.  Figs. 
13,  16,  17,  18).  This  pigment  usually  fuses  into  a  single  small,  black, 
nmnd  or  inregukr  mass  or  block  (Plate  II.  Figs.  14,  15,  10-24),  or 
thert»  may  be  two  such  blocks. 

These  round,  refractive  bodies  with  pigment  blocks  or  collections  of 
pigment  granules  {carpi  con  blocclietto)  are  the  presegmenting  ImkHcs,  and 
when  they  are  present  the  onset  of  a  paroxysm,  within  at  most  a  few 
hours,  may  generallv  be  safely  predictinl.  These  btxlies  are  much  smaller 
tluin  the  corresjwnding  forms  of  the  quartiin  and  tertian  jxirasites.  They 
do  not  generally  exceed  one-quarter  or  one-third  of  the  size  of  the 
n>r|)us<»le,  although  they  may  be  considerably  larger.  They  iin*  sur- 
rounded with  haemoglobin-containing  substance  of  the  corpuscle,  which 
is  often  of  a  brassy  color. 
Vol.  I.— 4 
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The  next  phase  of  development  18  that  of  sponilation,  but  the  seg- 
mentinjj  fHrms  are  fuuntl  in  the  periplienil  l>hMMl  only  moi^l  exeeption- 
ally,  sikve  in  some  jM^niieions  eases,  in  wliieh  they  may  In  rare  instajiee^ 
he  even  alinmlsiMl,  Saeharoft*  oliser%ed  in  the  Transeanensns  sp<iriihitinjL^ 
forinH  in  tlie  l>lfio<l,  and  on  tliis  aceoiuitj  l>ut  ap|)arently  witliout  siitfi- 
eient  reason^  he  regards  thii-*  tVirni  as  a  spt^eial  variety.  For  a  few  lioun* 
bef«)re  and  during  tlie  early  staj^^  of  tlie  paroxysm  ver}-  few  ^>amsitie 
forms  of  any  kind  nm  to  lie  found  in  the  eireu luting  hlofHl,  and  at  this 
perirMl  they  may  he  entirely  al>s(Mit,  in  marked  eontnist  to  (piartan  infec- 
tion. During  this  ju-riiKl  the  presenee  of  pigmented  leueoevtes  in  the 
IiIoikI  muy  aid  in  the  <liiiguosis.  In  tertian  in  feet  ions  an  analogons  eon- 
dition  is  ionnd,  but  not  in  the  siiine  degree.  Tlie  disappearanee  ut'  the 
parasites  from  the  bloml  is  lielieved  by  most  authorities  to  be  due  to 
their  <le]wisition  in  internnl  organs,  esjK^eially  the  spleen  and  the  bone 
marrow,  and  is  attributed  to  the  profound  changes  in  tlie  rvd  Itioml- 
corpuseles  eontaining  them,  these  changes  rendering  the  eori>nscles  vir- 
tnally  foreign  txHiies  wliieb,  like  other  foreign  |)artiel(^s,  are  canght  and 
retained  esjX'eially  in  the  gpleen  and  the  bone  rnarmw, 

Bloml  Withdrawn  by  pnnetniv  of  the  spleen  at  this  time  will,  with 
rare  exceptions,  show  abnndant  intnicorpuseniar  and  fn^e  round  bodies 
with  central  or  pcripbertd  pigment,  an<l  also  sfgnienting  forms.  In 
ct^rtirin  leases  segmenting  tbrms  are  few  in  the  spleen,  but  abundant  in 
ct^rtain  other  internal  organs,  ns  Ims  been  shown  liy  post-mort<'m  exam- 
inatiims.  These  sjwrnlating  biMlies  are  smaller  thtin  tliose  r>f  the  *piartan 
and  tertian  {>amsites,antl  mn-njiy^as  a  rnU%only  a  relatively  small  jwirt  of 
the  eorpnsch*,  wliieh  is  always  altered  in  appea ninety  being  shrunken  and 
bnissy-cfihtrcd  <>r  moir  frequently  drn^olm-i/id.  Tliey  ntay  a]i|>i'ar  to  be 
free  nr  may  be  ariually  frcr.  In  |iM^rnicious  cases  they  are  present  in 
largi%  often  en<rrnnuis,  numbers  in  the  internal  organs,  esjK'cially  in  the 
gpleen  and  bone  marrow,  and  in  some  tyiK's  of  pi'rnieious  fever  in  the 
capillaries  of  the  bnnn  and  in  those  of  the  intestinal  mneosa.  This 
varied  distribution  of  the  parasites  in  internal  organs  is  in  relation  witli 
the  typ<'s  of  pt^rni^'ions  fever,  Tlie  stage  of  spornlation  occn|>ics  a  rather 
long  {H'riiKl  and  t;dvrs  ]>hiee  in  snrcessive  g]"r»iips.  Tins  eirenmstance  is 
lielieved  to  cxphiin  tlie  lorig  dnnititai  of  the  jmroxysm  in  icstivo- 
autumnal  fevers.  In  pernieituis  cases  spornlation  seems  to  be  going  on 
contiuuidly  in  the  vaseidar  areas  of  certain  internal  organs. 

In  lestivo-anttnnnal  infections  the  process  ttf  spornlation  is  in  genc^ral 
sinular  to  that  of  the  tertian  parasife,  but  it  is  nioiv  irreguhir  antl  vari- 
able and  the  s|Mjres  are  much  smaller  (Plate  IL  Figs.  25-28),  The 
nnml>er  ijf  siwres  formed  by  a  segmenling  a^stivn-antumnal  organism  is 
extremely  variable.  There  may  be  not  more  thsui  six  to  ten  sport^s,  or 
even  fewer;  often  there  are  ten  to  twenty,  and  the  number  may  exceed 
tldrty.  Some  scgiwuting  forms  ai\'  mui'h  larger  than  others,  (bilgi 
has  oljservcd  exceiitionally  very  large  ones  cmHaining  as  many  as  forty 
to  fifty  s|K)res.  Tlie  re  are  slight  dirfe  renews  often  to  be  observed  in  the 
finer  structure  between  the  testlviwnitumnal  sp«^re8  and  those  of  the 
i|yartan  and  tertian  iwinisites,  as  will  Ih'  described  wlu^n  we  consider 
the  intimate  structure  af  the  malarial   panisites. 

The  young  hyaline  billies  of  the  new  generation  may  be  found  in  the 
blood  in  the  early  ]>art  of  tlu-   ]>Mroxysmj  Ijut  often   tliev  dif  not  makt 
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their  apjK^mQce  mitil  several  hours  after  the  Ix'giiiiiing  of  the  jmroxysm 
or  during  its  decline. 

Not  all  of  the  lestivo-autumnal  amcebte  develop  pigment.  8poriila- 
tion  iiiiiy  (H^'ur  in  bc>dies,  usually  (»f  .small  .size,  entirely  devivid  of  pig- 
ment. As  a  rule  in  the^e  mse.s  botli  pi*2:niented  aiul  uiipignientiHl 
farms  oceiir,  but  e^ust^s  of  aestivtwiutuniual  malaria  have*  been  filiserved, 
esjXH'iallv  in  tropical  climates,  in  which  only  unpigmente<l  boilies  eoukl 
be  fniimi  at  any  stage  of  the  fever  l:>efore  the  ajJiK^arauei'  at  a  lati-r 
IM'ftod  of  ere^centic  Ixidies  which  always  contain  pigment, 

Ay^  lui.s  already  been  mentioned  (|Jikge  38)  Gmssi  and  Fek'tti  reganl 
tlie  |iara.Hite.s  which  do  mtt  develop  [ngment  as  l>elonging  to  a  distinct 
variety  (H^rnmnuj^ba  irnmaculata)^  I  nit  it  is  diftictdt  tt»  rectmeili'  this  view 
with  the  fretpient  association  of  pigmented  and  unpigniented  tornis,  the 
fnnpienl  transitions  from  i»iie  to  the  other  as  reganls  the  *juantity  c^f 
pigment  develo|>eil,  and  the  absence  of  any  points  of  distinction  other 
thu'in  the  pn*sence  or  absence  of  a  variable,  i>nt  genendly  small,  anifitmt 
of  nigment.  Still  further  resi>arches,  esjMi'cially  of  the  grave  tropical 
inalaria,s,  may  perhaps  <Icmoiistrate  tlie  exisstence  of  a  distinct  iinpig- 
mcnted  variety  of  the  jKirasite. 

There  la  considerable  uncertainty  as  to  (lie  length  of  the  cyide  of 
ilt»velopment  of  tlie  HiematozooTi  falcipnrnm.  This  nncertaint\' is  due  to 
ihe  manner  of  devehipnient  (»f  the  pirasitc,  usnally  in  multiple  grciin>s, 
in  the  internal  organs,  the  most  cliaracteristic  repnKluctive  phases  being 
absent  ftnm  the  circadatiug  IiIocmL  So  far  as  one  can  jndge  from  the 
i^tndy  of  thest*  phases  in  connection  with  the  di  tie  rent  types  of  fever 
with  which  they  may  be  asswiated,  the  length  of  tlie  cycle  of  develo|>- 
incot  may  \'ar\'  fn»m  twenty-four  hours  or  k*ss  to  forty-eight  hours  or 
more. 

The  Hiemato^oon  faleiparuni  may  be  associated  with  typical  quotidian 
fever  «^r  with  tertian  fever,  aiid  in  some  of  thest^  casi's  the  blo<Kl  shows 
•mwirently  only  4>ne  group  of  orgiuiisms.  As  already  mentioned, 
Maix-hiafava  an<l  Blgnami  l>clieve  that  there  are  two  distinct  varieties 
i»r  'iuli varieties  of  tlie  a*stivo-autuninal  pamsite,  tlie  one  a  true  ijiiotidian 
•ifgiuiisui,  with  a  cycle  of  twenty-finir  hours'  duration,  and  the  other 
llieir  s4>-<%*ilh'd  malignant  or  sunnuer-autumn  tertian  variety,  with  a  (*vcle 
iif  forty-eight  liours'  duratiiai ;  and  tliis  division  has  been  accepteil  l>y 
^nme  other  autliors.  This  distinction  is  Ixtsed  mainly  upon  the  apparent 
duraiiau  of  the  cycle  of  development — in  the  fjuotidiiin  about  twenty- 
four  hours,  and  in  the  malignant  tertian  ftirty-fMglit  hours,  nHvi*e  or  less 
— but  there  are  claime*!  to  l>e  other  ditferenccs  of  a  nu^nru*  character 
l^tutiog  to  the  pigmentation,  the  size,  an*l  the  anaeboid  movements 
of  the  oipinifims.^     The  differential  diagn^^sis  is  said  to  be  p*>ssible  only 

'Til  iiiif  art?  the  tiiol<»je'«f'"l  mnl  tnorpholc^ical  tliffbn?m''e»  HelWPen  the  n'!*tivo- 

tOtOttii  III  ontl  mnli^nant  ttTtiaii   purasiteH,  uecHtnlLni?  to  Marotiitiftivu  mid  Hija^- 

mflli  1  '  *    '  ttnn  \tnliirittl  Ft^rtTn^  tntiiMiiitinti,  |».  S;^^  The  New  Sydenhnni  SiM'irty, 

I^WmIcH'  'imi  iif  rvcte  of  Jeveto^tment   in  thi'^  quotidtanf   alviiit  twentyt'fiir 

k«Mii^  f  '..»;.r.    t'.rtv-eighl  tiiHir?*,  more  or  le?*. ;    in  the  quotidiun  wponiln- 

tiun  «i  'A  In'ton'  the  uniielKi*  lnivi'  tnittniie  |ii^niented — tlii»«  i«  not 

fibvrri  I  in  ;    the  tine  i^ninnles  of  pigment  in  the  penplien'  of  the 

■nBUB**r  '  -siiiiieiiiuc^etMiowtHl  with  oMMtlalorv  mnvements^tliH  hn  not  notieetli  in  the 

invitidi '  ^  «aine  rvlutive  ^tjiji^*  of  lieveliipinent  the  tertian  anutliu  in  ii^^imlly  hirger 

Difla  Uw  i^Uotidiiiit,  Uie  iulfiti  pi^niiented  lertijin  forms  mav  l>e  one^thinl  of  ttie  wize  of  the 
rtd  Muod-COffiiaKitai^  BmJ  the  forms  of  »«e^mentntion  miiy  W  mie-half  or  two  thirds  of  il ; 
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with  the  atlult  forniH.  The  tlifferential  characters  cliiinicd  to  exist  lK*f\veon 
the  quotidian  and  the  tertian  varieties  of  the  lestivo-autumnal  juirasitc* 
are,  for  the  ou»st  |Kirt,  only  sndi  as  oue  wouhl  ex|KH't  witli  a  inalanal 
parasite  tleveh»jjin^  more  rapidly  in  some  ciist*s  than  in  otiiers,  and  they^ 
at  least  so  far  as  at  pnsr^nt  foniiulateil,  scarcely  snfBee  for  a  distinction 
into  two  well-detined  varieties. 

Thayer  and  Hewetson,  wiiile  confirming  Marchiafava  and  Blo:nann'^^ 
recognition  of  (|notidian  and  tertian  fevers  raiised  by  the  festivo-antmnnal 
panisite,  ("rjipliasize  tlie  furinTence  fif  intermediate  types  of  fevtr,  and 
in  gen(»ral  tlie  essential  rrre^^nlarity  of  llie  fevers  caused  hv  this  org^an- 
ism.  They  were  unalde  to  distingnisli  any  niorphoIo|^ieal  or  hiolo^ieal 
diffei^enees  tjctween  t!u^  [)ara^ites  assixnated  with  these  various  tyix^s  of 
fever,  Ahlninj^di  nnwillintj  Ut  commh  themselves  to  a  iiosittve  f*oneln- 
sion,  they  are  **in<'lined  to  l^'lievc  that  the  irre^nlarity  of  the  lil>riK» 
nianitestatirMis  is  dne  eliiefly  to  the  tendeney  on  the  jiart  t>f  tin*  parasite 
to  invfiularities  in  the  h'li^th  of  Its  cychMtf  {h'velopment  (this  variahility 
being  de[H'Tident,  perhajis,  ni>on  the  malignity  of  tlu'  orutmisin  or  np<in 
the  resistance  of  the  indivithial  atfeeted);  to  the  fact  that  the  jK^ritwl  of 
time  reqnirc^d  for  the  spirnhition  of  one  group  of  organisms  is  materially 
greater  than  in  t!ie  regnhir  infections,  ow  ing  to  the  fact  that  the  arrange- 
ment of  tlie  panisites  in  ilcfinite  sharp  gmtips,  sjKirulating  nearly  at  llie 
Knne  time,  is  nint*h  less  distinct  than  in  the  tertian  and  ijnartan  iotcr- 
mittents  ;  to  the  fact  tliat,  freijm'ntly,  <n-gjinisnis  in  all  stages  of  d eve! oil- 
men t  aiT  present  at  one  time,  segmentation  oeenrring  ahuost  eontin- 
uonsly," ' 

Golgi  also  consitlers  tlnat  Mareliiafava  and  Bignami's  division  into 
<jnoti*lian  and  tertian  a'stivtj-autnmnal  organisms  is  based  npun  insnf- 
Hcienl  evidenee,  an(!  tliat  the  ilnnition  of  die  vyvh  id' ilcvelo)jmcnl  of  the 
a^stivo-autnninal  jKimsite  is  indeterminate,  or  at  least  lias  jiot  as  yet  been 
accnnitely  ascertained.  Tliis  cyt^le  is  protiably,  he  thinks,  longer  than  m 
snp]Kised  by  Man-hhdava  and  Hignami.  This  form  of  parasite,  accoiil- 
ing  to  (i^ilgi,  is  eharacterized  by  tiie  fact  that  it  develops  entirely  in  the 
internal  tirgans,  and  that  the  forms,  eliictly  of  the  carher  stages  of 
development,  which  aiijM^ar  in  the  eircnlation,  although  they  are  foinid 
there  at  certain  pcrioffs  of  the  disease  in  praetieally  all  cases,  are,  in  a 
sense,  accidental ly  present  in  this  situation,  being  waslieil  into  tiie  circu- 
lation from  their  f<x"i  of  development,  as  nuch^atc*!  red  blocHl-eorpnselcs 
may  Ijc  crmvcyed  from  the  hone  marrow  into  the  hhMHl  enrn^nt  in  (*ertain 
anflemias,  G<jlgi  at  iirst  tliought  that  the  forms  present  in  the  cireula* 
tion  degenerate,  but  he  drx's  not  now  dt  iiy  that  thi'V  may  ItHlgi'  in 
intt*rnal  urgans  and  theiT  develop  into  segmenting  organisms.  Marchia- 
fava and  Bignami  with  mncii  reason  vigorously  contest  Go]gi\s  evmccp- 
tion  of  the  **  aeeideutar'  natnii*  of  the  presence  of  (pstivo-autumnal 
organisms  in  the  eirculatiug  hlotMl,  although  tliey  also  believe^  that  a 
large  jKirt  of  the  parasites  develop  win  illy  in   the  internal   organs,  and 

in  the  U'ltiuti  ihv  nmwhiiid  movementn  are  mtiintmtietl  lonjg^er,  even  in  the  adult  pigmented 
forrtiK,  anil  the  mntjnn  Is  mow  lively  thiin  in  tlif*  quotidian  dnrinf^  the  pi^rmentef!  pluim? ; 
live  dunition  of  thi*  n(m-i>i>?nierilL^i  aniu'lnjiil  phu**i'  in  tlio  tertian  in  rclatoM^ly  hm^  mkI  may 
exet*e<i  tweniy-lV>nr  hniirs  ;  the  yoiiDj?  fumis  uf  the  new  jifeneration  in  the  tertitm  iii^uiitlv 
appear  in  the  Wn«>H  w»vonil  hoans  after  the  iM^nning  i>f  the  piiroxyflin»  which  is  much 
later  than  in  the  ^notititati. 
1  Op.c*i,,  pp.  151,  153. 
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that  sporulation  occurs  only  most  exceptionally  in  the  circulating 
blood. 

The  two  most  important  and  original  points  in  Golgi^s  doctrine  con- 
cerning the  sestivo-autumnal  parasite  are  that  groups  of  the  parasitic 
organisms  are  variously  distributed  in  vascular  areas  in  the  internal 
organs,  and  there  develop  more  or  less  independently  of  each  other, 
"  with  relative  stability,"  and  that  a  large  number  of  the  organisms 
develop  within  leucocytes,  endothelial  cells,  and  other  tissue-cells.  All 
^lases  of  development,  according  to  Golgi,  are  found  within  these  cells. 
The  spleen  and  tiie  bone  marrow  are  situations  preferred  by  the  parasite, 
but  the  capillaries  of  the  liver,  of  the  brain,  of  the  lun^,  of  the  intes- 
tinal mucosa,  may  also  contain  them  enclosed  within  cells. 

A.  Monti  *  has  recently  described  these  intracellular  forms  in  perni- 
cious malaria,  and  he  confirms  the  observation  of  many  others  that  cells 
containing  {Mirasites  freauently  degenerate  and  die.  He  finds  apparently 
intact  parasites  not  infrequently  within  cells,  particularly  endothelial 
cells. 

It  is  contended  by  Marchiafava,  Bignami,  and  Bastianelli  that  the 
intracellular  inclusions  of  the  parasite,  upon  which  Golgi  bases  his  doc- 
trine, are  simply  the  well-known  phagocytic  phenomena,  and  that  such 
enclosed  parasites  belong  chiefly  to  the  later  stages  of  development 
(prpsegmenting  and  segmenting  bodies  and  spores),  and  that,  instead  of 
aeveloping,  they  degenerate  within  the  cells.  The  young  amoeboid 
bodies,  which,  according  to  Golgi's  doctrine,  should  be  frequently  found 
within  cells,  they  found  only  with  comparative  infrequency  within  pha- 
gocvtes,  ami  then  almost  always  within  their  corpuscular  hosts,  which 
nacf  been  swallowed  by  cells.  They  admit  the  possibility  of  some 
development  of  intracorpuscular  parasites  which  have  been  taken  up  by 
phag<x'vtes,  but  not  of  free  parasites  within  cells. 

As  with  the  other  varieties  of  the  malarial  parasite,  the  aestivo- 
autiunnal  do  not  all  mature  and  segment.  Extracorpuscular  forms  are 
common,  and  it  is  more  particularly  these  forms,  deprived  of  the  pro- 
tective covering  of  the  red  blood-corpuscles,  which  degenerate.  Adult 
and  prcsegmenting  bodies  and  bodies  of  the  crescentic  phase  freoiiently 
become  swollen  and  pale  or  vacuolated  or  fragmented,  or  throw  off  buds, 
or  present  other  degenerative  changes  which  have  been  described. 

Phagocytism  in  the  lestivo-autumnal,  as  in  all  malarial  infections,  is 
a  phenomenon  of  much  importance,  as  will  be  subs(»quently  explaine<l. 

The  frequency  with  which  two  or  more  groups  of  parasites  in  differ- 
ent stages  of  development  are  found  in  aestivo-autumnal  infections  has 
already  been  repeatealy  emphasized.  Marchiafava  and  Bignami  believe 
that  even  in  the  pernicious  fevers  there  are  not  generally  present  more 
than  two  groups  of  the  sestivo-autumnal  parasite,  and  that  the  short 
cycle  of  development  and  the  prolonged  period  of  sporulation  suffice  to 
explain  the  simultaneous  presence  of  parasites  in  notably  different  stages 
of  development.  Combined  infections  with  the  sestivo-autumnal  para- 
site and  one  of  the  other  x'arieties  occ^isionally  occur. 

It  is  im|)ortant  to  bear  in  mind  the  discrepancy  which  characterizes 
BEMtivo-autumnal  malaria  between  the  number  of  i)arasites  in  the  bl(K)d 
and  the  number  in  the  internal  organs.     In  the  majority  of  cases  the 

'  A.  Moot! :  BoUeUino  della  SocUtd  medicfxhimr^ca  di  Paviiiy  1895. 
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more  HU'vere  the  infwtioii  the  greater  the  miniber  of  imraHitei^  found  ui 
tlie  (M re n lilting  ItlotKl,  hut  there  an:  so  uiauy  exeeptioiis  to  thi^  that  the 
nuuiher  of  panisites  in  the  bhuxl  eanuot  \w  eonsiilend  a  trustworthy 
index  of  the  mini  her  within  the  bculy,  Peruicious  eiit^t^s  have  been 
re|>eatediy  observed  where  the  splenic  bh>oil  examined  during  life  or  the 
internal  organs  examined  after  death  contained  enorniouis  numbers  of 
irstivo-autnmnal  parasites,  iilthtMigh  the  Iilmxl  of  the  finger  sliowed  ven^ 
few.  Tlie  org;inisius  may  he*  few  even  in  the  sphrn  when  they  are 
abundant  in  the  eemhral  rapillaries  or  in  some  other  situatioti.  As  will 
he  explainer!  subs^^ipiently,  tlie  varying  symi>tonis  and  types  of  jH^rni- 
cious  malaria  <'an  he  explained  in  largi'  |)art  by  the  varying  distritiution 
of  the  parasites  in  internal  organs. 

It  is  evident  from  the  description  whieh  has  lieen  given  of  the  lestiviK 
autumnal  pamsite  tliat  this  variety  is  ehanieterized  es]ieeially  by  it.*; 
great  activity  in  multiplication,  and  it  will  ap|K'ar  from  the  considera- 
tion of  the  elinieal  featun*^  of  the  infections  caused  by  ttiis  jmnisite  that 
other  m<M  imjKirtant  characteristie^  are  its  \4rulence,  greater  than  that 
of  other  varieties,  and  its  greater  resistanee  to  quinine. 

There  is  a  group  of  b*xlies  of  ereseentic,  fusiform,  oval,  fir  rnnnd 
shajie,  jnTsenting  certain  eoinnnai  and  |xx'nliar  eharaeters,  which  develop 
only  from  the  Hjeniatozoiin  falciparum.  The  ereseents  are  the  most 
typicid  of  the^se  b^xlies,  which  may  be  designated,  therefore,  as  IkmIics  of 
the  cres<'entie  (or  semilunar)  phases  or  group.  They  merit  sjK'cial  con- 
sideration. 

Bodies  of  the  Crescentic  Group. — When  a  malarial  fever  eansed 
by  the  Hiematozoon  falcijKirum  has  lastcil  a  week  or  more  iHwlies  of  the 
crescentic  or  semilunar  phase  ari'  likely  to  a [jpear  in  the  1>1oimL  They 
are  very  rarely  found  in  the  blocxi  in  the  latter  part  of  the  first  week. 
If  the  ft^ver  is  treated  with  suffieieiit  doses  of  quinine  during  the  early 
part  of  the  first  wtx'k,  crescents  do  not  app(*ar,  bnt  the  administration 
of  tpunine  after  tlu'  fever  has  lasted  much  l*>ngcr  than  a  week  d*K\M  not 
prevent  tlicir  appearaiKX*.  They  may  |X4'sist  in  the  l>h>od  two  weeks  or 
moH'  after  all  otlier  forms  of  the  jKinisite  have  tlisjippeared.  In  snch 
cas<^s  they  are  often  unasstx*iated  with  any  fel*rile  manifestations  or  any 
symjitoms  which  can  be  definitely  referred  to  their  presence.  If  a 
!Tla[jse  of  the  fever  «K'curs,  then  the  young  hyaline  boilies  already 
described  ar^.*  idwavs  present.  The  crcsc^ents  themselves  are  very  resist- 
ant to  the  action  of  ipiinine.  Conneilnmn  in  1887  caHed  attention  to 
the  <M.'currence  of  crescentic  bmlies  as  eha ra cteristic  of  the  irregular  and 
reniittent  forms  of  malarial  fever  and  malarial  cachexia. 

There  was  for  a  time  much  doubt  as  to  the  (»rigin  of  tlu?  crt^scents, 
but  Marchiafava  and  Celli*s  demonstration  in  1886  of  their  intracor- 
pus(»ular  d(*vehipment  has  been  abundantly  t*onfirmed  by  the  later  stialies 
of  Canalis,  Bastianclli  ant!  Bignami,  and  others.  The  early  iiitracorpu,'^'U- 
lar  stages  of  development  of  the  btKlies  (*f  the  (*rescentic  group  a r*  rarely 
seen  in  the  circulating  bltHxl,  cxct*pt  in  certain  jx^rnicious  cases,  bnt  they 
cam  often  be  ffunid  in  the  splenic  blood.  Bastianclli  and  Bignauit  have 
found  these  early  phases  so  abundantly  in  the  bone  marrow  that  they 
consider  that   they  devclnp  l)y  prefciTuce  in  this  situation. 

Certain  of  the  iutnicorpuscular  spherical  forms  of  the  Hcematozoon 
falciparum  with  collected  pigment  granules,  instead  of  continuing  their 
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regular  rycle  of  (levclopment  into  se|^metiting  forms,  are  transformed 
into  the  youn^  brxlies  of  the  semilunar  phase.  This  tran?;fiirnuit!on 
takeji  iilace  u»!y  after  a  numhier  of  felirile  parfvxysins ;  tliat  is  to  ^y, 
only  at  tor  die  pirasite  has  repeatedly  [uissed  tli  rough  its  regular  j^poru- 
lating  cycle  ot  develojmient. 

The  young  b<xlies  of  the  erescentic  group  m*eupy  perhaps  ime-quarter 
of  the  red  eorpuscde.  Their  shajK*  is  rounds  *>val,  or  fusiforni.  They 
present  a  charaet eristic  homogeneous,  refractive  apiK?aranet%  being  moi-c 
refractive  than  the  presegn^enting  bodies  with  central  bhx*ks  of  pigment. 
They  contain  dark  pigment,  usually  in  the  shai^e  of  tine  rmls,  sometimes 
ecUlected  in  a  nxvL^s^  but  oftener  irregularly  distributed.  lu  the  fusifi>rm 
ImhIics  the  pigment  is  nften  ammgetl  along  the  hingitudinal  axis  of  the 
spindle.  Tlie  luenuiglubin  is  fretpiently  rt^tnieted  into  a  denser  stnitura 
imtul  the  btxHes.  These  bmlies  inei*ease  in  size  without  a  corresjiond- 
ingly  hirge  iiiei'ease  in  the  auiount  of  pigment,  and,  as  will  l>e  explained 
later,  without  a  eorresjK>udiiig  incTOase  in  their  ehroniatie  or  staining 
subhtanet^ — a  point  which  distinguishes  the  rliix^ction  nf  erescentic  devel- 
opment fnaii  that  of  the  n^uhir  spornlating  development. 

It  is  some  time  after  these  young  st^milunar  bcxlies  liave  begun  to 
fumi  in  the  bone  marrow  and  spleen  Ix^fure  the  adult  ereseents  apjM^ar 
in  the  circulating  blcwxl.  These  completely  developetl  typind  ereseeutK 
are  on  the  average  8-10  *t  long,  and  in  the  middle  2-3  it  bniad 
(IMate  IL  Figs.  ;J1,  ;i2,  33).*  They  iU  not  often  exceed  in  length  one 
anil  a  quarter  or  one  and  a  half  times  the  diameter  of  a  red  eorpus(de. 
They  present  a  ehanicteristic,  homogeneous,  refractive  appeanuu'e.  An 
♦inter  donblen'on toured  bonier  nan  sometimes  be  seen,  esi^eeially  after 
ti\*atment  with  certain  reagents,  and  this  is  interpreted  by  Ijiiveran, 
MannalH*rg,  and  uiany  authors  as  evidence  of  a  distinct  enveloping 
mendmiue;  but  the  weight  of  evidence  is  f>|»pised  to  the  view  that  the 
<'re!Mvnts,  any  moin:^  than  any  other  furm  of  the  malarial  parasite,  |m»ss(^ss 
a  membnine  other  than  that  which  |x^rtains  ti^  tlie  enveloping  red  cor- 
puscle. The  outer  refractive  mai-giii  id*  tlie  ert\<ceuts,  as  jM»iuted  out  by 
AiitoUiiei  and  Angelini — who  interpret  it  asa  euticiilar  envelope  derived 
fmm  the  re^l  blmKl-<*orpuscle — may  Ik*  slightly  colored  by  hicmoghibin, 
and  it  may  show  evidence  of  this  pr€»sence  of  1)I(kh1  coloring  iuutt*'r  by 
the  staining  with  et>siii.  On  the  typicral  creseent*d»a[MHl  forms  a  tine 
line  can  often  l>e  seen  st retelling  like  a  Ikav  across  the  cojicavity,  its 
altnchmctir  at  i*ach  end  l>eing  within  the  extremities  of  the  horns.  This 
litM*  is  derivin]  from  the  red  liloml-corpuside  wiilnn  which  the  cn»scent 
biii*  devehqKHl,  ancl  rej)n*sents  the  outer  contour  of  the  f>artly  or  com- 
pletely dc*eoh»rizcd  corpuscle.  This  contour  of  the  corpuscle  can  some- 
tiim"^  Ik*  detecte<l  also  on  the  eonvexity  of  the  crescent,  and  fwirts  of  the 
ciiqiuscle  still  contaiuii»g  htemoglt»l>in  may  (X'c^sionally  be  ^'vx\  on  the 
margin  of  the  creseeni,  or  the  whole  crescent  may  be  surrounded  with 
hemog^lolnn-contatning  corpust-ular  substance  (Plate  IL  Fig.  *2l*).  Sim- 
''-—  -■  ^'nces  of  the  partly  or  completely  decr>lorized  enveloping  blooil- 
tiin  frecjucntiv  be  seen  on  the  margin  of  the  round  and  oval 
U-bv^  ^  Plate  1 1.  Figs.  34,  35,  30,  3>t,  30). 

IVmIi**^  of  the  (rrf*sc^ntie  gn>up  are  always  pigmented.  The  pigment 
in  verj*  thirk  in  color,  often  black,  ami  tuostly  in  tine  riKls.  In  the  typ- 
{,*..?  .  n.^^fv»nt^  the  pigment,  which  is  witliout  movement  and  in  tine  rotb 
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and  grain.s,  is  usually  collected  in  the  middle,  sometiraes  in  a  sing^lc  clump 
ur  ill  t\v<j  cluinps,  often  in  a  c(*ruual  shape.  ManmilxTf^  emphasizes  the 
frequency  with  which  the  pigment  is  arranged  in  two  adjat'cnt  clumps 
near  the  centre,  prenentin^  a  ti^ai-e-of-H  j^ljajM?.  In  the  ininiatiire  cres- 
cents the  pigment  is  often  seattered,  or  is  arraofred  lonptudiually,  as  it 
often  is  in  the  fusiform  IukJics.  The  amount  of  jji^meut  varies;  it  is 
often  e*ou.--iderahlc.  In  eertain  pcrnieious  fevers  Vi^iui^  erescents  witli 
scattered  pigment  maybe  aliundaut  in  the  hlt»(Hl.  In  the  ova!  and  roiuul 
btKlies  the  pigment  is  usually  <*oncentnited  in  the  eenti\%  often  in  the  form 
of  a  circle,  but  it  nuiy  be  distributed  througluait  the  body.  Ovoid,  round, 
and  fusiform  bodies  may  be  clianfj^ed  iuto  typical  crcBccnts,  and,  on  the 
nther  luuid,  crescents  may  change  into  fusiform,  oval,  and  muml  lnKhes, 
llie  apjiearduce  of  a  fusiform  or  ovi^id  b<Mly  may  be  pres<*uted  when  a 
t^rescent   is  seen  from   the  eon  vex   sid*', 

Fn*m  tlie  round  bmlies  Hagellate  foruis  may  dcveloj)  in  the  luauncr 
alrciuly  described  (Plate  II,  Figs,  42,  4.1,  44),  Tlie  flestivo-antumiial 
flagelhitc  l)odics  develop  only  froni  roiuid  licMlies  f)f  tlie  crcscenti(*  group. 
Tljcy  iitv  smaller  than  the  tertiau  flagt4lates,  resenibliug  rnthcr  the 
<piartau.  The  prot.*ess  of  transfbnnatiou  of  cn's<'entic  bodies  into  oval 
and  round  fonus,  ami  tlie  develojuuent  of  ttagella  fnnn  tlie  latter,  can 
sornetimes  Ix*  observed  in  studyiug  the  fresh  blood  uiieroseopieally, 
Couucihnan  rmee  observed  a  rapid  iindulatory  movement  of  a  btxly 
prf'H'Utiug  the  gene  ml  ajvpearauce  of  a  crt'seeut. 

Crescents  auil  tlie  other  lnwlit^s  belouging  to  the  same  phase  not  infiv- 
cjuently  hci'riuie  vfi(*uolnted  or  coutaiu  m*  throw  i>if  frnui  tht*  margin  little 
hyaline  balls  ( |>si"U<hHgemmation),  or  disintegrate  <u*  ]U'eseut  *ithcr 
dcgeuenaive  changes  (Plate  IL  Figs.  34,  41,  4(1),  Danilewsky  lia?i 
ob8€»rved  crescents  of  unusually  large  size,  as  much  as  20-22  /i  long  aud 
4— ti  fi  brojid* 

The  biological  Hignifieanee  of  the  ci'escents  is  unknown.  These 
bfMlics  thy  nnt  belong  to  the  regular  sjiondatiiig  cyele  of  development 
of  the  jiamsite,  and  there  is  no  positive  proof  of  their  ca{>acity  for 
further  dev(*lo[nncnt. 

Dr.  Thayer  in  a  personal  cotnmunit^ati(»n  to  tht^  writer  reports  a 
valuable  experiment  made  by  himself  whieh  demonstrates  the  iueapacity 
of  cn^sccnts  when  inoinilated  into  tlic  l>hnMl  of  lieallhy  indi\'iduals  to 
devehip  tw  to  cause  any  symptoms.  The  IiIihkI  was  taken  from  a  jKitient 
whr>  had  had  acute  a\^tiv«Hautuiunal  fever,  wliii'li  was  arrested  by 
administration  of  i|uinine.  Crescents  |>ersisted  in  the  bh>fxl.  For  seven 
days  the  bloml  was  examincHl  without  tindiug  hyaline  btwlies  or  any  form 
of  the  malarial  pamsite  other  than  cn^seents.  Seven  days  after  tlie 
dis;i[*|M>nnuice  of  the  Iiyaline  bodies  a  liypiKlermic  syringcful  *jf  bhw^l 
containing  crescents  in  ermsidcrahlc  number  was  withdrawn  irum  the 
median  hitsilie  vein  of  the  jKitieut  and  innTu^diatety  iujeeted  into  the 
corresponding  vein  of  a  licalthy  man.  Ntt  elevation  of  temperature  or 
other  symptoms  followed  the  injeetion,  nc»r  did  crestxnitsor  any  parasitic 
forms  make  their  appM^aninee  in  the  bltMKl,  which  was  exnmined  daily  for 
two  weeks  aud  at  intcrvjils  forever  a  month.  In  tiie  inoenlation  ex|>eri- 
ments  of  (iuitldi  and  .VntolisiM  and  fathers  in  which  it  is  stated  that  the 
bh>od  contained  only  crescents  and  infeetion  with  the  Hiernatoz<K"m  fiit- 
ci|Mirum  folhiwed  in  the  incKnilatcd  individual,  it  is  probable  that  hyaline 
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bodies  were  present  in  the  blood  used  for  the  inoculation  in  such  small 
number  that  they  escaped  detection. 

The  following  are  the  principal  views  which  have  been  advanced 
regarding  the  interpretation  of  the  crescents : 

1.  Laveran  regards  the  crescentic  bodies  as  encysted  forms  from 
which  the  flagella  develop.  There  is  no  proof  that  these  bodies  are 
encysted. 

2.  Canalis  and  Antolisei  and  Angelini  believe  that  they  have  found 
evidences  of  sporulation  in  the  crescents  and  the  ovoid  and  round  bodies 
belonging  to  the  crescentic  phase.  Grassi  and  Feletti  and  Sacharoff 
likewise  believe  that  these  bodies  may  sporulate.  Golgi  considers  them 
capable  of  reproductive  development  in  long  cycles,  and  brings  them 
into  special  relation  with  relapses  and  with  fevers  of  long  intervals. 
Most  observers  have  been  unable  to  find  genuine  sporulation  or  other 
evndences  of  reproduction  in  these  bodies. 

3.  Grassi  and  Feletti  consider  that  the  crescents  belong  to  a  separate 
species  wliich  they  call  Laverania,  and  of  which  they  represent  a  r^ular 
phase  of  development.  The  sporulating  hyaline  bodies  with  which  the 
crescents  are  usually  associated  constitute,  according  to  these  writers, 
different  species.  This  view  is  not  generally  accepted,  and  is  opposed 
to  the  observed  facts. 

4.  Mannaberg  regards  the  crescents  as  encysted  syzygies  formed  by 
conjugation  of  two  sestivo-autumnal  parasites  and  capable  of  reproduc- 
tion by  segmentation.  His  view  is  unconfirmed  by  any  other  observer, 
and  is  improbable.  It  fails  to  explain  the  ovoid  and  round  bodies  which 
belong  to  the  same  phase  of  development,  and  it  cannot  be  reconciled 
with  the  appearances  noted  in  the  steps  of  development  of  the  cres- 
cents, as  has  been  shown  by  Bastianelli  and  Bignami. 

5.  Councilman  suggests  that  the  crescents  may  be  of  the  nature  of 
sp>res.  Several  authors  have  called  attention  to  a  resemblance  between 
these  bodies  and  the  falciform  spores  of  coccidia,  but  there  are  such 
essential  differences  between  the  two  that  the  apparent  resemblance  is 
only  of  the  most  superficial  character. 

6.  Bastianelli  ana  Bignami  have  described  the  crescents  as  de\'iate 
ami  sterile  forms.  This  has  been  interpreted  to  mean  that  they  regard 
the  crescents  as  degenerative  forms — a  view  held  by  Kruse  and  some 
others — ^l)ut  in  their  latest  publication  *  they  suggest  that  these  bodies 
an»  a  nidimentary  phase  of  a  second  developmental  cycle  which  cannot 
be  completed  within  the  human  body,  but  requires  for  its  continuation 
some  new  environment  in  the  outer  world.  They  call  attention  to  the 
oocurrence  of  two  cycles  of  development  in  several  unicellular  parasites, 
especially  the  c(Kx;idia,  which,  after  passing  through  several  generations 
in  their  onlinary  parasitic  life,  enter  upon  forms  belonging  to  a  second 
cvcle.  The  forms  of  this  second  cycle  remain  sterile,  degenerate,  and 
die,  unless  the  parasite  can  escape  from  its  host  and  find  its  appropriate 
new  conditions  of  life.  Manson  independently  also  has  advanctnl  the 
hypothesis  that  the  crescents  are  intended  for  the  continuance  of  the 
life  of  the  species  in  the  external  world.  It  has  already  lx»en  nientioncnl 
that  a  similar  view  has  been  suggested  also  regarding  the  significanc^e 

*  Bantianelli  and  Bignami:  '*Studi  nulla  Infezione  Malarica,''  BuUettino  delta  R. 
Aetademia  Mediea  di  RomOy  Anno  XX.,  189H-94. 
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of  the  flagellate  bwlie^,  and  that  Maiisoii  believes  that  the  mosqmto 
may  serve  jls  the  ho^t  fi>r  this  .seccmd  cycle  of  development. 


Ptffhhentiai.  Diagnosis  of  thk  Varieties  of  the  Malarial 

Takasite. 

All  inexjierienced  ob8erver  may  possibly  mistake  for  the  iinpigmented 
intraecir|>useular  hyaline  formn  of  th**  nniliirial  parasite  the  vacuoles 
whic'h  Hceasitinally  iire  pi\*sent  within  n-d  blucHl-eorpuseles  or  the  clear 
H|xit.s  wliieh  nuiy  result  from  certain  <leformities  in  the  sha^K*  of  the 
e(>rpu.seles.  These  vaeimles  ami  clear  spots  may  be  distinguished  in  the 
fresh  s|x'eimen  by  their  sharp  outlinesj  the  absence  of  amcehoid  changes 
«*f  sliape,  and  a  ditference  in  refnietion  ot*ten  snggestive  of  an  empty 
siKiee  or  hole,  arid  which  can  be  dcst^-ribed  less  rea<lily  than  it  can  Ix* 
appreciated  by  actual  observation.  The  absence  of  definite  staining 
readily  distinguishes  these  vacuoles  from  the  hyaline  bodies  of  the  pani- 
site  in  stained  s|>ecimens. 

There  are  occasionally  seen  in  rtxl  eorpnseles  in  stained  specimens  of 
the  bhiod,  es]H'eially  in  aua^nuc  conditions^  small  stained  dots  which  do 
not  bi^iir  much  rcseinblauee  to  forms  of  the  nmlanat  (Kirasite,  but  wliieh 
should  lie  known  t(»  the  oliscrvcr  in  order  to  avoid  the  possibility  of 
mismke.  They  htv  believed  by  some  to  be  the  result  of  degenemtive 
changes  in  the  eorpus^des^  and  by  others  to  be  ri'mnants  of  nnelear 
ciiroinatin  dt^riveil  from  the  ongiually  nucleated  condition  of  the  rt^d 
corpuscle, 

Bltjod-plates  can  be  mistaken  only  tVir  free  spores  or  ver^^  small 
extnieorpuscular  hyaline  IxKlies,  In  gcuemi  no  attention  should  be 
juiid  as  regiirtls  diagnosis  to  bodies  free  in  the  plasma  which  resemble 
bl(MKl-plates,  In  fn^sli  spt^imens  it  is  practically  ini|Missil>le  to  diagnose 
free  sponi's  with  any  ct-rtainty.  Chimps  of  l)hi*»d-plutcs  have  been  mis- 
taken for  spiirnlatiug  ImmIics,  but  they  can  be  readily  dislinguishtHl  from 
the  latter  hy  (lie  absentee  of  pigment. 

For  the  sake  of  et^nvenicnee  the  prineipad  ehanieters  wlneh  enable 
us  to  distinguish  each  of  the  three  varieties  of  the  malarial  parasite, 
and  which  have  alR'ady  been  ileseriixnl  in  detail,  will  here  \w  summarized. 
I*\ir  nuKlitications  and  anipUHcation  of  these  general  statements  the 
ivader  must   consult   the   detailed   descriptions  already  given, 

L  Dl  RATION  OF  the  CyCLEOF  DEVELOPMENT. — In  the  ipirtrtan 
panrsite,  seventy-two  hours ;  in  the  tertian,  fortVHi'ight  hours ;  in  the 
a'stlVl^-antumual,  irregular,  varying  from  twenty-four  hours  to  forty- 
eight  hours, 

2.  AMtEuoiD  Hyaline  Bobies.— In  their  earliest  stages  often  indis- 
tingnishabh^  fn im  each  other,  liftter,  th*»se  of  the  (juartan  mnisite, 
sharply  mitlinetl,  somewhat  nd met iv£%  sluggishly  amo^Hjid,  with  devclop- 
njent  of  dark  brown  or  black,  relatively  coarse  pigment  gmnnlcs,  which 
have  but  little  motion.  Amceboid  movements  cease  in  a  relatively  early 
stage  of  development  of  the  pigmented  hvaline  body* 

Th»«st*  of  the  tertian  }i«irasite,  pale  and  indistinct,  actively  araa»boi<l, 
with  deveh>pment  of  reddish -brown,  actively  motile,  relatively  fine  pig^ 
ment  granules,  which  tend  to  accumulate  in  the  bnllx»us  swellings  at 
the  extremities  of  the  delicate  branching  pseudopodia,     Amcpljoid 


mcpljoid  move- 
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mentf    continue   in   late    stages   of   development   of   the    pigmented 

Thoe?e  of  the  sestivo-autumnal  parasite,  small,  somewhat  refractive, 
Id  ivpo8?e  ring-shaped,  actively  am(Bl>oid,  with  development  of  a  few 
vtry  fine  dark  readish-brown  or  black,  only  slightly  motile,  pigment 
^Qules,  or  sometimes  without  pigment  throughout  all  phases  of  the 
T^inilating  cycle  of  development. 

3.  Fv-lly'  Developed  Hyaline  Bodies. — Those  of  the  quartan 
parasite  are  somewhat  smaller  in  size  than  the  normal  red  blood-corpuscle, 
and  are  osually  surrounded  by  a  border  of  the  colored  refractive  sub- 
«tanee  of  the  enveloping  red  blood-c^orpuscle. 

Thoese  of  the  tertian  parasite  attain  the  full  size  of  a  normal  red 
Uood-oirpuscle  and  lie  in  swollen  decolorized  red  blood-corpuscles. 
Swollen,  extraeoq)uscular,  transpirent  bodies  with  dancing  pigment 
granules  are  common. 

Thos^  of  the  aestivo-autumnal  parasite  do  not  generally  excetHl  one- 
quarter  to  one-third  the  size  of  the  red  blood-corpuscle.  The  enveloping 
a*rpa*cle  is  often  shrunken  and  brassy.  They  contain  much  less  pig- 
ment than  the  quartan  and  tertian  forms,  and  sometimes  none  at  all. 

4.  Presegmentino  Bodies. — In  the  process  of  collection  of  the  pig- 
ment into  a  mass  or  block  in  the  centn»  or  excentrically  the  pigment 
granules  often  assume  a  more  regular  stellate  arrangement  in  the  quartan 
than  in  the  tertian  forms.  The  diiferential  i)oints  l)etween  the  three 
varieticfs  in  this  stage  relate  to  the  same  differences  in  size,  in  the  amount 
of  pigment,  ami  in  the  condition  of  the  infected  corpusctle  as  have  been 
mentioned  under  the  pn*ceding  heading.  The  presence  in  the  blood  of 
qoartan  and  tertian  presegmenting  bodies  is  associated  with  that  of 
•sponilating  forms,  whereas  with  the  sestivo-autumnal  presegmenting 
biidies  spjnilating  forms  are  almost  alwavs  missed  in  the  circulating 
bh««l. 

5.  S!><»RT-LATiy<;  Bodies. — Those  of  the  quartan  jxirasite  in  ecjual 
|in»p«inion  in  the  jK'riphoral  and  the  splenic  IjIcmkI.  They  are  some- 
what ••mailer  than  the  red  corpuscles,  and  pres<^nt  typic^al  rosette  forms 
vrith  a  <li\Tsi<»n  into  .six  to  twelve  ovoid  or  pyrifnrni  segments,  each 
•^-^lent  l>ec«»ining  an  oval  or  roun<l  sj)ore  containing  a  bright  nucleiform 
dor. 

Th«M'  of  the  tf^rtian  |>arasite  are  more  numerous  in  the  splenic  than 
in  Th<-  |>eripheral  MimkI.  They  an*  as  large  as  the  n*<l  blcKKl-<*orpusele, 
ami  pn.-!!ent  less  rejrularity  in  sc^^rnicntation  than  the  (juartan  juirasit**. 
They  ?^-trment  usually  into  from  fourteen  to  twenty  s]W)res,  which  are  a 
little  smaller  and  with  less  distinct  nncleilonn  dot  tlian  thos<'  of  the 
quartan  «>ryr.ini-in. 

Th<r-rf'  of  the  ie*tivo-autiminal  jumi'^ito  an*  found  only  nu^st  exrep- 
tionally  in  th^  cin-ulatinjr  bl«H»<l  in  onlinarv  ca-^^s.  They  an*  abundant 
in  «^rtain  int^Tual  itnTans,  indudintr.  as  a  rule,  the  spleen.  Tli<*v  do  not 
iT^^nf-rally  exr*NHJ  «inr-third  to  one-half  the  size  of  the  n^l  })loo<l-eor- 
pu-^-l'-.  They  >*-^nient  irrejrularly,  the  number  o}*  .««pores  lH*in;r  >onie- 
Tira<-  six  x^i  ten,  ><»metime^  ten  to  twenty  or  even  nion*.  The  ^pore^  an? 
smaller  than  th«»-^'  of  the  quartan  and  the  tertian  |»ani>ite-.  The  ^ta<r«* 
fif  -fK»rulation  i-  a   proIon^<'<l  one. 

6.  BeH  A  VU  »K  « »F  TH  E  I N  FE<  TKI »  (  '<  )FM*TM  LES. — These  i  A'WU  beeoUie 
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o£  i\w  Hagellate  btxlies^  ami  that   Manse )ii  bi^'lieves  that  the  mosquito 
may  i^rve  a^  the  host  for  this  set'oml  cycle  of  development. 


1>IFFKRENTIAL    DIAGNOSIS    OF    THE    VaEIETIE8    OP   THE   MaLARIAL 

Parasite* 

An  inexj)erienct*d  observer  may  no8»ibly  mistake  for  the  luipijarmented 
ietraeorpnsenhir  liyaline  formic  oi  the  makriiil  parasite  tlit*  vacuoles 
which  iH-easioiially  are  present  within  red  bhnHlHr'urpnseles  or  the  clear 
gp4jtrt  wliieli  rnay  iT?^nh  from  certain  del'Mrniities  in  tlie  slia|>e  of  the 
corpuscles.  Tliese  vacimles  and  ch'ar  sjKits  may  be  distinguishcfl  in  the 
fresh  s|M^cimen  hy  their  sharp  o«itlines,  tlie  absence  of  anKelxml  ehang^en 
of  shajK*,  and  a  diiiert^nec  in  refi'aetion  often  8U|tjgestive  of  an  empty 
spiee  <;ir  hole,  and  whicli  ciin  be  deseribed  less  readily  than  it  can  lie 
ap{»ixTiatc<l  l>y  actual  obscrvatiem,  Tlie  absence  of  definite  stainin>«: 
readily  distin^uislies  these  vacuoles  fnmi  the  hyaline  hcMlies  of  the  para- 
site in  staincil  sjR'cimens, 

Then-  are  oc(*asional!y  seen  in  red  corpuscles  in  stained  s[KH*imeus  of 
the  bkxMJ,  especially  iti  auiemic  conditions,  small  stained  dots  which  do 
not  btmr  mncli  resernblaui'c  to  forms  of  the  malarial  |Kirasite,  bnt  which 
should  be  known  to  the  observer  in  order  to  avoid  the  possibility  of 
mistake.  They  arc^  believed  by  some  to  be  tlie  result  of  degenerative 
chang^es  in  the  eorjaiseles,  and  by  others  U*  be  remnants  (»f  nu<'h.'ar 
cliromatin  derived  from  the  originally  nneleatetl  condition  of  the  red 
eorjuisele. 

Blotnl-plates  can  Ix^  mistaken  only  for  free  spores  or  very  small 
extraeorpuscniar  hyaline  bodies.  In  ^enend  no  attention  hihoidd  he 
piid  as  regards  diagnosis  tu  Imdics  free  in  the  plasma  wliich  n'sendde 
IjlcKKl-plates.  Tn  fresh  spee*imens  it  is  practically  imjwissible  to  diagnose 
free  s|jores  witli  any  certainty.  Clumps  of  blood-plates  have  been  mis- 
taken for  sporulating  Ixwlies,  hut  they  tmn  t)e  readily  diritinguished  from 
the  latter  by  the  absence  of  pigment. 

For  the  sjike  of  eonvenience  the  princiiml  characters  whieli  enable 
us  U*  distinguish  each  of  the  three  varieties  of  the  malaria!  parasite, 
and  whicli  liave  already  been  (les*'ribed  in  ilctail,  will  Ihtc  be  summarized. 
For  nmdiheations  and  amplificati*»n  of  these  genend  statements  the 
reader  must  consult  the   detaile<l   des<*ri|Jtions  already  given. 

1.  Dr RATION  OF  THE  Cycle  of  1>bvei.op^jent. — In  the  (piartaii 
parasite,  seventy-two  liours  ;  in  the  tertiati,  forty-eiglit  houi^  ;  in  the 
lestivo-antumnal,  irregular,  varying  from  twenty-four  hnurs  to  forty- 
eight  hours. 

2,  Amci:boid  Hyaline  Bodies. — In  their  earliest  stages  often  i ndis- 
tingnislud)le  from  each  other.  Later,  those  of  the  quartan  pjirasite, 
gharidy  otitlined,  somewhat  refractive,  sluggishly  amreboid,  with  developi- 
ment  <»f  dark  brown  or  black,  rehitively  coarse  pigment  gramdes,  wliich 
have  bnt  little  motion.  Amoeboid  movements  cease  in  a  relatively  early 
stage  (>f  <levelopment  of  the  jiigmetited  hyaline  tHxly, 

ThoM'  of  tht*  t(Ttian  jKirasite,  pale  and  indistinct,  at^tively  anuebriid, 
with  d(*vch»pment  uf  reddish-brown,  actively  motile,  n'latively  fine  |ag- 
ment  gninules,  which  tend  U^  acenmidate  in  the  bulbous  swellings  at 
the  extremities  of  the  deliciite  branching  psendoprxlia.     Amceboid  move- 
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ments    coomme  in  late    stages  of   development  of   the    pigmented 

Thoee  of  the  sstivo-autumnal  parasite,  small,  somewhat  refractive, 
in  repose  riittr-shaped,  actively  amoeboid,  with  development  of  a  few 
vety  fine  dare  leddish-broMm  or  black,  only  slightly  motile,  pigment 
granales,  or  sometimes  without  pigment  throughout  all  phases  of  the 
spomlatii^  cycle  of  development. 

3-  Fn-LY  Detveloped  Hyaline  Bodies. — ^Those  of  the  quartan 
pankate  are  somewhat  smaller  in  size  than  the  normal  red  blood-corpuscle, 
and  are  osually  surrounded  by  a  border  of  the  colored  refractive  sub- 
stance of  the  enveloping  red  blood-corpuscle. 

Those  of  the  tertian  parasite  attain  the  full  size  of  a  normal  red 
blood-o>rpuscle  and  lie  in  swollen  decolorized  red  blood-corpuscles. 
Swollen,  extnicorpuscular,  transparent  bodies  with  dancing  pigment 
granules  are  common. 

Thoise  of  the  sestivo-autumnal  parasite  do  not  generally  exceeil  one- 
quarter  to  one-third  the  size  of  the  red  blood-corpuscle.  The  enveloping 
corpuscle  is  often  shrunken  and  brassy.  They  contain  much  less  pig- 
ment than  the  quartan  and  tertian  forms,  and  sometimes  none  at  all. 

4.  Presegmentinq  Bodies. — In  the  process  of  collection  of  the  pig- 
ment into  a  mass  or  block  in  the  centre  or  excentrically  the  pigment 
granules  often  assume  a  more  regular  stellate  arrangement  in  the  quartan 
than  in  the  tertian  forms.  The  differential  points  between  the  three 
A-arieties  in  this  stage  relate  to  the  same  differences  in  size,  in  the  amount 
of  pigment,  and  in  the  condition  of  the  infected  corpuscle  as  have  been 
mentioned  under  the  preceding  heading.  The  presence  in  the  blood  of 
quartan  and  tertian  pres^menting  bodies  is  associated  with  that  of 
sporulating  forms,  whereas  with  the  sestivo-autumnal  presegmenting 
iKxlies  sporulating  forms  are  almost  always  missed  in  the  circulating 
blood. 

5.  SpoRrLATiXG  Bodies. — Those  of  the  quartan  parasite  in  equal 
pn»portion  in  the  peripheral  and  the  splenic  blood.  They  are  some- 
what smaller  than  the  red  corpuscles,  and  present  typical  rosette  forms 
with  a  division  into  six  to  twelve  ovoid  or  pyriforni  segments,  each 
segment  becoming  an  oval  or  round  spore  containing  a  bright  nucleifomi 
dot. 

Those  of  the  tertian  parasite  are  more  numerous  in  the  splenic  than 
in  the  i)eriphenil  blood.  They  are  as  large  as  the  red  blo(Ki-corpusole, 
and  present  less  regularity  in  segmentation  than  the  quartan  j>anisite. 
They  segment  usually  into  from  fourteen  to  twenty  spores,  which  are  a 
little  smaller  and  with  less  distinct  nucleifomi  dot  than  those  of  the 
quartan  organism. 

Those  of  the  testivo-autumnal  parasite  are  found  only  most  excejv 
tionally  in  the  circulating  hhxxl  in  ordinary  eases.  They  are  abundant 
in  certain  internal  organs,  including,  as  a  rule,  the  s])leen.  They  do  not 
generally  exceed  one-third  to  one-half  the  size  of  the  red  blood-cor- 
puscle. They  segment  irregularly,  the  number  of  spores  being  some- 
times six  to  ten,  sometimes  ten  to  twenty  or  even  more.  The  spores  are 
smaller  than  those  of  the  quartan  and  the  tertian  jxarasites.  The  stage 
of  sporulation  is  a  prolonged  one. 

6.  Behavior  of  the  Infected  Corpuscles. — These  often  become 
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souunvlmt  shrunken  and  dee|Ter  in  culor  in  the  quartan  infections; 
swullcn  iintl  liewtlorizcd  in  the  tertian  ;  and  slirunkon  antl  brassy,  8ome- 
tinie.s  witli  rt^traetiiin  tvf  hienif>globin  fVoiii  the  outer  jmrt  of  the  cor- 
pust*k%  in  the  ii*,stivo-antiminaL 

7,  Crkscentic  Bodies. — Creseents  and  bcxlies  of  the  erescentic 
phase  a|)}Mnir  only  in  infeetinns  with  the  festivf>-antnninal  jKirasite. 

8.  PiuMENTKii  LEUCfKVTKs, — Must  abundant  dnrinjLi;  and  shortly 
aftt-r  the  ]iaruxysni,  they  usnally  di.sunpcar  during  the  |)eni>d  of  aiiyrexiu 
in  (|iiartan  and  tertian  intectiuns,  unerean  it  is  not  uncommon  to  find 
theui  in  all  [lerimU  of  sestivo-atitumnal  infections. 


The  Intimate  Stbuctur®  of  thb  Malarial  Pabasitb, 

The  first  sy^tteniatic  study  of  tlie  finer  structnre  of  the  malarial 
pa  nisi  te  was  niaile  by  Celli  and  (inarnieri  (1888-89),  Tliis  wan 
foUowed  l)y  similar  investijj^ations  by  (irassi  and  Fek^tti,  Romanowsky, 
Saeharoff,  Mannaberj^,  Autolisei,  and  BastiaueUi  ami  Bi^nami,  The 
emidl  size  and  tlie  fiut  slightly  differentiated  ap|ieanince  uf  most  forms 
of  tlie  piinisite,  and  the  diffieulty  of  nbtaining  elear  ditlerential  stain- 
ings,  «*bseui*e  the    insight  into  their  intimate  struetim_\ 

Little  detail  of  Htruetui-e  eau  be  made  mit  in  unstained  s|Mrimeus, 
Tlie  substance  of  the  |>arasite  ivrer^ents  in  geiiend  a  homogeiie<His,  color- 
less, hyaline  ap|iearanee.  In  the  anifcboid  hyaline  IxMbes  of  the  ^jnartan 
and  tertian  parasites,  partieuhirly  in  the  larger  tVirms,  an  an^a  of 
variaide  size  in  the  eeutre,  or  more  freijneutly  exeentrieally  ])laeetl,  may 
sometimes  be  ditferentiated  l*y  it.^  elear,  pale  a|ipeaniuee  from  the  more 
ivfnjctive  outer  zone*  This  area  eorres|K>uds  tf)  the  unstained  structure 
intt*r|in*ted  by  many  observers  as  the  nucleus  in  stained  specimens. 
Occasionatly  two  or  more  8uch  clear  s|mce8  can  be  seen.  Sometimes 
in  the  larger  amoeboid  and  the  mature  forms  a  finely  gniuular  apjiear- 
auce  of  the  i^rotuplasm  can  be  detcetcil.  It  is  partieidarly  eharaetcrtS' 
tic  of  the  iestivo-autumnat  pa ni site  that  the  young  intnu  or|>uscidar 
hyaline  bmlies  show;  wlien  at  rest,  a  clear  sjKiee  surrminded  by  a  ring 
of  protoplasm,  usually  thin  and  delicate  on  one  side  and  thicker  on  the 
other.  This  clear  s|N»ce  a]*pear8  unstained  on  stained  siKH'imens.  The 
niatuit^  forms  in  wliieh  tlie  pigment  lias  collecti'd  intf»  one  or  no»re 
clumps  ap[M*ar  unifnrm  in  struct ui-e  in  fresh  s|MM*imens,  or  may  jn'rhaps 
jH'c^ent  a  slightly  granular  a]v|Hvaninee.  Within  the  s|kuvs,  cspceraily 
distinctly  In  those  of  the  quartan  |»iirasitc,  a  bright  Ixwiy  eau  often  be 
distinguished,  which   n^prcsents  tlie  nucleus  or  a  nucleiform  material. 

The  methixls  for  staining  the  paradt^s  will  be  des-ribed  under 
Dhtt/ttoMiM,  ^ni^v  It^^.  These  mcthiKls  are  useful,  not  only  lor  the  study 
of  the  tiner  struetur(%  but  also  for  the  ready  detectitm  c»t"  tiie  unptg- 
uiented  young  hyaline  foniis,  particularly  of  the  a^<ti\o-autuunlal 
jKinisitcs^  which  may,  without  very  <'arefid  observatii>n,  (*sea]H'  recogni- 
tion on  fresh  specimens,  whereas  the  prt^senoe  of  pigmi^nt  at  once 
attracts  attention  in  the  fresh  sjKH*imens  to  the  other  parasitic  forms. 

On  suitably  stained  si>ecimens  the  intnicorpnscular  young  hyaline 
hollies  show  a  stained  outer  jwirt,  an  unstaineib  usuidly  cxiM-iitrically 
placed,  internal  part,  and  nne  or  im)re  deeply  stained  round  i»r  elon- 
gated particles  situated^  as  a   rule,  near  the  bonier  of  the  stained  and 
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unstained  parts.  The  constant  unstained  part  is  not  to  be  confounded 
with  vacuoles  which  may  occasionally  be  present.  There  have  been 
various  interpretations  of  the  structures  thus  differentiated.  Celli  and 
Guarnieri  designated  the  stained  part  as  ectoplasm  and  the  unstained 
part  as  endoplasm.  The  deeply  staining  particles  they  interpreted  as 
the  b^inning  differentiation  of  a  nucleus,  which  they  thought  they 
could  recognize  in  larger  forms  as  a  definite,  stained  or  pale  body  with- 
in the  endoplasm.  Grassi  and  Feletti  do  not  recc^nize  a  division  of 
the  protoplasm  into  ectoplasm  and  endoplasm,  and  in  this  they  are 
followed  by  most  observers.  The  clear  unstained  part  they  interpret 
as  a  relatively  large,  vesicular  nucleus,  and  the  deeply  staining  particles 
as  nucleoli  from  which  may  proceed  a  delicate  reticulum  of  chromatin 
connecting  them  with  the  nuclear  membrane  which  they  assume  to 
exist.  The  rest  of  the  bladder-like  nucleus  is  filled  >vnth  clear  nuclear 
juice.  Although  not  all  of  these  details  in  the  structure  of  the  nucleus, 
such  as  the  membrane  and  the  reticulum,  have  been  observed  by  sub- 
scH]uent  investigators,  Grassi  and  Feletti's  interpretation  of  the  un- 
stained i)art  as  a  nucleus  and  of  the  deeply  staining  particle  as  a  nu- 
cleolus or  a  concentration  of  nuclear  chromatin  has  been  adopted  by 
Celli  and  Sanfelice,  Romanowsky,  Sacharoff*,  and  Mannaberg,  and  has 
been  widely  accepted. 

Biistianelli  ana  Bignami,  while  not  denying  that  this  interpretation 
U  applicable  to  the  quartan  and  tertian  amoebae,  adopt  a  different  view 
as  to  the  structure  of  the  testivo-autumnal  amoebae,  which  they  have 
studied  with  great  care.  They  differentiate  in  the  latter  an  outer 
colored,  chromatic  cytoplasm  in  the  form  of  a  stained  ring,  usually 
thicker  on  one  side,  and  an  inner  uncolored,  achromatic  cytoplasm, 
which  is  all  of  the  clear  part  enclosed  by  the  ring.  The  deeply  staining 
chnmiatic  particle  they  find  in  the  chromatic  and  not  in  the  achromatic 
cytoplasm.  Often  there  are  two  particles,  each  at  opposite  points  in  the 
ring.  This  particle  is  the  only  representative  of  nuclear  material  in 
the  parasite,  and  they  interpret  it  as  fulfilling  the  functions  of  a  nucleus. 
They  consider  that  the  rapidity  of  development  and  multiplication  of 
these  aestivo-autumnal  parasites  prevents  the  formation  of  a  definite 
nucleus  in  a  resting  stage,  such  as  is  described  for  the  quartan  and 
tertian  forms. 

Acconling  to  Grassi  and  Feletti  and  Romanowsky,  the  nucleus  and 
nucleolus  csin  be  found  in  all  stages  of  the  regular  cycle  of  development 
of  the  |)iirasite.  The  nucleus  divides  din»ctly^-or,  according  to  Roman- 
owsky, bv  kar}'okinesis — to  form  multiple  nuclei  just  before  sporula- 
ticm,  each  nucleus  then  entering  into  the  structure  of  a  s|K)re. 

The  evidence,  however,  is  in  favor  of  the  view  that  at  a  certain  stage 
of  development  the  nucleus  and  the  nucleolus  disappear  as  diflen»ntiate<l 
structures,  the  latter  to  rejipfjear  in  multiple  form  shortly  befon^  sporu- 
lation.  Mannaberg  was  the  first  to  demonstrate  this  clearly  in  his  studies 
of  the  structure  of  the  tertian  [parasite.  He  ol)s(»rved  that  as  the 
ani<elM)id  bodies  approach  their  matun*  form,  and  then  become  the  ])n»- 
s<*gmenting  bodies,  the  deeply  staining  jxirticle  (nu(»leolus)  dis{ipj)ears, 
ami  later  the  clear,  previously  unstaincnl  jwrt  (nucleus)  stains  diiTusely, 
so  that  there  is  in  this  stage  no  definite  diff*en>ntiati<m  of  structure  in  the 
INirnsite,  although  the  outer  part,  as  a  nile,  stains  more  deeply  than  the 
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CQUlni]  |wirL  Ht%  Iiowever,  s{K^aks  of  the  outer  part,  wliieli  eontains 
]ii^nu'iit  gntnnleji,  as  the  **  plasnia  part/ *  and  the  inner  part,  into  whieli 
thr  pijLj^-nieiit  dries  not  peiKtnite,  ii8  the  **  mielear  pirt/'  He  attributes 
thr  dtvjKT  and  nir^n*  ditiiised  .staining  nf  the  |>iinisite  in  this  8tage  to  the 
si»hiliiiji  of  nueh'iir  elmnuatin  intu  the  pr(>to|jlasin.  The  fii'^t  evideuee 
of  sporuliition  im  stai ni'd  sjx^Hiniens  is  iijrnishtcl  by  the  apppiininee  iff 
nunierims  snialK  deeply  staining  granules  of  ehn>niatin  in  the  jM^nphery 
of  the  jn'ot<fplastn.  These  an_^  the  forming  uueleoh,  which  iuer^ase  in 
size,  and  aronnd  eaeh  the  gonend  prrvtoplasmie  substanee,  during  the 
process  of  segnienlatifjn^  divitles,  so  tliat  eaeh  segment  or  st*ore  is  a  rell 
eonijiosed  of  a  nueleiforni^  ih^eply  staining  l>ody  .snrronnded  l»y  its  pro 
toplasmie  envehjpe.  In  the  rpiartan  and  tertian  .spfJivs  a  ehnir  unstained 
part  later  is  nsuidly  ditlVix^ntiatc^l  around  the  chromatin  grantde,  and 
the  nnelens  now  resend>les  tiiat  seen  in  the  young  auia^lioid  hyaline 
bcHlies  within   the  rhI  eorpuseh:". 

Bastianelli  and  Bignand  likewise'  tJemonstrated  the  ihsapjieaniuee  of 
tile  deeply  staining  nueleiform  \nn\y  in  the  forms  of  tlie  jestivo-antmnnid 
jiamsite  eontaining  eolleeted  pigment  ([Fres4'gmentiiig  InKlies),  and  soon 
afterward  the  appeanini-e  oJ*  ditiiise  staining  \n  the  jiri'vionhily  aehrtn 
matic  cytoplasm^  so  that  in  this  stage  no  sliarp  ditlerentiation  of  struc- 
ture can  \w  made  out  %vithin  the  jwirasite,  whirli  is  richer  in  ehromatie 
material  than  bef*nT  the  disaj^jH-'amnee  of  t!ie  nneleiforni  Ixxly,  Tlie 
^rst  sign  of  spondatii>n  is  the  formation  of  nudtipte  nueh'it*orni  eliro- 
matin  granules  in  the  |R*riphcrv  and  the  tlevelopmeut  of  s|n»res  pnx'eeds 
in  the  manner  already  deseribiM:!,  save  that  the  testivoantmnnal  sjM>res 
are  e*imjM>sed  only  of  the  dee|dy  staining  nueleifonii  bmly  inmu^diately 
snrronnded  by  eytoplasm.  The  prt^seuee  of  the  snialh  clear,  unstiuned 
part,  which  with  the  chromatin  parti(*le  is  interprct*'d  as  tlte  nnctens, 
often  seen  in  the  tertian  and  quartan  ."^jiores,  is  nirely  observed  in  the 
£esti  vrnaut  urn  na  1  si  fores. 

It  is  evident  fnmi  this  deseription  that  the  spr>res  of  the  nialarial 
parasite  possess  a  definite  structure^  a  most  imiK>rtant  feature  being  the 
]*resemH'  of  a  deeply  staining  hody  which  serves  the  f\u)etiou  of  a 
nucleus,  Tht^  recognition  of  this  stnictnre  rendcj^s  it  iMts,sihle  to  di^s- 
tinguish  from  genuine  spores  the  vari()us  psendosjMin's  wliit4i  have  Ikvii 
at  times  erroneously  interpn^ed  ns  phases  <pf  repro(hiction  td'  the  pani- 
Kite,  and  which  behmg  to  tin-  categoiy  <»f  degenenitivc  forms.  Althougli 
Antolisei  l»as  described  a  ilonlde  rimtour^  which  he  intcrjircts  as  a  mem- 
brane, aljout  the  sjMires,  this  tibservation  has  not  been  confirmed,  and 
the  s] Mires  are  to  Ik^  reganled  as  nakcil,  tluis  hehmging  to  the  class  of 
gymmispoivs*  Some  liave  olijcctcd  to  ilie  designation  of  these  segments 
as  spiifs,  liut  this  nomenclature  is  in  accordance  with  that  cnij>loye<l  by 
zooh^ists  for  similar  bodies  formed  in  a  like  manner  in  certain  other 
unicellular  organisms. 

It  is  evid(»nt  fr«*m  the  preciHling  description  that  investigators  arc  not 
wholly  agreed  as  to  wliat  structure  in  the  malarial  pirasitc  sliall  be 
calh^l  the  nucleus,  some  applying  tliis  name  to  an  unstained  part  con- 
taining the  deeply  staining  chromatin  jMirticle,  iJthers  regtmling  the 
cliroinatin  gmmde  itself  as  the  c^nly  rcpn'scntative  of  the  nuch'us. 
Them  is,  however,  general  agnHMiient  that  tins  deeply  staining  ijarticle 
or   body    is  an   ess<ential   constituent   of    the    nneleus,    and    that    the 
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presence  of  a  nucleus  or  of  a  nucleiform  body  in  the  parasite  has  been 
denKMOstrated.  This  demonstration  fulfils  the  important  biological  con- 
dition that  something  performing  the  functions  of  a  nucleus  belongs  to 
every  cell  capable  of  reproduction,  and  it  has  served  to  remove  any  lin- 
gering doubt  which  may  have  been  entertained  as  to  the  recognition  of 
cbese  bodies  as  parasitic  organisms. 

It  is  interesting  to  note  that  during  the  regular  cycle  of  develop- 
ment there  is  a  continual  increase  in  the  amount  of  staining  or  chro- 
matic substance  from  the  small  hyaline  body  to  the  sporulating  bodies, 
and  that  the  cell  becomes  multinucleated  just  before  s^mentation  occurs. 
As  the  chromatic  substance  is  to  be  regarded  as  endowed  with  especial 
functional  activity,  these  changes  are  highly  significant. 

The  mature  crescents,  as  a  rule,  stain  feebly  and  diffusely,  or  often 
only  at  the  poles,  and  j)erhaps  also  along  the  margin.  Near  the  middle 
one*  or  two  deeply  stained  granules,  often  covered  up  by  the  pigment, 
may  be  present,  but  they  are  not  constant.  Mannaberg  finds  often  a 
narrow  stained  band  in  which  are  two  or  more  deeply  stained  granules, 
stretching  across  the  middle  of  the  crescents  Bastianelli  and  Bignami  find 
tliat  the  young  developing  bodies  of  the  crescentic  phase  stain  diffusely 
anil  less  intensely  than  the  bodies  with  a  central  block  of  pigment  which 
develop  into  segmenting  forms.  Whereas  in  the  forms  of  the  parasite 
which  develop  into  sporulating  bodies  there  is  a  continual  increase  in  the 
chn>matic  substance  as  the  bodies  continue  to  develop,  in  the  develo[>- 
ment  of  the  semilunar  bodies  there  is  no  correspondingly  large  incrcjise 
of  staining  substance.  With  rare  exceptions  these  observers  found  no 
chn>matin  granules  in  these  developing  crescentic  bodies,  nor  did  they 
ever  find  in  any  body  of  this  group  those  changes  of  structure,  such 
as  the  appearance  of  several  chromatin  granules,  which  indicate  siK)ru- 
lation. 

Laveran,  Colli  and  Guarnieri,  and,  with  especial  emphasis,  Manna- 
berg, ccnisi<ler  that  the  crescents  are  enveloped  in  a  double  contoured 
nicnibraiie.  A  nuniher  of  other  observers  have  also  adopted  this  view. 
We  do  not  consider  that  any  definite  membrane,  which  can  be  regiirded 
as  a  |)art  of  the  parasite  itself,  has  been  satisfactorily  demonstrated 
around  the  crescents  or  around  any  form  of  the  malarial  |)jirasite.  A 
double  contour  can  sometimes,  but  not  regularly,  be  i^Oi}\\  in  the  jx'riph- 
erv  of  the  cres(»ents,  but  this  alone  cannot  be  considered  as  ])roof  of  the 
existence  of  a  membrane.  The  manner  in  which  little  hyaline  ])iec(»s 
(psiMi(lo-geinnuition)  can  sometimes  be  seen  to  form  at  the  margin  of  the 
crescentic  bodies  speaks  against  the  presence  of  an  actual  membrane*. 

The  Malarial  Picjment. 

The  (juestion  as  to  the  origin  of  the  malarial  pigment,  which  was  so 
long  discussed  without  conclusive  result  before  the  disc()very  of  the 
malarial  jKirasite,  has  be(»n  definitely  settled  by  this  discovery.  The 
pigment  is  formed  by  the  ])arasite  out  of  the  haemoglobin  of  the  blocnl- 
corpus<*les  by  what  may  be  regarded  as  a  process  of  digestion.  Th(» 
]>igment  fM'curs  in  the  form  of  little  granules,  which  may  be  fine  or 
cojirs<',  and  of  distinct  rods  and  spicules,  which  may  be  as  much  as  1  ft 
long.      Such    rods    often    pres(»nt  a   certain   sujK'rficial   resemblance  to 
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deeply  staiiunl  IwieillL    Ttie  pipiient  iiuiy  i»eeii.r  in  the  form  of  extreniely 
line  dtist-like   imrtieles  not  ea.sy  iv  fletect.     It  niav  be  fused   into  l>laek 
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blocks.  The  cH>lor  vai 
brown  tr*  Ijlaek.  Lavenin  sjieiiks  ni'  Jin*-red  and  even  light-blue  |>ig- 
nient^  and  llosenliaeh  <il>ser\'i'il  a  greenish  hue  of  the  pigment.  The 
malarial  pigment  is  snuiewhat  lousely  ranked  by  piithoh)gist.s  amon^  the 
nK^Lmin  pigments.  Tln^  ihflereuees  in  tlie  eharacters  of  the  pigm**nt 
beh*ngiii)i:  to  tlie  cUHert^nt  varietie.s  of  the  malarial  ^Mlra!^ite  have  already 
bet^n  suftieiently  tlejserihetb  The  deposiition  of  the  pigment  in  the  vaHnns 
organs  will  i>e  deseriiH'd  nmler  the  i^afhiJoglvd!  Atiaitimi^, 

Since  the  examinations  ^>f  malarial  pigment  hy  Meckel  anti  I>y  Frerielis 
it  has  been  known  that  r<»iieentn*ted  sulphnrie  neid  and  hydnn-hlHric 
aeid  do  m*t  alter  it,  an<l  that  it  disappears  ii|)nii  the  additii^n  of  strong 
alkabes  and  uf  eldoride  kA'  lime.  Ki*'ner  observed  that  the  pigment  is 
dissolve<l  by  ammuuinm  sulphide. 

The  dem*»nHtniti«*u  of  the  origin  ui'  the  malarisd  pigment  from  the 
bhMwl  er*loring  matter  at  onee  raised  tlie  ipierstion  whether,  like  inaay 
pignu'nts  of  hiematogenous  origin,  it  enntains  iron  *hmnustrable  liy  oin* 
miero-ehemieal  tests.  A  statement  by  Perls  as  long  ago  as  18G7,  tliat 
pignient.s  in  the  spleen  of  intermittent  fever  respond  to  the  test  for 
iron,  has  given  rise  to  iimeh  eon  fusion.  It  is  not  wh^illy  clear  that 
Perls  examined  tlie  malarial  pigment ^  but,  If  la^  did,  there  eau  lie  n<i 
doubt  that  he  inistorik  for  the  tnie  mahirird  pigment  other  pignu  tits 
which  are  abundantly  present  in  eertain  organs  of  those*  dead  of  malaria, 
and  which  respond  to  the  ehemind  tests  for  iron  (luemosiderin).  It  has 
been  shown  by  Neumann,  Biguami,  Stieda,  DrK-k,  and  others  that  th** 
pigment  formed  directly  liy  the  rnalariid  panisite  does  not  eimtain  irnn 
in  a  ecanbination  wlneh  will  resp*tnd  Uv  our  iirdinarv'  miero-ehemieal 
tests  for  this  element.  This,  of  conrs4%  dm^s  not  prove  that  it  may  not 
contain  iron  iu  simuc  eomlnnation,  sueh  as  that  in  hjemoglol>in,  whi*"h 
canm*t  be  ilemonstmtetl  Ijv  muf  mirr<»-t*hemical  nnii-tions.  As  has  been 
pointed  out  by  the  writers  namefl,  the  organs  of  those  dead  of  mahiria^ 
piirtienlarly  the  spleen,  the  liver,  ami  the  bone  marrow,  contain  a  large 
amramt  of  hienmsideriu,  the  prescuiT  of  whieli  is  diuiblless  t<*  be  ex- 
plained by  the  extensive  rlestrnetioii  nf  red  bhi«*d-(Mjrpnseles  iu  malaria. 
There  is  no  evidence  that  Ini^mosiderin  is  formed  directly  by  the  malarial 
pint  site.  Mnrehiafava  (1H89),  however,  has  advanced  the  liypothesis 
that  the  black  pigment  may  be  fornKHl  not  only  within  the  nuilarial 
parasites,  but  also  within  tlie  lencoeytes  out  of  red  corpuscles  alteivil 
by  the  action  4»f  the  panisite.  He  thus  explains  the  intense  melanosis 
of  the  spleen,  liver,  and  brtne  marrow  in  eertain  Festivo-autnmiial  jk'F* 
iiir'ious  infections  where  the  panisitcs  app</ar  nnly  slightly  |)igmeuted. 
Rignann  '  i'onies  alsi>  to  the  eoncbision,  iVtuu  his  extensive  cxaminatious 
of  melanotic  organs  in  malaria,  that  the  black  pigment  witliont  miero- 
chemicid  iron  n^action  may  have  this  double  origin,  being  fornK^l  cither 
within  the  malarial  parasite  without  an  intermediate  hiemosidenu  stage 
or  %vithin  cells  out  of  luemosiderin  dt^rivcd  from  c lest n wed  red  corpus- 
cles. The  objection  to  this  conclusion  of  Biguami  is  that  incniosidcrin 
is  Ibnnd  in  the  liver,  spleen,  and  bone  marrow  very  eomnumly  in 
anfeunas,    but   that    the   black    pigment,   without    raicro-chemical    iron 

'  BuMettino  (klla  Meaie  Accademiti  iVtiiictz  di  Romii,  Anno  six.  faiic.  ii.  p  230,  189*^ 
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reaction,  which  characterizes  malarial  infections,  does  not  appear  under 
these  conditions.  It  is  possible  that  the  malarial  i>arasite  may  produce 
some  chemical  change  in  the  substance  of  the  red  blood-corpuscle  which 
permits  the  transformation  of  the  specifically  altered  haemoglobin  into 
black  malarial  pigment  within  certain  cells  of  the  body.  This,  how- 
ever, is  a  pure  hypothesis. 

Phagocytism. 

The  presence  of  malarial  pigment  in  leucocytes  and  other  cells 
has  long  been  known.  Since  the  observation  of  phagocytic  phenom- 
ena in  malaria  by  Laveran,  Marchiafava  and  Celli,  and  Metchnikoff, 
important  studies  of  this  subje(;t  have  been  made,  especially  by 
Guarnieri,  Golgi,  Bastianelli,  and  Marchiafava  and  Bignami.^  These 
investigations  have  shown  that  phagocytosis  is  a  common  and  import- 
ant phenomenon  in  malaria,  although  there  is  much  diflFerence  of 
opinion  as  to  the  interpretation  of  some  of  the  observed  facts.  Some 
assign  to  the  phagocytes  no  higher  rSle  than  that  of  scavengers  charged 
with  the  collection  and  removal  of  the  pigment  and  debris  resulting 
from  the  activities  of  the  malarial  parasites  and  from  the  death  and 
disintegration  of  the  parasites  themselves.  The  amount  of  slag  which 
is  producetl  in  severe  cases  of  malaria  in  the  form  of  pigment,  dead  and 
disintegrating  red  blood-corpuscles,  and  degenerated  and  broken-up 
parasites  is  so  large  that  even  this  office  of  scavengers  becomes  an 
important  one.  But  Metchnikoff,  Golgi,  and  some  others  believe  that 
the  phagocytes  devour  large  numbers  of  intact,  healthy  parasites  in 
certiiin  phases  of  their  development,  and  that  in  this  contest  between 
cell  and  parasite  is  to  be  found  the  most  important  agency  for  the  de- 
fence of  the  body.  The  arguments  for  and  against  this  latter  concep- 
tion  are  essentially  similar  to  those  which  are  adduced  as  to  the  phago- 
cytic; theory  in  bacterial  infections,  the  main  difficulty  being  to  deter- 
mine to  what  extent  fully  active  and  virulent  jiarasites  arc  taken  up 
and  destroyed  by  phagocytes,  and,  even  admitting  the  occurrence  of  this 
uhkIc  of  (lisiKjsjil  of  the  |)arasites,  whether  or  not  it  is  the  most  essential 
and  the  pn*(loniinant  factor  in  their  destruction.  That  malarial  jmra- 
sites,  as  well  as  bacteria,  may  perish  in  the  blood  plasma  without  incor- 
j>onition  within  cells  cannot  be  doubted,  as  we  have  direct  observations 
deuK^nstrating  this. 

The  cells  which  assume  the  functions  of  phagocytes  in  malaria  are 
the  leucocytes,  the  endothelial  cells  of  the  walls  of  the  bloo<l vessels, 
and  large*  cells,  found  es})ecially  in  the  spleen,  the  bone  marrow,  and 
the  liver,  and  called  by  Metchnikoff  *^  macrophages.'^  Of  the  leuco- 
<"ytes  the  large  mononuclear,  the  polymorphonuclear,  and  the  transitional 
iorms  act  as  phag(x;ytes.  The  small  lympho<;ytes  and  the  eosino)>hi]s 
have  never  been  observed  to  contain  ])igment  or  dc^bris  in  malaria.  Of 
the  leucrx^ytes  it  is  the  large  mononuclear  forms  which  are  the  most 
artive  and  important  phagocytes  within  the  IxhIv  in  malaria,  but,  as  has 
been  pointed  out  by  Thayer  and  Hewetson,  the  ])olymorphonuclear  leu- 

^  Especially  valuable  are  the  articles  of  Golg^i,  "11  fagocitisnio  nell'  infezione 
raalarica,''  Riforma  Medica,  1888,  and  of  Bastianelli,  **I  leucociti  nell'  infezione 
malarica,''  Bull,  ddla  R.  Aceademia  ^fedica  di  Romn^  1892. 
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<MM*yti*i<  are  the  ones  whirh  ciin  be  observed  to  Ik*  active  in  the  frt\sh 
IjIimhI  ilurinjr  pxniiiinatinii  under  tlie  niierfxs^'0j>t\  It  is  the  hitter  wliieh 
piek  lip  the  pi^nieiit  and  tlie  rxtnH'orpiiseiiljir  and  dejjrc' derated  piiniMteB, 
and  whieh  iiltuek  tlie  HajirelhUed  hmlies  in  the  fresh  bhxHl  wiflidrmvu 
fnnn  tht-  ImhIv.  >u  tliiit  there  may  he  a  iiotahh-  ditferenee  het\vee!i  the 
Jdnml  exaiiuiied  loiniediatidy  after  its  Avitli<lra\val  frnni  the  body  an<l 
that  exanune*!  at  a  later  period  as  ir^irds  tlie  niiniiter  of  polyoiorplio- 
nneh'nr  le*neoeyte.s  eoutaininy:  fonngn  elenienl.s.  Endothelial  cells  con- 
taiuintr  pijtiMveiit,  [Kinisites,  or  fm^oienls  uf  |)arjisite^  or  of  red  eorpiLscles 
inr  rarelv  seen  in  the  cnreulatin^  l)h»ml  withdrawn  for  rnieroscopieal 
cxaniinatiiHi ;  Init  the  stndy  of  niieroseojiiral  S4'eti(*ns  of  organs  of  those 
dead  of  malarial  infeetion>  shuws  thnt  tlie  endothelial  cells  hninfj  the 
capillaries  and  small  bhKxlvesselsj  es[>tHaatly  thfise  of  the  spleen,  lu>ne 
m;ir!T»\v»  and  liver,  in  certain  ciises  also  of  the  brsiin,  intestine,  and  other 
jKtrts,  manifest  extensive  ]ihapK'ytie  activities.  So  tiio  the  miicrojihajLTcs, 
altlmtigli  they  have  repc^atedly  been  fontKl  in  the  ein^idsiting  Idoixl,  are 
met  with  eliieHy  in  flit^  splenie  hhii»d  a  ml  in  the  nderosettpic  td  examina- 
tion of  oi-jraiLs  of  those  dead  tjf  malaria.  These  maer*>]iha^n_'s,  which 
may  att^dn  an  enormoiLs  t^ize  and  are  freqnently  destitnte  «*f  nnelcij  and 
tliert^biT  necrotic,  are  mononnclear  cells  derived  prolmljly  in  part  from 
mnnonneh^ar  lcn(*ocytcs  and  certain  iixed  cells  of  tht*  jndp  af  the  splet^ii 
and  hone  marrcnv.  Their  t'ontcnts  may  l)e  varicil,  eonsistin^^  sometimes 
within  »me  ci^ll  oi'  jiigment,  intact  or  (h'^cnf^nittsl  parasites,  and  ird 
hhMKU(»ur})nscles  ami  entire  smalhr  pliap Kbytes.  Doek  has  counte<l  as 
many  as  twx'nty  jMirasites  within  one  ph}ijj;oeytc  in  the  spleen.  Under 
Pat/iohf/fCffi  Amitomif  will  hv  deserilH'd  the  a]»pcaninccs  of  these  various 
pluipicytes  as  seen  in  sections  of  tin*  tlitferent  iirji^ins  itl"  tlie  biwly. 

The*  f(*rei^ii  elements  which  are  iVuind  within  these  pha|::o(*yies  in 
malaria  are — (1)  malarial  pi'inicnt  ;  (2i  yellowish  or  r*'ddisli-yi  How  jii^- 
mcnt  derives!  directly  irom  disinte^'nited  red  eor|)nseh'^  (haaiioHiderin) ; 
(3)  nnl  eorpnsclcs,  sometimes  intact,  but  nsnally  UH>re  or  Ichh  alteretl 
and  fni^mented  ;  (4)  malarial  ])arasites,  either  frtM?  or  enclosed  withiu 
red  corpiisclcs,  wliich  are  n-^nally  altered,  such  parasites  apiwarin^  some- 
times intaet,  often  detjenenited  and  fni^im^nted  ;  (O)  parlirles  whieh  are 
prohablv  often  tleriviMl  from  the  disint(^i:ni*i<>n  of  para.'-ites,  but  whieh 
do  not  present  ap|K'aninees  snllieiently  charac*teristie  U\  enaiile  iuie  to 
determine  their  t^rig^iiK  It  has  already  be<»n  mentioned  tliat  a  pliapxn'te 
mtiy  be  cn(*h>scd  by  a  macrophage.  Lciie(»cytcs  cither  witli  or  without 
jnpnent  may  be  thus  encloswl.  As  jJiapK-ytes  and  other  cells  ofttii 
ile^^eneratc  and  become  neerojic  and  disinte^^ratrd  in  malaria,  it  is  evident 
that  fronj  this  sonree  mav  l»e  derived  material  for  inclusion  within  living 
cells. 

First  in  onh-r  of  frtnpiency  are  |*ha^<w*ytcs  containing  malarial  (ag- 
ment.  In  the  cxiirnination  f»f  nndarial  bhHHl  rtbtained  from  the  fXTiph- 
eral  circnlation  the  (»nly  form  of  phairtM^yte  which  is  to  be  m-ch  with  any 
friHpiency  in  the  |K^rfe(^tly  fresh  sjwM'imen  is  the  mclaniferous  h'u**i*eyte. 
Lcncrwytes  containing  clearly  rreoirnizidile  panisites  are  rarelv,  if  ever, 
seen  in  the  freshly  drawn  specimen  <d'  peripheral  ld<Hwb  Mtierophage^ 
eontainini^  definite  parasitic  fortns  may  «K^(^lsionally  he  fonnd  in  tlds 
situation.  Both  mononuclear  and  polymorphonnclcar  lencocyte.s  may 
contain   the  pigment,  hnt  in   the   jx^fcctly  fresh  sj>ecinien   the   former 
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preponderate.  The  pigment  is  found  most  frequently  in  the  form  of 
blo<?ks  and  coarse  granules^  corresponding  to  that  set  free  by  the  process 
of  sporulation,  but  sometimes  the  pigment  within  the  leucocytes  is  in 
fine  rods  and  grains,  such  as  belong  to  the  earlier  stages  of  develop- 
ment of  the  i^arasite.  The  inference  is  a  probable  one  that  in  the  latter 
c;\se  the  leucocyte  may  have  enclosed  the  parasite. 

As  has  already  been  stated,  in  the  fresh  blood  removed  from  the 
body  and  examined  for  a  while  under  the  microscope  the  polymorpho- 
nuclear leucocytes  can  be  seen  to  engulf  pigment  and  certain  {larasitic 
forms — viz.  extracorpuscular  forms,  especially  degenerated  and  frag- 
mented forms,  segmenting  forms  and  si)ores,  and  altered  red  corpuscles 
— ^and  especially  do  they  attack  the  flagellate  bodies,  as  has  been 
<lemonstrated  by  Thayer  and  Hewetsou  (Plate  II.  Figs.  45-49).  Such 
iMiclosed  ixirasitic  forms,  with  the  exception  of  the  spores,  can  be  seen 
rajMdly  to  become  indistinct  and  unrecognizable  within  the  leucocytes. 

From  the  examination  of  the  fresh  circulating  blood  alone  one  obtains 
a  very  inadequate  conception  of  the  extent  and  nature  of  the  phagocytic 
pnK^»s<<*s  in  malaria.  A  fuller  idea  of  these  processes  can  be  delved 
from  the  study  of  blood  ^vithd^awn  by  puncture  of  the  spleen,  where 
pliagoc^vtic  phenomena  are  far  more  active  than  in  the  circulating  blood  ; 
but  it  is  especially  in  the  microscopical  examination  of  the  organs  of 
those  who  have  succumbed  to  a  malarial  attack  that  the  best  oppor- 
timity  is  aftbnled  to  learn  the  extent  of  phagocytosis  in  malaria.  Here 
one  finds  abundantly  leucocytes,  endothelial  cells,  and  macrophages  con- 
taining pigment,  parasitic  forms,  and  altered  red  blood-coipuscles. 

Parasites  in  their  later  stages  of  development,  especially  when  they 
are  free,  are  frequently  taken  up  by  phagcxjytes — in  their  early  stages 
rarely,  unless  they  liave  become  extracorpuscular  or  the  corpuscle  con- 
taining them  is  degenerated.  Sporulating  forms,  and  somewhat  less 
fre(|iu»ntly  forms  with  collected  pigment  (presegmenting  bodies),  are  the 
ones  most  commonly  found  in  a  recognizable  condition  within  the  ))hago- 
<*vt<*s.  It  is  stated  by  Bastianelli  and  Bignami  that  the  bodies  with  pig- 
ment bhn'ks  (presegmenting)  are  found  most  frequently  within  niacro- 
pha^'s,  and  sjwrulating  forms  within  j>olyniorphonuclear  leucocytes. 
Pi^nu.'Uted  anicjebaj  tliey  found  rarely,  and  red  blood-corpuscles  contain- 
intr  unpigmente<l  amoebse  very  rarely,  within  phagocytes.  Bastianelli 
^ives  the  following  as  the  order  of  frc(juency  in  which  the  various  para- 
sitic eh»ments  are  found  within  phagocytes:  (1)  pigment;  (2)  sjK)rulat- 
in<r  forms  and  spores;  (3)  red  corpuscles,  normal  or  decolorized,  con- 
taining s|)orulating  forms  or  btnlies  with  central  pigment  blocks ;  (4) 
brassy  and  decoloriz(?d  red  corpuscles  containing  ))lasmo(lia  (hyaline 
bodies  in  the  ama?boid  stage);  (5)  free  IxKlies  with  central  pigment 
clumps ;  (6)  more  rarely  free  amcjebie  or  red  corjniscles  of  normal  ap^x^ar- 
ance  contiiining  parasites  in  the  amoeboid  stage.  According  to  the  obser- 
vations of  the  writer,  fr(»e  bodies  with  central  pigment  clumps  (K'eu])y  a 
higher  place  in  this  scale  than  tliat  assigned  to  them  l)y  Bastianelli. 
Cn»s<*ents  enclosed  in  phagocytes  may  l)e  found  even  in  the  circuhiting 
blo<Kl.  The  various  bodi(?s  within  phagocytes  often  lie  in  an  area  sur- 
round<Hl  by  a  clear  zone  like  a  vacuole. 

Golgi  (1887-88)  discovered  that  ])hag<xytosis  occurs  in  (juartan  and 
tertian  infections  with  a  definite  jK'ricxlicity  which  stiinds  in  relation  to 
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certain  plmses  in  tin*  eycliciil  ck'velopiiir'nt  of  the  imrai^ite,  and  theivion" 
to  ei^rtain  j>tTie>tl.H  of  inaliiriiil  fi'ver.  This  is  rwulily  inHlerstiRxl  wlit»n 
one  eoii!4ifIeit5  that  it  is  es|M."('ially  the  free  pif^nieiit  and  the  matiuv  tind 
seamen tiiijLT  jnirasite\^  and  the  de^^enemtive  forms  wliieh  are  taken  np  hv 
plulgoeytt^<,  'Vhv.  pij^nient  \^  lilKTatt'd  by  the  pnHrs.s  of  s|Kirnkition 
whieh,  as  has  aireinly  heen  explainr'd,  (x/enrs  shcuily  KefVire  and  dnrin|T; 
the  early  stages  of  the  piroxysni.  Corresponding  with  this,  Cioljji  tunnd 
that  pigmented  leueoeytes  are  prt*sent  in  tlie  eireulation  during  tlic 
paroxysm  and  for  a  short  time  afterward,  and  tliat  they  disajvpear  from 
the  eireuhition  during  the  ajiyrexia.  Ttiis  j)eri(Hlieity  in  the  appi*a nnur 
of  mehmifernns  leuecM-yteM  anil  of  rdlnT  phagtR-ytes  ean  be  nbsprved 
regnhirly  in  quartan  anil  tertian  infeetions.  There  are  freqnentlv  indr- 
eations  of  it  also  in  nistivo-autumiud  infeetions,  but  on  aeeount  of  tlu^ 
irregularities  in  the  eyelieal  devrli>pment  of  the  Hreniatozoiui  fak-ipannn, 
of  the  proh»nged  {R-ritHl  of  sporuJation^  of  the  frequent  cxTurrenee  of 
multiple  groups  of  |wimsites,  and  of  the  pr€\s*»nee  at  all  |*erifKls  of 
degenerated  red  eiu'puseles,  tliis  [MTiodieity  in  the  iieenrrenee  of  phago^ 
eytosis  is  often  ol>seuretl  or  is  not  manifest  at  alL  Figmetded  letieoeyteji 
may  Ije  found  in  many  tases  of  iesti\  o-antunmal  infeetion  dnring  all 
periotU  of  the  disease,  althiuigh  they  are  more  nunierijiis  during  the 
paroxysm  and  shortly  afterward.  In  the  severe  prolonged  eiises  they 
are  generally  abumlant,  and  tla-y  may  |K'rsist  in  the  f:irenlation  for  sev- 
eral fiays  after  enre  is  etleeted.  As  haig  n^  erescents  an-  present  pig- 
njetrk^l  leui-cwytes  may  be  found, 

Pamsites  whieh,  to  all  appeaninees,  aiv  noruud  an*  found  within 
phagueytie  eells.  Wluit  is  tlie  fate  of  sneli  enc'lns<»d  piinisites?  That 
many  degenerate  and  die  eaimot  be  questioneil,  tV»r  these  degeiuM*ative 
altenitious  ean  l»e  direetly  t»bserveti  in  pr*»gress  undrr  tin-  n»ierosrt>|H»  in 
exanuuing  fiTsh  IiIoimI,  and  in  studying  malarial  bhiod  and  tis:^nes  nuo 
fixHpK  iitly  eneounters  evideutvs  uf  this  fite  ot  tlu'  panisites.  It  is 
claimed,  however,  by  Marehiafava,  Bignami  aud  Bastianelli  that  enehised 
sporet*,  althfiugh  prevented  from  further  developnient,  may  survj%e  for 
a  long  time  within  leuern-ytes  and  other  eells,  and  that  sueli  latent  s|>ore8 
may  after  an  indefinite  periiH]  be  set  free  and  eause  hy  tlieir  develnpm^^'nt 
a  relapst:  of  the  fever. 

Attention  has  already  been  eiiHed  to  (_inlgi\s  belief  that  the  lestivo- 
autmnnal  parasite  may,  an*l  to  a  eonsiihTahle  extent  dfK*s,  dt*veh>p 
witliin  the  leneiwytes  and  enchithelial  eelLs  of  internal  oi^ms,  in  <inlinary 
cases  ehi(^fly  of  tlie  .spleen  and  bone  marrow.  He  adduces  a  nmulier  of 
eonsidenititjus  in  suppnrt  of  this  view,  bid  the  i>bjfetive  eviilent*r  he  and 
his  pupib  A.  Monti,  find  in  the  delei'tion  of  th<'  tVetpieut  pn-scnee  (»f 
this  panisite,  apj^arently  iutaet  and  iti  all  stages  of  develuprnent»  wit  tun 
these  eells.  In  fippositiou  to  Oolgi,  however,  it  is  ehiimeil  l»y  Marehia- 
fava,  Bignami  and  Bastianelli  that  early  phases  <^f  < level opment  of  the 
parasite  are  rai*ely  seen  within  the  eells,  and  that,  theretVu'e,  the  mueh 
more  eommonly  encdused  lat<'  phases  c^anuot  fiave  dovehiprtl  within  the 
eells  from  vouiig  parasites,  (iolgi  also  lirings  to  Ins  support  tbi'  tibser* 
vation,,  made  l)v  all  wlio  liave  studied  the  sulijt'et,  that  nuniy  of  the 
cells  containing  ]>iirasites  dcgeneniti'  and  die,  as  is  made  evident  espe*"i- 
ally  by  the  loss  of  their  nuclei.  He  interprets  this  as  meaning  that  in 
tlie  conflict  between   cell   and   jwinisite  the   latter  often   corner  off  the 
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\ictor.  Further  in  vest  ij^^t  ions  are  needed  to  tleterniine  U\  wlml  extent 
Galgi's  (It.wtrine  as  to  tlie  intercellular  residence  and  development  of 
the  Hsematozotm  falcipsirum  is  correct.  Certainly  the  greatly  prepon- 
deniting  iiuniber  of  intiict  lestivo-uiitumnal  parasites  observed  in  exam- 
\m\\^  the  organs  of  those  dead  r>f  pernieious  malaria  are  found  within 
free  red  blcjod-eorpusides  in  the  vessels  of  internal   t>rgans. 

The  lhet)ry  of  Metehnikotf  tliat  the  essential  taetor  in  the  resistance 
of  the  body  to  the  malarial  |;wirasite  resides  in  the  aetivities  of  phago 
eytetj  is  opposed  Ijy  many  considerations.  The  most  important  factors 
in  determining  the  gravity  and  the  course  of  a  malarial  infection  are 
the  degi"ee  and  (inality  of  virulenee  jHissi^ssed  l>y  th{^  jjanisite,  on  the  4ine 
hand,  and  the  resistance  of  the  indivi<lual  receiving  tlic  jMinisite,  on  the 
tilher  hand.  There  is  no  evidence  that  pliagm'vtic  functions  are  in 
abeyance  in  severe  and  pernicioiis  eases  of  malaria.  On  the  contrary, 
we  find  here  often  enormouj^  lunnliers  of  parasitic  enclosures  within 
phaifocytes.  There  is  no  pnx)f  that  sjwjntaiR^ous  reeo\'eries  from  malaria 
lire  ass<K»iatcHl  with  an  increase  of  phagocytic  activity.  Inasmuch  as 
phngKxn'tes  regidarly  attack  degenerated  and  fragmented  parasites,  and 
as  we  know  that  sueli  degenerations  occur  frefjuently  within  parasites 
free  in  the  plasma,  it  is  permissible  to  supjxise  that  many  of  the  pira- 
sitie  forms  found  within  phagocytes  were  aln?ady  impaired  in  their 
\ntality  bcfon^  they  were  cngtdfcd  by  cells.  After  the  administration  of 
quinint*^  wliich  directly  injures  the  mahirial  piirasite,  a  distinct  increase 
in  the  number  of  phagwvtes  has  l>een  f)ften  obser\'ed.  Certainly  (pii- 
nine  does  not  stimulate  the  leucocytes  to  swallow  the  parasites.  Here 
the  increase  in  tlie  phaga-ytes  must  l)e  attrilnitetl  to  the  increase  in  the 
number  of  damaged  jKiravsites, 

There  ih  evidence  that  tlie  hloiMl-plasma  may  exert  a  parasiticidal 
effete t  upon  the  malarial  organism,  as  well  as  upon  other  protozoa  (Fag- 
gioli),  when  the  jjarasite  has  csca|M?d  from  the  protei^tive  covering  of  the 
red  bhxxl-eorpnsele.  Tlie  jjcrio^l  wlicn  the  largest  rnnnber  of  malarial 
ptirasite.s  are  destroyed  is  tiiat  of  sporulation  and  of  free  sjwres,  and  it 
48  during  this  pha^e  of  the  life-history  of  the  parasite  tliat  quinine  acts 
most  eifeetively.  We  may,  at  least  provisionally,  atlo}>t  a  theory  to 
explain  natural  resistance  t(»  the  malarial  |xanisite  similar  to  that  which 
many  acce[»t  n^gardiug  resistance  to  bacteria — viz.  that  the  parasites  are 
d«*sfruy«*<l  i>y  |xirasiticidai  substances  contained  bnth  in  the  plasma  and 
witiiin  leuc*»cytes  and  other  phagocytic  cells.  The  substances  injurious 
to  the  {narasite  are  in  the  last  analysis  furnished  to  the  plasma  by  the 
iH*\\r>^  and  are  in  a  more  foncejitratrd  nv  potent  form  within  the  cells 
timn  in  the  fluids.  This  theory  assigns  lo  tlie  phagiH-ylcs  a  higher  role 
fhan  that  of  mere  scavengers.  They  are  entlowed  in  ehi|>ecial  d*-gr<.ML^ 
with  the  |>ower  of  destroying  the  iMjnisitt%  but  this  jK)wer  is  shared  by 
the  pluMma* 

Pathcxjenesis. 

The  diseovery  of  the  malarial  parasite  has  placed  within  our  reach 
the  means  of  solving  many  problems  cnnt*crning  malaria  whit^h  we  could 
not  formerly  even  attack  with  any  hope  of  success.  Already  we  have 
attained  a  satisfaetory  nmlersta ud i ng  (d'  not  a  tf'ew  previously  unexplaineil 
XQanifef^tations  of  malaria^  and  other  tbrrnerly  obscure  malarial  jjIh-uoui- 
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eiia  have  been  brought  at  least  within  the  nuige  of  our  eonipreheiision. 
Much  still  re  mil  1118  to  be  ehieidntcMl,  Imt  we  ran  not  tlonbt  that  further 
^studies  will  enotinue  to  tlirow  fresh  light  upon  what  remains  ubseure. 

In  the  lieseriptinn  of  the  sym[)tfnus  and  lesiims  uf  nrnlnria  attention 
will  fivqnently  be  eidled  to  ihrir  rL^hitions  to  the  [^anisite,  and  in  this 
ecmneetion  (>nly  eertain  salient  points,  relating:  more  pirtienlarly  tfv 
pjithogt^nie  pro|wrtiei5  of  the  parasite^  reqnire  eimsidenition. 

The  meiv  presence  of  the  malarial  parasite  in  the  IhkIv  is  not  snf- 
Keient  to  raust'  symptoms.  The  orpinisnis  most  have  niidtiplird  to  a 
eertain  jMiint  Indore  their  presenee  is  nianitested  l)v  reeo^nizahle  svm|»' 
tonis.  The  Ik  arin^^  *>f  tins  fact  np(*n  rertiiin  malarial  phen<imenn,  more 
pirtienhirly  njwm  the  varvin;Lr  p<'i'nMls  oi'  iiienbatioTj  as  <letermined  l)y 
ex|X'riin<'^ntal  inocnlations  of  mahirial  bhuxl  ami  nj*on  fevers  with  lonu: 
intervals,  will  he  considered  in  the  elinieal  part  of  this  article. 

It  may  he  stated  as  a  g^enend  rule,  which  was  tirst  fornudatcd  l>y 
Golgr,  that  the  Inrger  the  mnnber  id'  organisms  |>resent  in  the  hcnly  the 
more  !?cvere  are  the  tnanitestati*nis  of  the  diseasi' *  Imt  the  number  of 
the  organisms  is  by  no  njenns  the  only  factor  which  tletermines  the 
gmvity  of  the  disease.  Tlie  variety  of  [Xirasite  wfneh  is  coneerneil  in 
the  infeetifm  is  a  factor  of  fundamentxd  importance.  The  onartan  variety 
prodiieets  the  mildest  attacks,  the  tertian  is  more  virulent  than  the 
(juartan,  and  the  a?stivtMUituninal  variety  is  the  most  virulent  of  all, 
and  is  the  one  which  is  ahnost  exclusively  associated  with  the  jM-rm^aouH 
attxicks.  Tliese  variations  in  virulence  are  best  explained  npnn  the 
asanniption  tliat  the  mahirial  organism  prochices  toxic  substances  of 
varying  virnlence  acconling  to  the  variety  of  [wirasite.  Tlier^'  is  also 
elinieal  evidentx^  that  one  and  the  same  variety  may  vary  in  virulence^ 
so  that,  for  example,  some  le.stivo-aiitumnal  panisites  arc*  more  \irulent 
than  <>lhers, 

In  seeking  an  explanation  of  the  varying  eliniitil  cliaraeters  of  mala- 
rial infections  we  have  to  recktai  W)t  only  with  the  nunjber,  the  varie- 
ties, and  tlie  virnlence  of  the  jiarasitej?,  but  also  with  seveml  t»ther 
factors,  such  as  predispi»sing  condititm.'^  on  the  part  of  the  individual 
infei^ted,  the  oet-nrrcnce  of  nodtiple  gronps  cd"  llie  parasite,  tlie  distri- 
linti^m  iif  the  r»rg:Hiisms  in  internal  fuirts,  the  circulatory  and  otlirr  mia- 
tomieal  disturliances  induced  by  the  parasites. 

Periodieity  is  the  most  striking  clinical  chanictcristic  uf  malarial 
fevers,  and  the  ex|danation  of  this  phenomenon  bus  exenised  tlie  minds 
of  pyretologists  from  ancient  times.  It  is  true  that  intermittenee  is  not 
liniitetl  to  tevcrs  of  inaLiria!  origin,  l>nt  n'gularity  of  rhylliin  in  the 
<7ecurR*nee  of  the  paroxysms  is  es|»ecia!ly  characteristic  of  malaria. 
One  of  tb(^  most  interesting  adititions  to  tair  knowledge  resniting  froni 
the  discoveri^  of  the  malarial  |*arasite  is  the  demonstnition  by  Ci«>lgi, 
which  lias  Ix^en  abnndantly  contirnietl,  that  this  rhythm  in  the  mahirial 
paroxysms  eonT\^ponds  to  a  rhytlirn  in  the  deV'clopment  of  successive 
generations  of  the   [Kinisite. 

The  onset  of  each  [laroxysni  corrcsjMrnds  to  the  ripening  an<t  s|K»rn- 
lation  of  a  gencnition  of  parasites  an<l  the  setting  free  of  a  new  brood,' 

'The  old  iden  that  the  periodicity  of  malaniil  fevers  depends  upcm  the  peri^idiciil 
production  in  the  blond  of  u  tntitrnu  pecraft*^  in  thiiH  confirrnett.  It  in  iiaer€?«!iri;L?  in  thLi 
coiioeclioiT  Ut  Dute  the  Vma  of  ttrguiiient  presented  by  tirie^inger  in  his  adniiriible  ami  sug- 
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Exactly  what  the  connection  in  between  this  act  of  sponilation,  with  the 
liberation  of  a  fresh  brood  of  young  parasites,  and  the  cause  of  the 
febrile  paroxysm,  is  not  definitely  known.  It  was  at  first  suggested  by 
Golgi  (1887)  that  the  paroxysm  is  due  to  the  invasion  of  the  reil  blood- 
corpuscles  by  the  new  group  of  parasites,  but  it  was  shown  by  Antolisei 
(1890)  that  the  paroxysm  depends  rather  upon  the  act  of  segmentation 
than  upon  the  invasion  of  the  blood-corpuscles  by  a  new  generation  of 
oi^nisms,  for  quinine,  administered  before  a  paroxysm  in  sufficient 
quantity,  may,  by  destroying  the  fresh  broixl,  completely  prevent  the 
invasion  of  the  red  corpuscles,  but  it  cannot  prevent  the  segmentation 
and  the  impending  jiaroxysm.  The  view  is  now  widely  held,  and  seems 
plausible,  that  in  the  act  of  sporulation  and  of  liberation  of  the  spores 
chemical  poisons  are  set  free,  and  that  these  poisons,  by  their  action  on 
the  nervous  centres  concerned  in  the  production  of  fever,  cause  the 
febrile  paroxysms.  This  toxic  theory  of  malaria  has  been  elaborated 
esjK?cially  by  Rxccelli. 

The  fact  that  the  malarial  parasite  resides  in,  feeds  upon,  and  de- 
stroys the  red  blood-corpuscles  furnishes  an  entirely  satisfactory  explan- 
ation of  two  of  the  most  characteristic  and  important  manifestations  of 
malaria — the  melamemia  and  the  anaemia.  The  malarial  pigment,  for 
which  we  formerly  had  no  adequate  explanation,  is  formed  as  an  un- 
<ligested  residue  within  the  body  of  the  jxirasite  by  metabolic  processes 
directly  out  of  the  hsBmoglobin  of  the  infected  red  blood-corpuscle. 
Various  stages  of  the  formation  of  the  pigment  within  the  parasite  can 
Ik»  stH^'u.  The  liberation  of  this  pigment,  it^  inclusion  by  phagocytes, 
its  deposition  in  various  internal  organs,  have  all  been  described,  and 
will  be  further  considered  under  the  Pathological  Anatomy.  The 
relations  of  the  biological  characters  of  the  parasite  to  malarial  anaemias 
and  t<i  ha»mc)gIobinuria  will  be  fully  considered  in  the  anatomical  and 
cliniral  jiarts  of  this  article  (pages  9;J,  116,  125,  and  V^O), 

The  ways  in  which  the  red  blocKl-corpuscIes  may  be  altered  l)y  the 
artion  of  tlie  malarial  |)arasite  are  various.  Tlie  extent  of  these?  clianges 
varies  with  the  variety  and  the  virulence  of  the  |xirasite.  They  are 
least  in  quartan  infections,  greatest  in  the  jestivo-autumnal.  The  in- 
fected hhMKl-corpusele  may  apj)ear  otherwise  normal.  It  may  be 
swollen  or  shrunken  or  variously  deformed.  Ft  may  divide  into  two  or 
mnw  pieces.  It  may  l)e  ptirtly  or  completely  decolorized,  or  the  hiemo- 
^lol)in  may  st^jKirate  from  the  stroma  and  be  dissolved  in  the  plasma, 
or  may  l>e  concentrated  around  the  parasite.  EsjK'cial  signiticanee  in 
the  lestivo-autumnal  infections  attaches  to  that  altenition   in   the  cor- 

jfeslive  article  on  the  malarial  dijtoaxes  (  Virrhoir's  ILttulh.  <f.  xy>*r.  Path.  u.  T/irrttft,,  \\d.  ii. 
Ablh.  2,  2te  Auflaj^e,  p.  41,  Krlantren,  IS^):  **The  cause  of  the  periodicity  ot'ilie  fever 
cannot,  therefore,  be  referred  to  the  (lis(xisition  of  the  nervous  system  to  rliytliniical  vital 
actions,  a«  many  have  formerlv  done,  but  it  must,  at  least  according:  t<>  our  present 
although  very  incomplete  knowledj^e  concerning  the  causes  of  heat,  Ik*  attributed  to  sonie- 
thinp^  perimlically  occnrrinf?  in  the  bbxHl,  which  is  connecte<l  with  the  in<Teased  pHnluc- 
tion  of  heat.  It  has  Ix'en  formerly  C(«n*eive<l  that  a  certain  sul)stan<*e,  a  mattrui  iHcmna^ 
ap|H*;ir8  iK*riodically  in  the  Idood  and  incites  the  febrile  heat  and  reaction  :  this  material 
re<juin*s  for  itn  production  and  complete  devehipment  s<nnetimes  lonircr,  sometimes  shorter, 

i»eri(xLs,  and  herein  lies  the  caui^e  of  the  rhythm  of  the  fever \s  an  explanatory 

Hypothesis  thiH  conception  acomplishes  more  tlian  tlie  later  attempts  at  explanation 

The  continuous  morbid  pnn.'esH  which  causes  the  |M)isoninp:  inciti^  periodically  chan^e^  in 
nutrition  or  in  the  bl<Kia  which  aroiu^e  the  nervous  apparatus  to  abnormal  manife>tati«>ns." 
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piL^'lr  wliicli  ha?*  l>een  rejieateilly  inferred  to  as  the  brassy  change,  on 
acrouiit  of  the  r<»H<'mljlance  in  tho  iMilor  of  the  shrunken  eorpusc^Ies  to 
lirass,  sofnetinies  eoni|iared  also  to  «*o|>|>er  or  old  gokL  Nor  are  the 
eorjjuscles  which  are  actually  iiift^ctcMi  by  the  parasite  the  only  ones 
which  may  be  altered.  Uninfei*ted  corpuscles  may  also  be  cliangetl 
in  apjMni ranee,  and  may  lye  destroyed,  es|x^*uilly  in  cases  of  hsemo- 
^l**l»inuria. 

Thoe  chiuigei^  in  the  rvd  hhxKlKVjrjiuy^^^les,  which  must  \yv  reganled 
as  dep'i lenitive  and  destructive,  ctinnot  be  hrouji^ht  wholly  into  ptirallel- 
i,sm  with  the  development  of  the  malarial  pigment.  In  fact,  the  most 
profounil  Ici-ions  and  the  greatest  destruetitju  of  the  nnl  eorpns<^les  occur 
in  infectious  with  the  H?stivo-antuiuual  j^iimMte,  which  is  characterized 
by  the  small  urrionut  or  even  the  entire  absence  of  pigment.  To  explain 
many  of  tljcse  clianges  we  must  have  recourse  agiiin  U)  the  theorj^  that 
toxic  >ubstanws  are  pnKluet*d  l*y  the  |)arasite  and  directly  damage  the 
biucKl-eorpnsck'H, 

Thew?  altenitions  in  the  red  bk*od-corpuscIe8  not  only  explain  the 
miilarial  nuiemias  and  the  hjeumglobinnria  with  their  concomitant  symp- 
t^ims  and  lesions,  and  the  accumulation  of  malarial  ami  other  pigments 
in  certain  organs,  but  they  an*  utilized,  although  less  crmchisively,  to 
explain  certain  oilier  ma  la  rial  |ilien*miena.  We  know  fnmi  physiological 
obsf*rvations  that  the  physiad  integrity  of  the  reil  blorKl-<'f>rpuscles  is  an 
important  condition  in  the  maintenance  of  their  circulation  within  the 
[)!(»( h1  cnrrt^nt.  It  is  ri-asonable  to  suppose  that  corpuscles  as  profoundly 
altered  as  are  many  of  those  infectc<l  with  the  mn  la  rial  iwimsite  will 
circulate  witli  difficulty,  and  will  tend  to  accumnlate  in  certain  sittia- 
tinjis  where  Icwal  couditiuns  of  the  circulatinii  fav*ir  the  Icwjgemeut  of 
foreign  jwirlicles  which  get  into  the  circulation.  Many  writers,  there- 
fore, attriliute  t<>  tlics<^  alterations  in  the  physicid  pro))erties  of  the  in- 
fected red  corpusi'les  thr  accuiuulatiou  i>f  the  ]iamsites  within  the  vessels 
of  eertaiu  iuttTual  <irgjins,  more  particularly  th(*  spleen,  the  bone  uiar- 
n^vv,  the  livrr,  and  the  bniin,  and  they  explain  the  {diseuce  of  such 
accumulation  in  <jnartan  infections  by  the  e<»m|>a  rati  vet  y  slight  lesions 
of  the  iiiiected  corpuscles,  and  the  hirge  aeeumulatiou  in  tertian,  and 
still  more  in  restivo-antumnal,  infectious  by  the  more  sericais  damage 
infli(*ted  njiou  the  inicf*tcd  red  corpusf-les  by  the  varieties  of  the  |nirasite 
causing  thi'se  latter  infect lous.  DoulUh'ss  these  factor.*^ — changes  in  the 
irdt'tied  red  ei*rpuscles  and  hn-al  maiditimis  of  tlie  eireulatiou — are 
important  in  determining  tiie  loe;dizatiorj  of  the  |iiirasit(*s  in  certain 
int<'i"nal  |wirts,  but  witli  our  present  knowledge  we  cannot  explain  the 
varying  distribution  of  the  pirasites  obs<*rved  in  different  e4ises  exclu- 
siv«*ly  by  their  nul,  any  more  than  we  can  adoj»t  a  similar  explanatiuu 
for  the  Incalijiatior*  c»f  the  niicn^-orgauisms  in  other  infections. 

TIjc  hicali/alioji  of  the  jmnisites  in  some  cases,  more  j^articularly  in 
a»stivf»-atitunjnal  iufccti«u*s,  within  deJiuite  vascular  aivas  of  internal 
org:u»s  stands  in  i-elatiou  to  correspnndi ug  symptoms  and  lesions.  The 
comatose  and  the  cholerifbrm  type\s  of  |>ernicious  malaria  are  ass<K*iatc<l 
with  an  accumulation,  which  may  he  enormons,  of  the  parasites  in  the 
capillaries  and  small  vessels  of  the  l>rain  and  of  the  stomai'h  and  intes- 
tine res|M'ctivcly,  Other  special  liH'alizations  of  the  |>arasites  will  be 
mentioned  in  the  std»sequeut  part  4>f  this  article.     In  these  eases  cap- 
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knowledge,  better  explained  by  the  toxic  theory  of  the  i>athogenic'  action 
of  the  malarial  parasite  than  by  any  mechanical  theories  which  have 
yet  htHin  offered. 

ArVe  have,  however,  no  ]K>sitive  demonstration  of  the  existence  of  sj)e- 
cific  malarial  toxins.  The  investigations  as  to  the  toxicity  of  the  urine 
of  malarial  jwtients  will  lx»  described  on  jiage  123.  They  have  not  led 
to  any  jxisitive  results  as  to  the  detection  of  specific  malarial  poisons. 

It  is  a  verj'  old  conwption  that  the  febrile  reaction  of  the  malarial 
paroxysm  is  conservative  in  the  sense  that  this  res|K)nsi»  of  the  IkkIv  to 
the  presenci*  of^)yogenic  agents  in  some  way  aids  in  the  elimination  or 
destruction  of  injurious  substances.  This  c^nce])ti(m  is  not  altogether 
without  supjwrt  from  the  iMinisitological  study  of  malaria.  The  fever 
begins  at  the  time  of  the  birth  of  a  new  generation  of  mrasites.  These 
young  organisms  before  they  have  entered  the  red  blood-corpuscles  are, 
of  all  phases  of  development  of  the  pjirasite,  in  the  most  vulnerable 
condition,  as  has  bi»en  shown  by  investigations  of  the  ac^ticm  of  (juinine. 
That  a  large*  number  of  them  i)erish  during  the  febrile  jwroxysm  seems 
to  be  demonstrattHl,  at  least  in  quartan  and  tertian  infections,  by  the 
contrast  between  the  number  of  sjK^rulating  forms  and  the  mnuber  of 
succiHHling  infected  corpusc^les.  EsjxK»ially  suggestive  of  increase<l 
lM)tencv  of  ]>!irasiticidal  agencies  during  the  febrile  paroxysm  are  cas<\s, 
esi)c»eially  of  (piartan  or  tertian  infection,  in  which,  after  a  sharp 
l>an)xysm,  the  symptoms  and  the  i>arasites  disiipjKMir,  }K>rha}>s  jwrma- 
nently,  but  often  to  return  after  a  long  interval  as  a  recrudescicnee  of  the 
fever  (iMig(»  121). 

SlMILAU   H.KMATOZOA    IX   THE   IjOWKU   AxIMAI>4. 

(frtmt  interest  attaches  to  the  pivseuce  in  the  bhxKl  of  certain  lower 
animals  of  protozoan  imrasites  closely  n»sembling  the  malarial  jKn-asite. 
Attention  was  first  wdhnl  to  this  resemblance  by  I)anil(»wsky  (lS8.>-8<)), 
who  descrilxHl  mort*  fully  c^t^rtain  forms  which  were  previously  known, 
and  a<lded  the  <liscoverv  of  new  forms,  especially  that  of  hiematozoa  in 
binls  which  bear  dose  r(»semblan<»<*  to  the  human  malarial  )>jirasite. 
Sinc<»  Dauilcwsky's  first  ])ublicjitions  there  have  l)een  a  number  of 
investig:»ti(ms  on  this  subject  by  Krus(»,  C'elli  and  kSjinfelice,  (irassi  and 
Kch'tti,  Ijav<'rau,  Lal)be,  ami  others. 

In  the  1)1<mk1  of  frogs,  turth's,  lizanls,  and  some  other  cold-blo(Mled 
animals  lnematozo:i  pivsenting  some  points  of  resemblance  to  the  mala- 
rial fKinisite  liiv  not  imcommon.  Of  these  the  best  studied  and  most 
iulei-esling  is  the  DuKPANlDirM  KANAurM  (Lankester),  identical  with 
(Sauh'V  **  Wrmnchen,"  in  tlie  bloo<l  of  frogs.  It  is,  however,  certain 
lueiualo/.oa  in  binls  which  l)ear  siurli  close  r('senil)l:in<M'  to  the  malarial 
pani.sile  tliat  their  identity  with  the  latt<*r  has  been  assnme<l  by  Dani- 
lew^ky  and  (Jnissi  and  Feletti,  who  s|K'ak  of  the  existeiK-e  nf  malaria 
and  i»r  malarial  parasites  in  these  animals.  Most  of  the  ob^'rvations 
lliMs  I'ar  ivported  have*  come  from  Russia  and  Italy,  but  the  {Kirasites 
liM\e  been  found  in  binls  also  in  (Jennany  and  France,  and  reeently  in 
ihe  I'ni!*'*!  Stal<'s. 

In  binU  thus  infect<'d  have  been  found  forms  similar  to  thos<'  of  the 
iiialatial    fkitrasite    in    man — viz.  unpigmented  and   pigmented    hyaline 
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bodies  (which,  however,  in  distinction  from  similar  bodies  in  man,  mani- 
fest little  or  no  amoeboid  movement),  sporulating  forms,  crescents,  and 
flagellated  bodies.  The  bird's  hsematozoa  are  also  parasites  of  the  red 
blood-corpuscles,  from  which  they  produce  black  pigment :  they  pass 
through  the  same  stages  of  development  as  the  latter,  and  the  same 
diversity  of  xnews  exists  as  to  the  origin  and  significance  of  the  crescents 
and  flagellated  bodies.  The  name  H^moproteus  was  introduced  by 
Kruse  to  designate  these  so-called  malarial  parasites  of  birds,  and  various 
other  names  nave  also  been  suggested.  Grassi  and  Feletti  adopt  the 
same  names  and  the  same  classification  for  these  parasite  of  birds  as  for 
the  human  parasites  (page  38).  There  are  difierences  between  the 
hsematozoa  found  in  dinercnt  species  of  birds,  and  in  the  same  species 
apparently  difierent  varieties  of  tlie  parasite  have  been  observea,  but 
there  are  at  present  no  definite  classification  and  no  certainty  as  to  the 
number  of  varieties  which  may  exist. 

Although  these  hsematozoa  of  birds  evidently  belong  to  the  same  class 
of  organisms  as  the  malarial  parasite,  there  are  several  reasons  which  in- 
dicate that  they  are  not  identical  with  the  latter.  They  present  certain 
morphological  and  physiological  differences  which  it  would  lead  too  far 
here  to  describe.  Although  found  thus  far  chiefly  in  birds  from  mala- 
rial regions,  it  is  not  proven  that  they  may  not  exist  in  birds  elsewhere. 
The  inoculation  of  iminfected  birds-  with  the  blood  of  birds  containing 
the  parasites  has  been,  in  a  large  preponderance  of  the  experiments, 
unsuccessful  in  the  result.  The  inoculation  of  birds  with  blood  from 
human  beings  affected  with  malaria,  and  the  inoculation  of  human 
beings  with  the  blood  of  birds  containing  the  hsematozoa,  have  been 
uniformly  without  positive  result  (Di  Mattel).  Large  doses  of  quinine 
have  no  influence  upon  the  parasites  in  birds.  The  presence  of  the 
hsematozoa  in  birds  is  usually  without  recognizable  disturbance  of  the 
health  of  the  birds,  although  it  may  cause  a  chronic  or  an  acute  affec- 
tion. While,  then,  we  must  admit  a  close  relationship  between  certain 
hsematozoa  of  birds  and  the  human  malarial  parasite,  the  existing  e\'i- 
dence  is  opposed  to  their  identification. 
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DESCRIPTION  OF  PLATES  I.  AND  II.' 

Tiie  drawings  were  made  with  great  care  and  skill  by  Mr.  Max  Broedel,  with  the 
assistance  of  the  camera  ludda,  from  specimens  of  fresh  blood.  A  Winkel  microscope, 
objective,  1-14  (oil-immersion),  ocular,  4,  was  used. 

Figs.  4,  13,  23,  24,  and  42  of  Plate  I.  were  drawn  from  fresh  blood,  without  the 
camera  lucida. 

PLATE  I. 

The  Parasite  of  Tertian  Fever. 
1. — Normal  red  corpuscle. 
2,  3,  4. — Youn^  hyaline  forms.    In  4  a  corpuscle  contains  three  distinct  parasites. 

5,  21. — Beginning  of  pigmentation.  The  parasite  was  observed  to  form  a  true  ring 
by  the  confluence  of  two  pseudopodia.  During  observation  the  bodv  burst  from  the  cor- 
puscle, which  became  decolorized  and  disappeared  from  view.  The  parasite  became, 
almost  immediately,  deformed  and  motionless,  as  shown  in  Fig.  21. 

6,  7,  8. — Partly  developed  pigmented  forms. 
9. — Full-grown  body. 

10-14. — Segmenting  bodies. 

15. — Degenerative  form  simulating  a  segmenting  body. 

16,  17. — Precocious  segmentation. 

18,  19,  20.— Lai^  swollen  and  fragmenting  extracellular  bodies. 

22.— Flagellate  body. 

23,  24.— I)egenerative  forms  showing  vacuolation. 

The  Parasite  op  Quartan  Fever.* 

25. — Normal  red  cor])u»cle. 
26. — Young  hyaline  form. 

27-34 — Gradual  development  of  the  intraoorpuscular  bodies. 

35. — Full-grown  body.  The  substance  of  the  red  corpuscle  is  not  visible  in  the  fresh 
specimen. 

36-39. — Segmenting  bodies. 

40. — Large  swollen  extracellular  form. 

41. — Flagellate  bodv. 

42. — Degenerative  form  showing  vacuolation. 

PLATE  II. 
The  Parasite  of  ^E»*tivo-autumnal  Fever  (Hiemalozodn  faleiparum),   ' 

1,  2. — Small  refractive  ring-like  bodies. 

3-(J. — Larger  diMk-like  and  amcpboid  forms. 

7. — King-like  body  with  a  few  pigment  granules  in  a  brassy,  shrunken  corpuscle. 

8,  9,  10,  12. — ^Similar  pigmented  bodies. 

11. — Amoeboid  body  with  pigment 

13. — Body  with  a  central  clump  of  pigment  in  a  corpuscle  showing  a  retraction  of 
the  hemoglobin-containing  substance  about  the  parasite. 

14-20. — Bodies  with  central  pigment  clumps  or  blocks.     Presegmenting  forms. 

21-24. — Larger  bodies  with  central  pigment  blocks.  Presegmenting  bodies.  Seen  in 
the  |K.*ripheral  circulation  during  a  severe  paroxysm. 

25-28. — Segmenting  IkkHch  from  the  spleen.  Figs,  25-27  represent  one  body  where 
the  entire  process  of  segmentation  was  observ'ed.  The  segments,  eighteen  in  number,  were 
accurately  counto<l  before  separation,  as  in  Fig.  27.  The  sudden  separation  of  the  seg- 
ments, occurring  as  though  some  retaining  membrane  were  nipturea,  was  observed.      * 

29-37. — C'res<.i»nts  and  ovoid  bodies.  Figs.  34  and  35  represent  one  body  which  was 
seen  to  extnide  slowly,  and  later  to  withdraw,  two  rounded  protrusions. 

38,  39.— Round  InKlies. 

40. — P8eu<lo-gemmation,  fragmentation. 

41. — Vacuolation  of  a  crew»ent. 

42-44.— Fhigellation.  The  figures  represent  one  organism.  The  blood  was  taken 
from  the  ear  at  4.15  p.  m.  ;  at  4.17  the  bodv  was  as  represented  in  Fig.  42.  At  4.27  the 
flagella  appeare<l ;  at  4.33  two  of  the  flagella  had  already  broken  away  from  the  mother 
body. 

45-49.— Phagocytosis.     Traced  with  the  camera  lucida. 

*  These  platoR  are  taken  by  pcrmissirm  firom  The  John*  Httpkiiu  HofpUiU  Jieportu,  vol.  v.,  lK»r>. 
Four  fifoires— viz.  FIkh.  21,  '22,  '£1,  and  24— have  been  added  to  Plate  II.,  and  arc  also  ft>om  the  draw- 
inftB  of  Mr.  Max  BnHHlel. 

*  The  color  of  the  pigment  in  these  fitnire8  of  the  quartan  parasite  has  too  much  of  a  reddish 
tint. 
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ETIOLOGY,     PATHOLOGICAL    ANATOMY,    SYMPTOMS. 
DIAGNOSIS.  PROGNOSIS.  AND  TREATMENT. 

By  WILLIAM  S.  THAYER,  M.  D. 


Etiology. 


Distribution. — The  malarial  fevers  are  widely  distributed,  occur- 
ring in  almost  all  regions  of  the  earth.  There  are,  however,  certain 
principal  foci  where  the  disease  is  permanently  endemic.  These  regions 
are  chiefly  in  the  warmer  temperate  and  tropical  countries.  Generally 
speaking,  the  farther  one  departs  from  the  equator  the  less  common  are 
the  malarial  fevers.  A  sharp  line  of  delimitation  cannot,  however,  be 
drawn.  Occasionl  cases  have,  according  to  Celli,^  been  observed  as  far 
north  as  Irkutsk  in  Siberia,  Haparanda  in  the  Gulf  of  Bothnia  (65°  N. 
latitude),  Juliushaab,  Southern  Greenland,  and  New  Archangel  in  Alas- 
ka, while  to  the  south  malaria  has  been  reported  to  exist  as  far  as  the 
isotherm  of  60°.  It  must,  however,  be  remembered  in  considering  any 
statistics  concerning  the  distribution  of  malaria  that  the  diagnosis  of 
malarial  fever  has  been,  until  very  recently — and  is,  alas  !  far  too  fre- 
c|uently  today — made  upon  a  very  insufficient  basis.  In  many  regions 
today  an  intermittent  fever  with  chills  is  without  further  investigation 
assumed  to  be  of  malarial  origin,  and  even  at  the  present  time,  in  some 
of  the  large  cities  of  this  country,  there  are  official  statistics  of  mortality 
due  to  malaria — statistics  showing  thousands  of  deaths  every  year — 
which  are  almost  absolutely  incorrect. 

About  the  main  foyers  of  malaria  there  is,  however,  little  doubt. 
In  Europe  the  disease  is  common  in  the  low  lands  about  the  coasts  of 
Italv,  Sicily,  Corsica,  Greece,  the  Black  and  Caspian  Seas,  and  in  the 
lands  bordering  upon  the  Po,  the  Tiber,  the  Danube,  and  the  Vol- 
gsi.  About  the  coast  of  certain  parts  of  France,  Sjiain,  and  in  Denmark 
and  Sweden,  an  occasional  case  is  seen.  In  Holland  and  Belgium  the 
milder  forms  of  the  disease  are  not  uncommon,  while  a  few  cases  of  the 
siime  nature  are  seen  in  Germany  al)out  the  mouth  of  the  Elbe  and 
along  the  Baltic  coast  of  Prussia,  in  Silesia,  the  plain  of  the  river  Mark, 
an<l  in  Pomerania.  In  tropical  Africa  the  disease  apfwars  in  its  most 
.M»vere  forms,  especially  along  the  West  Coast.  The  chief  foyers  of 
the  disease  in  Euroi)e  are  in  Italy  and  Southern  Russia.  In  India, 
Ceylon,  and  in  the  East  Indies  it  is  particularly  common,  while  in 
Smthem  and  Southwestern  China  it  is  also  end<Mni(\  In  Japan  the 
dis<»ase  is  rare.  In  the  Western  Hemisphen*  malaria  is  seen  in  the  low- 
lan<ls  al>out  the  coast  fn)m  New  England  to  Florida,  though  al)ove  Vir- 
ginia the  severe  forms  are  nire.  In  the  (rulf  States  and  along  the 
hanks  of  the  Mississippi  and  its  tributaries,  in  most  of  the  Southern 
States,  the  disease  is  almost  always  present.  About  some  of  t\w  (xreat 
Ijakes,  both  in  the  United  Statesand  Canada,  malarial  fevers  are  oi»ca- 
'  VerharuU.  d.  X.  Intemat,  Med.  Cong.,  Bd.  v.  Abtli.  xv.  p.  68. 
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sionally  seen,  while  a  certain  number  of  cases  are  reported  from  the 
Pacific  coast. 

In  Cuba,  Mexico,  and  Central  America  some  of  the  most  fatal  forms 
of  the  disease  are  met  with.  The  much  feared  Chagres  fever  of  the 
Isthmus  of  Panama  is  a  pernicious  malarial  infection.  About  the  low- 
lands of  the  eastern  coast  of  KSouth  America,  particularly  in  the  Guiauas 
and  in  Brazil,  the  disease  is  endemic  in  its  most  malignant  forms.  On 
the  west  (H^)ast  it  is  less  fretiuent,  though  its  occurn^ncc  in  Peru  and 
IV)livia  has  been  known  for  years.  Indeed,  it  is  from  the  Peruvian 
Indians  that  we  learned  the  value  of  the  specific  remedy  for  the  disease. 
In  Australia,  'Sv.w  Caledonia,  and  the  islands  of  the  Pacific  the  disease 
is  very  rare,  and  in  some  regions,  such  as  Hawaii,  Samoa,  New  Zealand, 
and  Van  Diemen's  Land,  notwithstanding  the  existence  of  extensive 
low  marshy  tracts,  it  is  quite  unknown. 

In  ciises  of  malarial  fever  whi(?li  occur  sporadically  in  regions 
where  the  disease  is  unw>mmon  the  infection  may  often  be  traced  to  a 
previous  sojourn  in  a  mahirious  district.  Extensive  epidemics  and  pan- 
demics of  malarial  fever,  spreading  over  the  greater  part  of  the  earth, 
have  been  described.  In  most  of  these  instances,  however,  consider- 
able uncertainty  exists  as  to  the  true  nature  of  the  pr(K»ess. 

P11Y8ICAI.  Ge(x;uaphv. — The  physical  geography  of  the  country 
has  much  to  do  with  the  prevalence  of  nmlarial  fever.  In  the  words 
of  Laveran,  **  The  princijMil  foyers  of  jmludism  are  situatcHl  on  the  (H)ast 
or  along  the  banks  of  large  rivers."  High  altitudes  are  usually  free 
fn)m  malarial  fever,  and  the  mountains  and  plateaus  in  the  neigldwr- 
h(K)d  of  malarial  districts  are  often  used  as  sanitaria  by  the  inhabitants. 
The  high  altitudes  may  not,  however,  be  a  protection,  as,  according  to 
Hertz,'  fevers  occur  in  the  Tuscan  Apennines  at  a  height  of  1100  feet, 
in  the  Pyrenees  at  5000  feet,  on  the  island  of  Ceylon  at  6500  feet,  in 
Peru  at  from  10,000  to  11,000  feet.  It  is,  however,  by  no  means 
improbable  that  many  of  the.se  fevers  which  have  been  called  "  mala- 
rial" are,  in  reality,  of  some  other  nature.  This  has  been  shown  to  be 
true  in  the  case  of  the  "  mountain  fever  "  of  the  Western  States,  which 
is  for  the  most  part,  probably,  typlioid  fever. 

Thk  Son,. — Low,  marshy  n»gions  are  particularly  likely  to  be 
malarious ;  hence  the  term  **  imludism"  which  is  so  generally  used. 
Mixed  salt  and  fr(»sh  water  marshes  seem  to  be  particularly  favorable 
for  the  development  of  the  diswise.  Low,  moist,  ill  drained  lands,  rich 
in  vegetable  matters — lands  which  have  been  allowcKl  to  fall  out  of  cul- 
tivation— are  ])articularly  dangerous.  All  marsliy  regions,  however, 
even  in  tn»i>ical  countries,  are  not  of  uec(»ssity  malarious,  an  example 
of  this  being  shown  iii  some  of  the  South  Pacific  islands,  as  already 
mentioniHl.  And,  while  tlie  discjUH*  is  jwrticularly  common  in  marshy 
districts,  it  may  (K'cur  in  otlier  n»gions  in  sandy  or  clayey  soil,  or, 
indeed,  in  nn'ky  n^ions.  An  im[HTvious  subsoil  is  believeii  to  be 
particuhirly  dang(»rous. 

J*]ffeef9  of  Turniiu/  up  the  Soil. — In  many  instances  the  denudation  of 
a  soil  covered  by  forests  or  rank  veg(»tation,  or  the  turning  up  of  the 
soil  in  a  district  which  was  previously  frcn?  from  the  disease,  may  be  fol- 
lowed by  an  outbreak  of  malarial  fever,  while  in  other  regions  where 

*  r,  Ziennwenm  ( ^ychpirdia  of  the  Practice  of  Medicine^  vol.  ii. 
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tlu*  (lis^ease  already  exists  similar  interference  with  the  vegetation  or  the 
M)il  may  grejitlv  intensify  the  severity  of  the  process.  An  example  of 
this  latter  condition  is  shown  in  the  severe  outbreak  of  malarial  fever 
whic*h  was  associated  with  the  excavation  of  the  Panama  Canal.  In 
Paris,  which  for  many  years  had  been  free  from  paludism,  the  digging 
of  th(?  Canal  Saint  Martin,  and  again,  in  1840,  the  excavations  for 
the  fortilicjitions,  were,  in  each  instiuice,  followed  by  an  outbreak  of 
characteristic  intermittent  fever.  Irrigation  of  low  lying  districts 
without  projKT  drainage  has  been  followed  by  an  outbreak  of  mala- 
ria or  an  increase  in  the  severity  of  the  cases.  Such  a  condition  of 
tilings  lijis  been  noted  in  some  of  the  irrigated  districts  in  Southern 
Calif(»rnia. 

Effects  of  Drainage. — Efficient  drainage  of  marshy  districts  which 
liave  lKH»n  rich  in  malarial  fevers  has  a  marked  effect  upon  the  freijuency 
and  severity  of  the  manifestations  of  the  disease.  Years  ago  malaria 
wji>  cM>mmon  in  the  surroundings  of  London,  which  were  marshy  and 
ill-<lrain(Ml ;  tcxlay,  thanks  to  good  drainage,  the  disease  is  unknown. 
The  low  lan<ls  of  Holland  used  to  be  the  seat  of  very  severe  malaria; 
toilay,  only  occasional  cases  of  the  mildest  forms  of  the  disease  oc»cur. 
TIh*  effwt  of  good  dniinage  upon  the  Roman  Campagna  has  been  very 
striking,  the  severity  of  malarial  fever  diminishing  materially. 

Cultivation, — The  cultivation  of  many  marshy,  malarious  districts 
has  \k^-\\  followed  by  a  marked  improvement  in  the  sanitary  condition. 
The  ])lanting  of  trees  has  been  supposeil  to  have  a  particularly  good 
etlWt,  |K>>sibly  bwause  of  the  drainage  of  the  soil  which  is  thus  accom- 
plisheil.  For  some  time  it  was  supposed  that  certain  trees,  particularly 
the  nirttfj/ptuj<  f/iohuluHy  had  an  almost  sj)ecific  (»iftH;t  in  protecting  the 
neighborhfMKl  against  mahirial  fever.  The  advantages  of  this  particular 
tret*  have,  however,  been  much  exaggerated.  Malarial  fever  never  orig- 
inate^ at  s<ni.  Those  cases  which  have  been  reiM)rted  date  their  infection, 
unquestionably,  to  some  jwriod  before  the  voyage.  There  is  much  to 
suggt»st  that  the  soil  has  some  intimate  connecition  with  the  development 
of  the  contagiuni  of  paludism. 

Variations  in  Distribution.— One  of  the  most  striking  character- 
i<tic^  of  malarial  fever  is  the  manner  in  which  it  leaves  one  region  in  which 
it  ha-s  existed  for  some  time,  to  appear  in  another  which  nuiy,  for  a  con- 
*ii<lenible  i)erio<l,  have  been  quite  free  from  any  manifestations  of  the 
di-ejise.  Tliis  change  in  the  distribution  of  the  disetise  is  in  great  part 
due  to  the  activity  of  man.  On  the  one  hand,  an  outbreak  may  follow 
the  abandonment  or  neglect  of  richly  cultivated  areas  which  have  been 
well  draine<l  and  taken  care  of,  as,  tor  instance,  the  Roman  Campagna 
in  the  time  of  Augustus,  while,  again,  in  other  regions  the  turning  up 
of  the  soil  may  bring  about  an  outbreak  where  it  is  least  exi>ecttHl.  But 
tliis  explanation  does  not  answer  all  cjises.  The  apjH»arance  of  malarial 
irvers  in  the  New  England  States  during  the  jKist  fifteen  years,  after  a 
long  |KTi<Ml  of  almost  entire  quiesc(»nce,  is  a  striking  example  of  these 
inexpliciible  changes  in  location.  Again,  in  districts  wh(»re  malaria  is 
|>ennanently  endemic  there  are  often  cycles  in  the  severity  of  the  disease 
which  are  im|M>ssible  to  explain. 

Climate. — Heat  and  moisture  are  imjwrtant  for  the  development 
of  tlie  fever.     In  malarious  districts  a  very  drj'  season  is  usually  more 
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healthy.  Laveran  ^  states  tliat  in  Algeria  the  rainy  years  show  a  more 
severe  endemic  tliau  the  dry,  while  tlie  tirst  *' rains  of  the  antumo  j^ive 
riscj  almost  always,  in  Algeria  to  a  reernde.<€ence  of  the  fever.** 

Season. — In  tropieal  eonntries  malaria  exihts  usual ly  thnmirhout  the 
year,  but  it  is  alinnst  always  most  .severe  in  the  sritnnier  and  falh  As 
one  aji[>n>a(*hes  tlie  temiMTate  eliniate  the  eases  in  winter  and  s|inug 
lieciirne  very  rare.  Ah^ng  the  eastern  <Miast  of  the  L^nitHt  States,  jnst  as 
in  Rome,  tlie  eases  in  the  winter  are  wry  few^  vvhih/  with  tlje  sprinjir  a 
eertain  nnmber  of  infeetions  begiu  to  appeiir.  It  is»  huwever,  not  nntil 
July  that  the  real  nudarial  season  begins.  The  height  of  the  niahirial 
season  is  rt"arli(*d  iu  thi^  montlis  of  Angnst,  September,  and  Octuljer. 
The  following  tahle^  showing  tlie  nnmber  of  eases  of  malarial  fever 
treated  at  the  JiiJuis  Hopkins  Hospital  between  January  1,  18!NX  and 
Jannary  1,  1804,  gives  a  good  idea  of  the  variations  in  the  ixxnuTeuce 
of  the  disease  to  the  nea^ous  of  the  year ; 

Jim.      Feb,      Mar,      Apr.      Mity.      Jnm.     July,      Aug.     Sept.      Oct.      Nov»     I)<?t'.      ToUi. 
9         8  8  17         21         18  38         66       122       120       38        25        490 

The  earliest  eases  show  also  the  mildest  types  of  iufeetion.  Tlms^ 
in  the  spring  the  first  eases  are  usually  tertian  or  quartan  iufeetions.  As 
the  season  advanees  double  tertian  infections  beeonu*  more  fretpient, 
while  at  tlie  height  of  the  nnilarial  seast^n  the  nuijority  <if  eases  are  of 
the  a\stivo-autuniiial  type,  the  most  severe  form  of  nialnria.  Thus,  out 
of  o42  eases  analyzed  by  Hewetson  and  the  authtir,-  tliere  were — 

First  httlf  year.  Sectmd  Imlf  year. 

Ri?gul:irly  intoniiiu<?nt  fevern *    .  113  2311 

.^tivo-atUiimnal  fever**    ...,,.,,.,..-.      5  l!*3 

Combined  infection* 3  8 

121  421-542 

At  the  height  of  thr  malarial  season,  during  the  mouths  of  Septeuiber 
and  October,  there  were — 

B«gu1arly  intermiOeiu  fever-  109 

j&tivo-HiiOiinnal  fevers ...»  120 

CombiritMl  inft^ctitmis  -  .....  .    .        ,    ♦      5 

Tliis  observation  eoneerning  the  variation  of  the  types  of  the  h'ver 
with  the  times  of  the  year  is  as  old  as  Hippoenites.  It  has  long  bt*en 
[M^pularly  supposed  that  the  early  eases  of  fever  in  the  winter  and  in 
thr  spring  rejuvst/ut,  in  Mo^  relapses  frrmi  infections  of  the  preceding 
full,  the  fevers  of  first  invasion  hoginning  only  with  tlie  summer  months, 
Tlie  analyses  iiJ"  our  eases  at  tlie  Johns  Hopkins  Hospital  tend,  however, 
to  show  that,  while  the  projKirtimi  of  fevers  of  fii^st  invasion  is  less  in 
the  spring  than   in  the  summer  montlis,  yet  they  do  oeeur. 

Winds. — There  is  nnnJi  whieh  temls  ti>  snggt^st  that  the  iutWtive 
agent  may  be  earrie<l  by  the  witah  It  bus  been  asserted,  f*ir  instance, 
that  along  the  Itaiiks  of  a  stream  in  a  malarious  district  the  levers  are 
often  more  frequent  ami  severe  on  the  side  toward  whleb  the  prevailing 
winds  bIow\     Again^  in  other  instances  it  Iul;;  appeared  that  strips  of 

1  Tratti  d^  FShretpaluttreA,  Parift,  1884,  p.  8. 

•  **Th©  Muliiri&l  Fevers  of  Ballimope/^  JoHtia  Hopkim  Hiopital  Beportt^j  vol  v. 
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forest  land  have  arrested  the  spread  of  the  disease,  suggesting  that  some 
infections  substance  may  be  filtered  out  by  the  trees.  Thus,  Lancisi 
believed  that  it  was  through  the  influence  of  the  winds  that  the  Roman 
Campagna  became  more  unhealthy  after  the  removal  of  the  sacred 
groves.  These,  he  believed,  acted  as  a  protection  by  filtering  from  the 
air  infectious  substances  carried  by  the  winds  which  blew  over  the 
Pontine  marshes. 

Ai^TiTUDE. — It  has  been  repeatedly  observed  that  in  malarious 
districts  the  dangers  of  infection  are  much  greater  close  to  the  ground. 
Sleeping  upon  the  ground  is  particularly  dangerous.  The  upper  stories 
of  a  house  are  safer  than  the  lower.  Infection  appears  to  take  place 
more  readily  by  night  than  by  day. 

Drinking  Water. — Many  have  laid,  and  still  do  lay,  much  stress 
upon  drinking  water  as  the  source  of  the  disease.  The  experiments, 
however,  of  Celli,*  Marino,^  and  Zeri,^  who  caused  individuals  to  drink 
in  large  (juantities  water  which  was  obtained  from  the  most  malarious 
districts,  without  any  bad  effects,  and  of  Grassi  and  Felctti,*  who  fed 
in<Iividiuils  uiK)n  dew  collected  from  malarious  regions,  with  similar 
negjitive  results,  are  strong  arguments  against  this  idea.  It  should  be 
renieml>ered,  however,  that  while  these  experiments  arc  strong  evidence 
tliat  the  malarial  iM)ison  is  not  introduced  through  the  drinking  water, 
yet  it  is  no  proof  that  water  may  not  contain  the  parasite,  or,  indeed, 
form  an  actual  culture  medium  for  some  forms  of  the  organism.  We 
are  wholly  ignomnt  of  the  manner  of  entry  of  the  parasite  into  the 
system,  of  the  form  in  which  it  exists  outside  of  the  body,  or  of  the 
rluinges  which  it  may  pursue  in  other  media  than  the  circulating  blood. 
It  is  not  imjM)ssible  to  imagine  a  body  which  might  pursue  a  part  of  its 
development  in  water,  reaching  its  truly  infectious  form  only  in  a  later 
>tagi*  an<l  in  some*  other  medium. 

(irassi  and  Feletti  have  shown  that  the  living  parasite  from  the 
rin*ulatin«;  blood  does  not,  when  ingested,  cause  fever.  Thus,  they 
c:in>t'<l  an  individual  to  <lrink  the  fresh  blood  of  a  malarial  patient 
without  result,  while  inoculation  experiments  with  similar  blood  are 
almost  always  |>ositive.     (See  page  34.) 

Rack. — In  many  malarial  districts  the  natives — negroes,  Anibs, 
Indians,  Tamils — appear  to  have  a  relative  insusceptibility  to  the  dis- 
i-ji-*',  the  <legree  of  which  varies  in  different  localities  and  according  to 
dittrrrnt  authors.  Our  observations  in  Baltimore  would  tend  to  show 
tliat  here  the  susceptibility  of  the  negro  is  only  about  one  third  that 
of  the  white. 

( )rrrPATi<)N. — The  occupation  has  much  to  do  with  susceptibility  to 
the  disease.  Soldiers  and  tramps  who  sleep  upon  the  ground  in  malarious 
di-tri<'ts  are  particularly  susceptible.  Fishermen  in  the  bays  and  inlets 
along  the  southern  coast  of  th(»  United  States,  as  well  as  farmers  and 
Ix-rry  pi(^k<»rs  in  the  same  regions,  are  particularly  open  to  infection. 

Xi'tVs  ha**  apparently  no  effect  upon  the  susc(»ptibility,  excepting  in  so 
tar  as  the  very  young  and  the  very  old  are  less  likely  to  be  exposed. 

»  Bull  d.  Sor.  Lanr.  d.  Roma,  1886,  vi.  1,  39  (5  Dec.,  1885). 
^  fifforma  Medirn,  'M  Oct.,  1890,  No.  251,  1502. 
^  BuU.  d.  R.  Ace.  Med.  di  R^mi,  1889-90,  xvi.  244. 
*  CentnUblcUt  fur  Backt.,  1891,  ix.  403,  429,  461. 
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PREDI8P08IX0  CAUBEK.-^It  is  generally  believed  that  in  malarious 
(listrii'ts  almiist  aiivthin^  wliirli  ti'iids  to  diminisli  the  vitality  nf  tlie 
patient  arts  as  a  predispysiiii;  caase  to  nialurial  infrrtion.  It  is  often 
aR^ertnl  that  where  a  previinis  attaek  lias  existtHl  iiijnries  of  variuuH 
sorts  are  particularly  likely  to  be  followed  by  a  relapse  <jf  the  malaria. 
It  him  been  asserted,  for  instance,  that  an  iiijnry  to  the  sjileen  in  a 
patient  w1m>  has  firnierly  had  malarial  lever  may  eall  fortli  a  relapse. 
With  repird  to  the  ef1e<'ts  uf  trannuUisn^  the  observation  of  nearly  a 
thousand  eases  d»n"in;r  th*'  last  five  ur  six  years  has  not  given  any  posi- 
tive answer,  while  the  eoni]>lieations  of  malaria  with  (»ther  aente  diseases 
Imve  been,  perhaps,  nither  surprisingly  infreejuent.  It  seems  rea^sonable 
that  trauma  or  oprration,  l>y  redneiug  the  euntlition  of  the  patient^ 
should  reJider  liini  more  suseeptible  to  a  fresh  malarial  itifeetion  i^r 
more  liable  to  a  nrnideseenee  of  an  already  existing  itnwess.  The  faet, 
however,  tliat  in  marly  seven  year*^  not  a  single  ease  of  postH»[ierative 
malaria  has  oeenr red  in  the  Ji>luis  Htijikins  Hospital  has  led  us  to 
believe  that  many  tif  the  chills  oeeurrin^  under  these  eireumstanees, 
geneniUy  supposed  to  be  malarial,  are  probably,  in  reality,  septic 
in  origin. 

Manner  of  lNFi:rTH>N, — The  discoveries  of  Laveran  have  revealtHl 
to  us  the  iTite4'tious  agent  in  malnriu,  wln1e  its  specifie  a<'tifui  has  been 
abundantly  demonstrated  by  clini<'al  observation  ami  inoculation  experi- 
ments. Ami  yet  it  nuist  be  ctuifessed  that  we  are  wheilly  ignorant  as  to 
the  manner  in  whieh  the  parasite  exists  outside  of  tlu*  body  or  how  in- 
feetion  takes  place.  The  most  important  points  of  eiitry  into  the  system 
which  have  l>een  suggestt'd  are— 

(1 )  Tlie  resjfinvtory  traet  ; 

(2)  Tlie  digestive  tract  ; 

(il)  The  skin  (insect  bites,  etc.). 

(1)  There  is  a  very  general  belief  that  intwtion  may  take  place 
through  the  respiratory  traet,  though  |M»sitive  proof  of  its  fK'cnrrenee  is 
as  yet  wanting*  In  tavi»r  of  this  view  are  tlie  observatif*ns  of  Ijiuieisi 
and  t>tliers  eoucerning  the  winds, 

(2)  Miinv  ol>servers,  as  hits  been  said,  still  believe  that  the  parasite  is 
introilueed  chietly  througli  the  digestive  tract.  The  observations,  how- 
ever, of  Celli,  Marino,  Zcri,  <  Jrassi  and  Felctti,  already  referred  t(j,  are 
very  suggestive  evidence  against  this  idea. 

1*1)  The  iutHMilation  experiments  referred  to  in  the  des<'ription  of  the 
[>ara>)tes  have  gi\  tii  positive  ^n'iiof  that  infection  may  take  plac^e  when 
the  parasite  is  intrmluivrl  beneath  the  skin,  This  rentiers  more  plausi- 
ble the  (»ld  idea  that  insect  l>itcs  may  sometimes  serve  to  convey  tlie 
contaginm.  In  tliis  coinu'ction  one  may  renieml>er  the  remarkalde 
observations  (*f  Theot)akl  Smith/  who  has  shown  that  tlu^  hiemoeytozoon 
of  l\\\as  fever  in  cattle  {PtfrommfT  hhjemhuim)  is  convt^yed  from  aninnd 
to  animal  by  means  of  the  cattle  tick  {Bo'ophUus  borw\ 

Kxpi'rimentally  it  lias  been  shown  that  although  infection  tlirough 
the  alimentary  tract  is  im|>robable,  subcntaneons  infection  is  pissiblc, 
while  clinical  observatimi  is  strc»ngly  in  favor  of  the  view  that  infectioii 
through  the  respiratory  tract  may  occur. 

*  U.  S.  lX*pt,  of  Agriculturt*,  Bureau  of  Aiiitnul  Indiiatrv,  BulL  No.  1,  Washiugton, 
1892. 
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h  Summary. — The  malarial  fevers  flourish  in  low,  moist,  hot  regions, 
tbe  borders  of  rivers  and  marshes,  places  where  the  water  is  brackish 
being  particularly  dangerous.  High,  dry,  sandy,  or  rocky  regions  are 
nrely  malarious.  In  a  malarious  district  there  is  greater  danger  of  in- 
fection near  the  ground,  by  night  than  by  day.  There  is  suggestive 
evidence  that  the  contagium  may  be  carried  by  the  winds.  Age  has  no 
marked  influence  on  the  susceptibility.  The  negro  is  relatively  much 
more  insusceptible  than  the  white.  The  manner  of  existence  of  the 
parasite  outside  the  body  and  the  manner  in  which  the  infection  takes 
pbice  are  still  wholly  unknown. 

Pathological  Anatomy. 

(1)  Anatomical  Changes  in  Acute  Malarial  Infections  ;  (2) 
Changes  folix)wixg  Repeated  or  Chronic  Infections. 

Cases  of  the  regularly  intermittent  fevers  are  so  rarely  met  with 
apcm  the  autopsy  table  that  our  knowledge  of  the  pathological  changes 
present  in  the  internal  organs  are  largely  based  upon  a  study  of  the 
cases  of  pernicious  aestivo-autumnal  fever.  Our  knowledge  of  the 
pathology  of  the  malarial  fevers  has  been  greatly  increased  in  late  years 
by  the  investigations  made  since  the  discovery  of  the  parasite  by 
Laveran,  Councilman  and  Abbott,  Guarnicri,  Dock,  Bignami,  Barker, 
and  Monti.  One  of  the  most  interesting  points  which  at  once  strikes 
the  careful  observer  is  the  extreme  variation  in  the  distribution  of  the 
malarial  parasites  in  the  body,  and  the  anatomical  changes  produced  by 
them  in  diiferent  cases.  This  difference  in  the  localization  of  the  para- 
«tes  and  in  the  seat  of  the  important  anatomical  changes  may  bear,  as 
has  been  pointed  out  in  the  description  of  the  parasite,  a  direct  relation 
to  the  symptoms  which  have  existed  during  life. 

The  most  striking  point  in  the  appearance  of  the  organs  in  malarial 
fevers  is  the  melanosis  which  gives  a  characteristic  slaty  gray  color  to 
many  of  tli(»  orgims.  This  results  from  the  ac(;umulation  of  the  pigment 
prrMJurtMl  by  the  parasites  from  the  hjcmotrlohin  of  the  blood-corpuscles, 
and,  while  almost  invariably  present,  its  distribution,  as  in  the  case  of 
the  imrasit^^s,  and  the  decree  in  which  different  organs  are  affected,  varies 
considerably  in  diff(Tent  cases. 

The  Brain. — The  most  striking  changes  in  the  brain  are  to  be  met 
^'»th  in  the  cases  of  comatose  pernicious  fever.  The  bmin  may  be  the 
♦*€at  of  but  few  niacroscopical  changes.  Melanosis  may  be  entin^ly 
aWnt.  At  times,  however,  there  may  be  a  slight  subpial  oedema  with 
hypeneniia  of  the  cerebral  substance,  and  ])erhaps  punctate  henior- 
rhafros;  mon*  commonly,  however,  th(»  gray  cortex  shows  a  slaty  or 
cnot'olate  (^olor,  which  may  be  quit(»  det^p.  Th(»  vessels  are  markedly 
injected,  an<l  in  places,  as  has  been  said,  punctate  hemorrhages  may  be 
fi»"nd.  In  these  instances  the  microscopical  aj)pcarances  are  most 
^^tnkinpr.  The  cer(d)ral  cjipillaries  are  crowded  with  parasites,  which 
are,  for  the  most  part,  within  re<l  corpuscles,  and  may  form  an  actual 
complete  injection  of  many  of  the  cerebral  vessels.  This  is  generally 
^^t  striking  in  the  gray  substance.  These  parasites  (usually  of  the 
fff^tivo-autumnal  type)  may  be  in  all  stages  of  development,  though 
generally  one  of  the  stages  is  most  marked.     Sometimes  in  cases  where 
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doatli  luts  o«jciirred  during  the  paroxyi^ni  actual  thrombi  of  s^menting;^ 
oriraiHwnis  may  exist.     S<)metimc^  the  orgiini^ms  niav  iwit  be  so  numer^H 
oas,  but  evidmee  of  their  previr>iis  existeufe  is  tVioiid  in  free  cliimps  of 
pigment  and  t^woHen  pijrnienttHl  eodotlielial  eells,  as  well  as^  leurcK^yt'es 
containing  pigment  and  retl  blniKU-iirpiisrh's,     There  in  usnally  decided 
gninidar  and  liitty  degeneration^  and  «»tU'n  j>i^nientatioD  of  the  endotlu^ 
linni   of  the  ve?^?^eliJ^ — a  change  ujMjn  wliteh   the  inmetate  hemuFrhagesB 
prtibably  depend,     Sime  endothelial  et'lk  may  be  greatly  t>wollen,  almt^st" 
neelnding  the  lumen  of  tlie  ve^^seb  :  thei^e,  lu^  has  been  demon'^trated, 
espeeiaUy  by  Monti,  may  contain  a  eonsi<h'rable  nnmher  of  apparently 
well  preserved  parasites  in  van<iys  >tages  id"  development  ;  tliey  may  Ik' 
within  shrnnk*"n  or  brassy  corpuscles  or  full  grown  and  tree.    Occasion- 
ally large  macrophages  are  aevn  ahnost  occluding  the  eapillary,  which 
appear,  according  to  Monti,  to  be  endothelial  celLs  which  have  bn>ken 
liKJse  and  are  free  in  the  current,  h 

These  lesi<in8  are  particularly  marked   in  tlie  comatose  form  of  per*H 
nieions  malaria.     In  some  instances  ditlereiit  parts  of  the  ci^ntnd  ner- 
vous  system    may  be  ditlerently   aiiecteiL      In   om^  ease,  ior   instance, 
studie<l   by   Manduaiavn/   where   the   patient   died   %vith   symiit^nrrs  uf  j 
by  If  Kir  paralysis,  a  s]>eeial  locidi>?ation  oi'  the  (4ianges  was  noted  in  thej 
medulla.     In  other  instances  the  cerebral   lesions  may  be  slight ;  the! 
collections  of  parasitrs  in   the  capillaries,  as  well  as  the  degeuerativi 
elianges  in  ttie  endothelium,  are  not  to  be  made  out, 

Monti'-  has  recently  studied  the  changes  in  the  nerve  cells  in  the 
gray  cortex  in  pernicious  nudaria,  aee*»rding  to  (Jolgi's  method,  witli 
interesting  results.  In  some  wu?os  these  elements  were,  so  far  an  could 
Ik*  made  out,  cpiite  mirmaly  while  in  others  interesting  changes  were 
noted  :  these  eases  were  chii-tly  those  showing  grave  nervous  symptoms, 
such  as  eonui,  during  lifi\  The  alteratioiis  were  not  nuitbrmly  ditfnsed 
tln'oughout  thi'  cortex,  an<l  ntnor  affected  all  the  elL^ments  in  a  given 
zone.  [Usually  cells  more  or  less  i*rfdbnndly  altered  were  found  anmng 
other  cells  and  tibrcs  which  were  quite  normal,  although  a  teudency  to 
a  focal  arningement  of  these  changes  could  l>e  ma<le  out.  The  altera- 
tions atfect+il  cliii*Hy  tlie  protiiplasmic  prolongations  of  the  nervous  cells 
of  the  ern*bnd  (*ortrx.  S)mrtini*'s  the  |*r<»longations  iipjiearrd  thinned 
and  studded  widi  tine  niMles.  Not  inlrr([uently  these  alterations  were 
limited  to  the  more  delicate  ami  distant  brandies,  though  it  was  not 
ditheult  to  fiufl  celLs  of  which  all  the  dendrites  jiresentcd  the  beaded 
aj^peanmce  which  is  so  well  observed  in  the  nerve  cells  of  animals  dead 
of  inanition.  In  other  pfiints  the  alti  i*ati**ns  eonsistwl  of  simple  irregii- 
lariti(*s  id'  contour  in  ilendritf^s  which  were  inurh  thinned,  extending 
from  cells  the  IxMlie^  of  which  were  sometimes  nonual,  more  <jften 
swollen,  ntrely  thinned,  shrunken,  or  atrc»phir.  Coarser  altenitirms 
were,  however,  not  wanting.  Cells  were  found  whose  deiulrites  showeil 
coarse  varicosities  and  very  marked  const rictionjH,  bo  that  they  appeared 
as  if  formed  of  massrs  4if  |)rotoplasmic  matter  connected  only  by  the 
finest  tilatufiits  of  protoplasm.  Similar  *4ianges  were  ijbserved  in  the 
l>rains  of  animals  in  which  embolisms  were  produced  by  the  injection 
of  lyeojxKlium, 

'  Lnr,  dd,  lU.  Omg.  dM,  Soe.  lUd,  di  Mtd.  Ini.,  Rmott,  1890,  142. 
*  ButL  d.  Soc.  Med,-Chir.  di  Pavia,  1895. 
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In  most  of  Moiiti'^  ease^  the  axis  ovlioders  were  well  presented  ;  the 

principal  lesion  appeared  to  eoii^ist  in  altemtions  of  the  protoplasmic 

prolongations.     In  some  ca^^ej^,  however,  e:?peeially  in  one  severe  case  of 

oKMiiiit^Kse  pernicious  fever,  certain  altenitions  were  to  be  made  out  in  the 

•Xories.     In  thi.s  ciise  the  alterations  of  tfie  nervous  elements  appeared 

more  inarkefl  throughont  the  brain  than  in  the  other  eases  ;  the  altera- 

tiam  iu  the  ilendritcjs  were  more  fretjuerit  and  marked,  while  the  nervous 

(irobngations  also,  had,  in  many  jwiiats,  lost    their  normal   character. 
nst^aa  of  being  smmjth  and  regular  as  usual,  they  presented  sometimes 
i^tuall  nodes,  more  rarely  larger  swellings.     Also,  among  the  axones,  a^ 
^Wt*ll  in  the  cerebral  cortex  as  iu  the  eereljellnm,  there  were  occasionally 
irieositie^*       The    altenitions   of  the    nervous    fibres    were^   however, 
alwuvs  less  marked  than  those  of  the  deudrites. 

Monti  believer  that  these  changes  arc  due  to  the  gmve  circulatory 
di?*tiirUmees,  the  oeelision  of  capillaries,  lesions  of  their  walls,  the  stasis, 
*4id  die  hemorrhages  prcKlneed  by  the  malarial  panijsitcs*  It  may  be 
ooirtl  that  n»any  of  these  changes  are  not  dis>;iiurlar  to  those  described 
oy  Dr.  Berkley  in  animals  after  the  injection  <>f  ricin* 

The  Splefx. — The  spleen  is  always  enlarged  ;  there  is  a  pronouneed 
^acQle  splenic  tumor."  The  ca])snle  is  tense.  The  parenchyma  is 
cjfinotie  and  sometimes  is  of  a  markMly  slaty  gray  etdor  ;  it  is  soft  and 
is  often  almo^^t  ditHnent.  In  ac^iite  malaria  dwith  may  occasionally  occur 
fri>ra  rupture  of  an  enlarg^'d  spleen.  Microsr(>|ncally,  the  pulp  eontaius 
enormous  nurid>ers  of  rcfl  corpnselcs,  many  of  which  etmtain  purasites. 
These  panisites  may  be  in  varicms  stagi^s  of  development.  Sometimes, 
ill  (he  s;tme  organ,  dil!ercnt  areas  show  scj>arate  gi'oups  of  pariLsit(»s  iu 
different  stages  of  development,  (Tencrally  the  pigmeutcil  au<l  scgmivnt- 
fontis  may  be  found  in  large  mmdicrs.  Free  forms  of  the  panusite 
I  rt*latively  rare.  One  of  the  most  striking  appearances  in  the  splenic 
^piJTp  14,  however,  the  presence  of  great  ruunbers  nf  pbagoeytcsj  sijme 
,  imaJler  and  apparently  leucijcytic  in  nature,  uthers  very  large  cells,  rich 
^^fttD  protoplasm,  trtmtaining  a  single  large  nu(*lciis  and  orcasionally  a 
HoQiirBe  granulation.  These  cells  nuiy  reach  an  enonnous  size.  They  are 
Hkdeii  with  pigment,  either  iu  large  clumps  or  spheres,  in  nKllcts,  or  in 
^TefV  fine  granules  ;  the  granules  sometimes  present  the  same  arrauge- 
nent  whinh  they  had  in  the  lnwly  ni'  the  panisite.  The  fine  ]>igment 
maybe  ilistribntcd  iu  dclie^ite  lines  throughout  the  wliole  mass  nf  proto- 
piaicm  of  the  phagrM-ytr  ;  it  oi\eu  seems  to  vary  in  its  eohir  in  difierent 
of  (he  ci*ll,  but  on  focussing  this  appearance  is  found  to  lie  doe  t<J 
iiflTeri^iujes.  irk  plane.  These  large  cells  also  contain  red  eorpuseles, 
lirhich  an*  often  partially  or  cimiplctcly  dci-olorized  and  contairj  pam- 
i;  and,  finally,  enlire  smaller  |hhag<>cytcs  with  their  ineluded  pig- 

It  or  corjHiscles,  a-s  well  a*^  elumpH  nf  hiemuglobin  i»f  the  coh^r  of 

M  bras$i   and   fnigments  of  degenerated   red   c**r{>uscles.      (lolgi  and 

Monti  have  called  particular  attention  tn  the  fre<piency  with  which  tiiese 

nBacrophagee  contain   apparently  well   ]>rcserved   parasites   in  different 

9  of  aevelopmcnt.    1  hey  Ijclievc  tfmt  the  shrunken  and  brassy  para- 

^Kis  nnl  corpuscles  arc*  enguIfiMl  in  the  phagocytes  as  wotdd  be  any 

tgti  IkhIv,  while  the  inelyth'd  parasit(*s  c*ontinue  tlicir  devehijanent 

rithin.     Some  of  these  maeroptuiges  may  shtiw  eviden*'cs  of  necrosis. 

Jn  mnn^  cases  one  may  find  in  the  pulp  actmd  focal  necroses,  very  much 
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like  those  whieh  may  be  s^en  in  tj'phoitl  fever.     These  changes  have 
been  well  deseribtnl  by  Barker.* 

There  may  })c  malarial  pignient  free  in  the  intereelhilar  ^aces  in  the 
pulp.  Pijormentr-i!  pfilyniorphonuclear  relU  are  relatively  rare;  the 
rimall  mononuclear  elements  and  the  lymphncyte.s  of  the  follicles  never 
contain  pignient.  The  **apillaries  are  usiually  tilled  with  corpascles  iN>n- 
taininj^  parasites  while  the  t^plenic  vein??  ^how  relatively  few,  though 
tliey  always  contain  phagocyte**  containing  pigment  and  fragmentii?  of 
blix  K 1  -cor  pnscle>f . 

The  Liver, — The  liver  is*  often  tif  an  intense  ^laty  gray  color, 
winch  depends  njjon  the  eiiornions  nnmhers  of  parasites  and  of  pigment 
contained  in  tlie  capillarii*t^-  The  distribution  of  the  pigment  Is  different, 
as  will  be  |KHntcd  out  later;  in  this  acute  malarial  infection  from  that 
ehaiTieteristic  of  repeated  attacks.  There  is  always  a  nnirkt*d  cloudy 
swelling.  Mieroscopically,  the  capillaries  are  r*ften  crowded  with  leneo- 
cytes  and  contain  nunn^rons  phagocytes  ;  some  of  the  largest  macro- 
phages are  here  observed.  Not  infretjnently  tlie  enflothelial  cells  nniy 
be  alf^o  observed  to  sh<iw  evidences  of  pliagocytic  action.  The  perivas- 
cular tissnt^  in  the  pcjftal  spaces  may  show  numerous  pigment  bearing 
cells^  while  Ire^juently  liver  cells  may  be  found  to  ctmtain  clumps  of 
pigment  deriveti  from  the  blomi  and  alterLH.1  rwl  corpuscles.  This  con- 
ditioUj  similar  to  tliat  oliserved  in  pernicious  aniemia,  acH»unts,  doubt- 
less, f<^)r  the  p<jlycholia  and  the  subieterie  hue  so  commonly  observed  in 
the  malarial  fevers.  Ordinarily  relatively  few  parasites  witliiu  red  cor- 
puscles are  to  Ije  found  within  the  vessels  :  these  are  more  numerous  in 
the  interlobular  branches  of  the  jjortal  vein.  In  the  intralobular  veins 
one  more  often  sees  the  macTophiiges. 

Among  the  most  interesting  changes  to  be  noted  in  the  liver  are 
iK'easionally  «ie4'urriiig  disseminated  areas  of  liK^al  necrosis  of  the  liver 
elements  with  frngmentation  of  the  nuclei,  wandering  in  of  ieuctH*yte», 
and  sometimes  with  evidences  of  prolifenition  of  cells  in  the  surround- 
ing tissue.  These  changes  are  very  similar  to  those  already  notwl  in 
tyjihoid  fever  and  other  acute  infectious  diseases,  and  proven  by  Welch 
an<l  Flexner-  to  be  produced  in  diphtheria,  antl  by  Keed^  in  typhoid 
fever,  by  a  circulating  tetxic  substance,  Tlic  occurrence  of  these  foct  in 
the  liver  was  tirst  described  by  (Tuarnieri/  who  as*!ribed  tliem  to  the  cut- 
ting off  of  the  nutrition  by  the  extensive  blocking  of  the  intralobular 
capillaries  with  pigment  bearing  |>liagoeytes.  Barker''  describes  and 
pietures  capillary  thmmbost^  in  association  with  many  of  these  arean. 

The  LrN(;s. — The  alveolar  capillaries  show,  generally,  large  num- 
bers of  pliugocvtcs,  whi^'li  are,  hetwever,  smaller  than  the  largest  macro- 
phages of  the  liver  and  spleen*  Their  snl>stancc  may  show  evidence 
of  necrosis.  Oeciisiimally  pigment  may  be  found  in  the  endothelial 
cells  of  the  capillaries  and  small  veins,  but  mucli  more  rarely  tlmn  in 
the  capillaries  of  the  brain  or  of  the  liver.  Leucocytes  containing 
malarial  pignient  are  seldom  found  in  tlie  interior  of  the  alveoli.  Mono- 
nuclear jihagi>cytes  are  mueh  more  fretjuent  than  ordinary  polymorpho- 

*  John«  Hopkins  Honpitai  Bfj>ortn,  voL  r*,  lftf^5. 
'  The  Jnhm  Hitpkins  Iftmpkal  B^dUtin,  No.  20,  Man^i,  1892. 
^  Jiihm  H**pkim  Hmviud  JitfMtrtji,  vol.  v.,  1895. 

*  Atti  ddta  R,  Aae,  Mtd,  f/i  ilcmm,  ia«7,  h.  ii,  v.  iiL  247-260.  *  Lot.  vtL 
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aeocyteg,  whi^-h,  when  present,  cuntjiiii,  nsoally,  finer,  smulkr 
particles  of  pigment.  The  macrophage's  are  geiieriilly  coHeettHj  ahout  the 
peripherv  of  the  smaller  veirit^.  Tlie  endo^rlot^ular  panL-^ites  sliuw,  uhu- 
ally,  all  stoge^  <if  clevelopment.  The  enilnt helium  oi'  the  ea pillar ies  and 
8I1IJ1II  veins  rarely  contains  pigment,  in  sharp  contrast  to  tlie  condition 
ttng  in  the  brain.  It  is  striking*  that  the  areas  of  hronehopneu- 
lia,  which  are  not  infref^iiently  iinindj  eon  tain  only  the  ordinary 
pfilymoqihonnclcar  leucocytes  and  alveolar  cpitbelial  cells,  pigmented 
eleni€*nts  being  very  mrely  present.  The  ca])iilanes  of  the  septa  may, 
however,  \yo  tilled  witli  pigment  ami  maerophages,  Bignami  suggests 
that  thi.^  fact  Is  due  to  the  Lliniinished  vitality  of  the  pigment  beuring 
eelU,  which  have,  t*)  a  certain  extent,  lost  their  motile  power  and  are 
thuA  les*^  able  to  pass  thro  ugh  the  vessels. 

The  KiDXRVs. — The  changes  in  the  kidneys  in  acute  malaria  are 
usually  much  lens  marketl  than  in  tfie  liver  and  spleen.  Their  gross 
ippearance  varies  but  little  from  the  iit^rmaL  Evi<Icnf'es  nf  pitrrnciita-' 
tion  are  lu^iually  wanting  on  gross  examination.  The  malarial  parasites 
an*!  phagficytes  are  usually  present  iti  smaller  numbers,  the  ipiantity 
l>cing  disproportionately  small  in  comparison  to  t!ic  alterations  of  the 
jtan*nchyma  whieh  are  sometimes  to  be  tbnmL  The  glomeruli,  how- 
over,  are  <*rdinarily  eonsid(^rably  pigincatcd,  the  pigment  at  times  being 
I  *H"€*n  witliin  large  white  cells  witldn  the  vessels,  sometimes  in  the 
;  ^Itmierular  entlothelium,  Endogh*l>ular  pai^isites  are  rarely  seen  in 
the  eaptllaries  of  the  glomeruli  ;  they  are  more  common  in  the  inter- 
tulmlar  vt^sscls,  but  are  rare  even  then\  The  most  important  lesions 
i?r>ni»ist  in  exfoliation  and  degenenuion  of  the  epitlielium  lining  tlie 
(■ap^ules,  Ali>umiti<>us  exudates  within  the  glomeruli  were  found  by 
liignami  only  in  alt^id  pernicious  fever.  At  times,  however,  there  may 
[be  niarked  alterations  in  the  {wireut^liyma— to  wit,  feieal  necroses  of  the 
epithelium,  especially  that  of  the  eonvohited  tuboles. 

The  changes  in  tlie  kidneys  in  wises  uf  hiemogloluimrie  fever  have 
tbct*n  descrilxKl  by  Pellariu,'  Benoit,-  Kienei*,  and  Kclseh/'  The  kid- 
f  nt^vji  are  somewhat  increased  iu  size,  the  cnlor  varying  from  a  deep 
nib  lis  ft  brown  to  a  liglit  yellowish  brown  ct>lfee  color  in  nmre  aujemic 
indtvidnals.  When  the  color  is  pale,  irregular  piuhead  jioints  and 
lihitjihi*?*  of  a  maroon  color  are  to  be  seen  upon  the  surface,  some  as 
fcirge  a«  ^*veral  millimetres  in  area.  They  are  also  seattered  through- 
out  tlie  cortex.  The-c  have  been  shown  by  Kelseh  and  Kieiier  t<i  be 
doe  to  pigment  deposits  ;  they  are  nut  visible  in  more  cong(^ste<l  kld- 
neVH.  The  pyrmiiids  arc  of  a  deep  red  e<*lor  from  intratubulur  hemor- 
rltagee.  The  c^ipsulc  is  wisily  detached  ;  the  consistency  of  the  gland 
i«  tKjrtmib 

Mlrroi*ropicaUt/,  the  epithelium  of  the  convoluted  tubules  and  of  the 
jlnq^e  branches  of  Henle's  loops  are  very  opaque,  the  nuclei  being 
jfsiairpely  visible.  This  is  due  to  an  iutiltration  t»f  the  [»roto|>lasm  with 
III  clijfuse  eolori ng  matter  ami  tine  pi|rnicnt  granules  which  are  rendered 
[aitire  evident  by  Kt>H.  These  granules  are  extremely  small,  and  sepa- 
[ratrly  ttppear  i>f  a  yellowish  color,  while  eti  tnami'  they  have  a  brown 
le.  The  epithelial  cells  are  swollen  and  bulge  into  the  lumen  *)f  the 
Oct»asio[uilly  a  cell  shows  a  hyaline  protrusion  which  seems  nn 

»  Arch,  fUMid.  nai\,  1866.  '*  Ibid,  *  Arch,  ih  Phys.,  1882. 
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the  point  of  escaping.     In  i^omv  tuhe.s  thr?  enithelial  covering  isreppe-j 

sentcd  <vnly  l>y  a  thin  prutophisiiiit'  hiyer  with  a  homogeniMjus  suHiice,  j 
appearhig  as  if  enulod  (inwii  to  tl»t'  lovel  of  the  nucU'i.     The  lumen  I 
of  the    tiilnih*   is  HUihI  with   clumps   of  amorphtms   material   or  ea^td  | 
n»ixe(I  ti>  a  grrat^^r  or  less  extent  with  this  pigment.     The  hrown  specks 
and  l)Ic>tc!ies  seen  macroscopieally  represent  groups  i)i'  tubules,  the  ejvithe- 
liiini  ant!  lunrinu  of  wliieti  are  niiwitetl  witli  similar  masses  of  pigment;, 
but  pigment  may  nho  he  fmiml  in  larger  granules — gnimdes  nearly  a^i ' 
large  us  a  red  bl<Mi<l^x»rjnisele,  aial  mure  or  les^  sphrrieal  ;  they  are  refme- 
tive,  of  a  color  varying  from  a  yelLiw  oelire  la  a  dee|j  brown,  and  are  some- 
timei?  aeennrulated  in  ejntlielial  cells  which  brdge  si»  as  to  almost  oeclude 
the  lumen.    Sanetimes  they  *x'enpy  the  lunjeii  and  fc»rm  eongli^merations, 
taking  the  shape  of  casts  ;  sometinies  they  are  fused  into  a  vitrec^id  maj«sj 
Between  the  (^paipie  dnrk  casts  formed  l>y  the  tine  brown  granulations 
and    the   ahunst   vitretjid   easts   eoniposetl   of  the   large  oniuge  etdortHl 
granulatiftns  every  intermediate  stage  may  be  seen  in  the  same  prej>ani- 
tion,     (Tenerally  this  |iigmeiit  gives  no  reaction  fi>r  iron,  though  Kelseh  ^ 
and   Kieuer  have  obtained   this  reaction  from   certain  gramdes  in  <ine  i 
Ciisc.     The  finely  gramdar  substance  is  fun  rid,  iiet^ording  to  tlicse  nuthors, 
more   partieidarly   in    cases  where  ileatli    has  oetairnsl   in  a   pernieiou,"!  ' 
paroxysm,    while   tlie   larger  furnl^   of  pigment   are   more   frequent    in 
cases  of  Imiger  dnmtion.     Jii  the  gloniernli,  as  well  as  in   the  bbM)d, 
Kelsch    jmd    Kiener   have   iieVTf   seen   the   large   variety   of  granules, 
though  the  finer  gramdes  are  nnmermis.     Between  the  glomerulns  and 
capsule,  usmdly   near  the  nioutli  td'  the  tuhtde,  there  is  »d\en  (luite  a 
colle*'lion   i*\^  gramdes^   which   are  alsn   tonnd   sumetimes   in  e[»ithelial 
cells,  sometimes  free.      In  tlu'  glomerulus  itself  one  may  see  line  gnin- 
ulatimis  dissemir»ated  iti   its  -substance  ami  apjmreutly  inelnded  in  the 
cells  id"  the  enpillary  walls.     Mmv  rarely  gmnulations  nmy  be  aei'imm- 
lateil  in  a  capillary  Irn^p.     In  si>me  eases   there   are  small   interstitial 
hemorrhages.     I'be  pyramids  show  few  eliangi^s.     Tlie  same  varieticH 
iif  easts  as  netted  jib<*ve  may  be  lliund,  ami  the  same  pigment  t»o!li^etions. 
The   epithelium    is   usmdly    intaet,    tlmugli   smuetimes    [irutrudiug  and 
vesicular   tvlls   suggest    that    they   may  take  jnu't   in   the  tbrmation  of 
hyaline  material.     Almost   invariably  a  number  of  the  tnljcs  arc  found 
tilled   with   IdcKKi-corpuseles, 

The  (TAsTm>-ixTi:sT[NAT.  Tract.  —  The  stomach  and  intestines 
shfjw,  under  ordinary  circumstances,  iew  changes  beyund  the  melanosis. 
It  is  to  be  remend»ered,  however,  that  the  intestinal  miiemis  mendinine 
may  be  of  a  dark  steel  gnvv  color  in  contliti(ais  cither  than  malaria, 
MifToscopieally,  mie  may  see  a  ccinsideT*td:>le  number  of  [)ai*asiti*s^  espe- 
cially of  the  full  grown  and  segmenting  varieties,  in  the  cai>illaries  of 
the  mnciMjs  membrane,  t(>gethiT  with  numerous  pigmented  cells  and 
aj*parerjtly  ivw  pigment  cbnnps.  In  most  eases,  imwi'ver,  the  gastm- 
ititestinal  nmenus  mendmine  is  rait  particularly  s<»ngbt  by  the  p:»rasites. 

In  other  instances,  as  pointed  out  by  Mareldaiava  and  Bignami, 
tin**  regit m  nmy  be  tlie  seat  of  the  main  loealization  of  the  affection, 
Maeroscojiieally,  there  may  be  intense  hyjiera^mia  with  punctate  beniftr- 
rkages  in  the  gastro-intestinal  niuco,sa.  In  mie  instance  oljserved  by  the 
author  there  was  a  distinct  dusky  slaty  tinge  as  well.  Here  the  capil- 
laries throughout  the  gaslro-intestinal  tract  may  l>e  crowded  and  blocked 
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with  parasites,  free  and  contained  in  the  red  corpuscles  or  in  phagocytes. 
As  in  the  case  of  the  brain,  actual  thromboses  may  exist  with  necrosis 
of  the  epithelial  covering  and  ulceration.  Cases  of  this  nature  are  asso- 
ciated frec(uently  with  marked  gastro-intestinal  symptoms,  some  show- 
ing a  clinical  picture  very  similar  to  that  of  Asiatic  cholera. 

The  Bone  Marrow. — ^The  marrow  is  generally  of  a  dark  slaty 
ceAoT  ;  it  is  often  ahnost  black.  The  small  vessels  are  filled  with  endo- 
globular  pigmented  parasites,  while  numerous  macrophages  containing 
pigment  and  red  blood-corpuscles  may  be  found  about  the  periphery 
of  the  lumina  of  the  vessels.  At  times,  between  the  corpuscles,  Bienami  * 
found  numeroas  ovoid  or  round  bodies  which,  from  their  size  and  stain- 
ing propensities,  he  believed  to  be  free  spores.  Not  only  in  the  vessels, 
but  ab*4>  outside  of  these,  the  parasites  are  to  be  found  in  greater  or  less 
number.  The  macrophages  are,  however,  especially  numerous,  even  in 
the  pulp.  At  times  also  free  pigment  clumps  are  apparently  to  be 
made  out. 

The  ADRENAL  GLANDS  may  be  the  seat  of  pronounced  alterations. 
There  are  irregular  areas  of  vascular  dilatation,  parasites  being  numer- 
ous in  the  distended  vessels.  Macrophages  with  varying  contents  may 
be  present  in  considerable  nimibers.  The  endothelial  cells  of  the  ves- 
sels may  In?  phagocytic,  and  malarial  pigment  and  infected  corpuscles 
may  even  be  enclosed  by  true  adrenal  cells. 

In  the  other  organs  there  is  little  that  is  characteristic. 

(2)  Changes  following  Repeated  or  Chronic  Infections. — 
Chronic  Malarial  Cachexia. 

While  the  above  mentioned  changes  are  found  in  the  acutely  fatal 
cases  of  malaria,  interesting  pathological  changes  may  occur  in  various 
organs  a**  the  result  of  long  continued  or  frequently  repeated  attacks. 
The  n\i\A  important  of  these  changes  occur  in  the  spleen,  the  liver,  the 
Ixme  niarnjw,  and  the  circulating  blood. 

The  Spleen. — The  spleen  is  always  considerably  enlarged  ;  it  may 
l>o  enormous,  reaching  beyond  the  umbilicus  and  as  low  as  the  pubes. 
It  is  firm  and  hard  ;  the  border  is  shaq).  The  capsule  is  usually  much 
thickened,  and  white  fibrous  cartilaginoid  plaques  occur  U|X)n  the  ^sn^face. 
On  M'ction  it  has  often  a  somewhat  slaty  color,  while  the  trabecnlie  are 
very  pnjminent. 

The  minute  anatomy  and  development  of  the  changes  in  the  viscera, 
following  repeated  malarial  attacks,  has  been  followed  with  particular 
care  by  Bignami,*  u|)on  whose  valuable  work  we  shall  largely  trespass 
in  the  following  description.  The  acute  splenic  tumor  is  «uised  chiefly 
by  the  a^i^gregation  in  the  pulp  of  the  spleen  of  an  enormous  inimher 
of  re<l  corpuscles  which  have  become  either  shrunken  and  brassy  colored 
or  de<rolorize<l,  and  are  found  included  in  the  colorless  elements  of  the 
8ple<»n  as  brassy  colored  fragments  or  hyaline  masses  ;  by  the  continuous 
aggregaticm  of  c^olorless  elements  contiiining  pigment,  red  corpuscles,  or 
parasites,  which  collect  from  all  parts  of  the  b(Kly,  and  many  of  which 
are  necrotic ;  and,  thirdly,  by  great  numbers  of  red  corpuscles  contain- 
ing parasites,  some  of  which  apparently  pass  through  the  vessel  walls 

*  Atti  d.  R.  Ace.  Med.  di  Roma,  Anno  xvi.  v.,  1890. 

« BitU.  d.  R.  Ace.  Med.  di  Roma,  1893,  Anno  xix.  f.  4,  p.  18G. 
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bv  diapedesis  and  seek  the  columns  of  the  palp,  where  they  are  for  the 
mo^it  part  enclot?ed  bv  the  epithelioid  elements.  While,  as  a  result  of 
this  pnieeeding,  a  considerable  number  of  the  proper  elements  of  the 
spleen  become  neeratic,  otheis,  as  well  in  the  pulp  as  in  the  follicles, 
uudorgi>  kar\'okinetic  division,  while  all  this  is  followed  by  a  marked 
h\T)enemia  and  acute  tumor  of  the  splenic  pulp.  Thus  the  spleen  is 
converted  into  a  place  for  the  deposit  of  cadavers,  while  at  the  same 
time,  during  the  same  infection,  processes  of  regeneration  have  b^un 
to  appejir. 

When  the  actual  infection  is  at  an  end  and  the  acute  hj'penemia  of 
the  spleen  has  ceaseil,  the  tissues  in  the  neighborhood  of  these  collec- 
tions of  necn>tic  elements,  or  those  surrounding  the  necrotic  areas  of  the 
splenic  pulp,  show  certain  changes  which,  on  the  one  hand,  tend  to  pro- 
duce permanent  alterations,  and  on  the  other  to  lead  to  a  partial  repara- 
tion of  the  part.  In  those  parts  where  a  considerable  portion  of  the 
splenic  tissue  l>ecomes  necrotic  or  disappears,  being  carried  away  by 
the  lymphatics,  the  splenic  vessels  become  considerably  dilated,  formii^ 
a  network  of  venous  lacunse  which  are  separated  by  thin  layers  of  pulp. 
This  results  in  a  tissue  simulating  that  of  an  angioma.  In  those  cases 
where  a  more  marked  destruction  of  the  splenic  tissue  has  occurred, 
and  where  ever}'  trace  of  the  pulp  is  gone,  parts  become  represented  by 
extensive  areas  of  tissue  which  consist  of  wide  cavernous  sinuses,  the 
septa  of  which  are  composed  of  a  ven'  delicate  connective  tissue,  rich  in 
giant  cells,  similar  to  that  of  the  bone  marrow.  Some  of  the  follicles  be- 
come necrotic  and  fibrous.  While  this  oci»urs  a  process  of  regeneration 
yet  more  extensive  takes  place,  starting  for  the  most  part  from  the  fol- 
licles, but  also  sometimes  from  the  splenic  pulp.  The  follicles  become 
hypeq)lastic,  reaching  sometimes  three  or  four  times  their  normal  size. 
This  new  form  of  lymphoid  tissue,  starting  fn>m  the  follicles,  may  be 
Hometimts  seen  to  surn>und  nei^rotio  arejis  of  splenic  tissue  which  be- 
come smaller  and  smaller  and  finally  (lisjip|x»ar.  In  the  neighborhood 
of  these  hypiTplastic  follicles  <HVurs  a  hyjuTplasia  of  the  true  elements 
of  the  pulp,  while  the  reticulum  becomes  thickene<l  sc)  as  to  give  rise, 
in  preparations,  to  very  beautiful  and  clear  figures,  such  as  are  not  to 
be  seen  in  the  normal  spleen.  Tlu»  pigment  and  probably  the  greater 
part  of  the  necn)tic  elements  an*  carried  on  toward  and  colK^cted  about 
the  periphery  of  the  follicles,  so  that  the  diffuse  melanosis  of  the  pulp 
IS  followed  l)v  a  perifollicular  melanosis.  The  pigment  then  passes  on 
into  the  lymphatic  vessels  of  the  sheaths  of  tlu*  arteries  and  of  the  con- 
nective tissue  of  the  septa.  This  results,  on  the  one  hand,  in  thickening 
of  the  vascular  sheaths  and  of  the  sej)ta,  and,  on  the  other  hand,  in  the 
apj>earance  of  single  or  multiple  lymphatic  cysts,  giving  sometimes  the 
picture  of  a  lymphangioma  and  resulting  in  chronic  lymph  stasis. 

WluMi  we  consider  that  after  each  new  infection  fresh  j)rocesses  simi- 
lar to  these  must  occur,  it  is  easy  to  understand  the  gnuhial  development 
of  the  enormous  splenic  tumors,  in  which,  sometimes,  it  is  difficult,  even 
histologically,  to  recognize  the  original  structure  of  the  orgjui. 

Thk  Livkh. — The  changes  occurring  in  the  liver  in  chronic  malaria 
may  in  the  same  manner  be  traced  from  thosi»  occurring  in  the  acute 
infwtion.  In  the  acute  infection  an  enormous  number  of  phagocytes, 
pigment iferous  or  globuliferous,  coming  in  great  part  from  the  spleen. 
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mvadt^  tlie  eiipillarv  netwurk  of  tin*  ltvut%  while  thi*  p:irasit<'s  are  ^im- 
emlly  ^Taiity,     The  cireiilatit>ii  is  slowctl,  tin/  i-apillury  not  work  liceomes 
dilated,  while  a  certain  annniiit  of  jngnunit  is  taken  up  hy  the  endothe- 
lial oelU  i»f  the  ve^^sel^,  am!   hiter  hv  Kupf!Vr^s  eells.     The  |)i|rioented 
1*111  lot helinni    IxH^nnes   swollen   wwA   in   part   ntcTotiiv.     These   vasenlar 
changt-?^  are  followed  In'  new  ureas  of  bhnHl  stasis.     At  the  same  time, 
aa   ha&i  b^ni   noted,  n»any  of  the   liver  <"ells  suffer  alterations,   either 
midergomg  an  acute  atnipliy  fnmi   pressure  or  a  coa^ulative  necrosis. 
iThi?!«ie  areaii  are  sometimes  tjnite  extensive.     In  other  iustanees  many 
piy  are  found  to  l>e  tilled  with  hloeks  of  yellowish  irou-eoiilaiuing  pi^<- 
»ient,  n^r^ulting  fn»m  the  early  ch.-ath  ctf  msmy  red  eorpnseles.     At   the 
unc  time  a  certain  nnmber  *d'  liver  cells,  Kupt!er*s  eell^,  and  enddtlic- 
Itnl  eidls   multiply  hy  karyokint*sis.     The   result  uf  all  this  is  the  aente 
licpatlc  tumor  and  the  increase  in   functional  activity^>olycholia. 
But  a  Somali  part  of  the  jLjrt*at  number  of  pigmented  elements  which 
Iter  the  liver  ci^cape,  passing  thnni^li  the  branches  of  the  suprahepattc 
Vin»5.     The  jt;reat(*r  part  is  taken   up   f>y  endothelial  and  perivasf^idar 
?IL^,  *«o  that  the  melana'niia  is  followed   l>y  a  mehuntsis  of  the  vessels. 
[Tbo  pigment  then  passes  forward  out  of  the  capillary  network  into  the 
^rivascnlar  lymph  eliannels,  where  it   is  eoUected  in  large  bloeks  eu- 
[elostxl  in  white  t^ells.     These  carry  the  pigment   followiog  the  lymph 
rltannels   to   the   periphery  of  the   lolinles,   and    [>erilohnlar   melanosis 
[follows   thus  the   interlobular   melanosis.     Tliis   process   then   extends, 
^aml   the  masses  of  pigment  are  to  lie  found  three  or  four  months  after 
the  end  of  the  inftvtiim  in  large  hhieks,  for  the  most  part  endoeellular, 
in  ihi*  jH*riviLSCular  lymphatic  tissue  of  Glisson\s  ea|>sule. 
I        While  tluH  migration  of  pigment  is  going  on   in  the  lobule  there 
occur,  on  the  one  hand,  permanent  alterations,  and  tm  the  iither  hand 
[regenerative  pmcessci^.      Where  the  dilatation  <if  the  lymph  and  hhiod- 
d>  and  the  degenenition  and  pigmentation  of  the  vasrailar  elements 
aij**l   markcil  and  extensive,  no  regeneration  may  follow  the  atrophy 
and   necn>?*i.s  of  the  endothelial  and  liver  cells.     The  dilatation  of  the 
%-t**if»b  increases  and  btH'omes  |M:rmanent.     The  greater  part  of  the  re- 
tnajDing  liver  elenientis  disappears  ;  laily  a  few  remain  in  an  atrophic 
tmdilionT   the   tissue  showing  an   angi»miJi'likc  appearance  consisting 
t»f  eetatic  va^^eular  network,  about  which   may  be   reccigni/cd  a  stroma 
nti^tsttng  c»f  Kuptfer's  cells.     Where  tiu-  ililatation  of  the  lym])h  vessels 
\  moist  marked  there  may  CK^eur  small  lymphatic  cysts. 
In  all  iJarts  of  the  liver,  when  the  normal  l»lood  current  has  been 
»rwl  after  the  disappeanince  of  the  pigment  and  the  nccmtic  masses 
Mieral  from  the  endothelial  cells  of  the  vessel  walls,  an  active  rcgen- 
atioQ  of  the  tissfic  elcmdits  occurs  about  the  atrf>phie  or  necrotic  liver 
fcelk.     The  yon ng  hepatic  cells  beerane  arranged  with  great  regularity 
[in  long  rows  on  both  sides  «if  the  old  elements.     Thus,  when  tlie  strrana 
[reiuain'';  intact,  an  interlobular  rcgenenitiou  may  occur.     These  rcgene- 
[mtive  pnit*«*ssi_'s  are  aec<mipauicd  by  tin*  nppearance  of  giant  cells  with 
Iding  nufdei,  just  such  as  are  ftaind  in   the  embryonic   liver.     The 
_encnitit»n   never  appears   in   parts  \A'  the  liver  that  have  not  been 
nentindy  frei^d  from  the  eolleetiinir.  of  pigment  and  parasites. 

The  migration  and  collcetion  of  tlie  pigment  in  the  perilobular  tissue 
is  foUr»we<l  by  a  hyperplasia  of  this  tixSHUe,  so  that  the  siuronndings  of 
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thv  luliiiles  arc  more  distinct.  These  de-  mid  regenerative  changes  result, 
then,  in  a  niarktMl  inerease  in  tlie  size  of  some  lobule.s  atui  a  diminution 
in  size  an<l  an  iitropliy  iif  others.  As  this  process  aeeompiinies  each  acute 
hifeetion,  onv  van  readily  undei>itand  the  chronic  ivcrihilmlar,  mono- 
lohular  hepatitis  of  niahiria,  which  is  characterized  by  tlie  pivscnct*  of 
zones  of  hyperplasia  nr  of  atropliy  <d*  the  parenchyma,  by  c*hronic  Idrnwl 
ami  lymph  stasis,  Iiy  the  fonnatiiui  c»f  arras  id*  angionjatoid  tissue,  by 
lyni|)hci*tases  and  lymphatic  cysts.  In  this  manner  t!ie  hirge  liver 
tinnors  which  are  so  well  known,  with  smooth  surface  and  lobules  of 
irregular  size,  have  their  origin. 

Jiignanii  divides  tiie  processes  in  the  liver  into  four  stages  : 

(1)  TIh'  livtr  appears  ctiiigeste<l,  while  the  lobules  are  not  sharply 
tlistinguishablc  and  >how  in  severe  cases  a  decreastHl  melanosis.  Tlie 
niacr(»sc(*pii'al  (4iaraetcrs  are  about  t!ie  siune  as  those  of  the  liver  in  acute 
niidarial  infectious.  Micn^stn^pically,  at  this  perioil,a  little  after  the  ter- 
luination  of  the  acute  infection,  it  may  l)e  noted  that  the  parasites  have 
disappeared  fr^uu  the  ca] li liar ies  td"  the  liver,  the  jagnientwl  cndovasenlar 
TUacrophages  have  in  great  part  gtiue,  jnid  the  jiignieut  is  eutirely  col- 
lectrd  in  the  c^ndotlieliuni  and  in  Knpil'crV  ct  lis.  Those  parts  of  the 
hepatic  lubnlcs  in  which  necrosis  or  dcgenerati(»u  has  occurred  undergo 
a  marked  atn^phy  ;  the  necrotic  and  tiegenerate  elemeuts  are  carried 
away  in  tlie  phagocytes,  while  the  vascular  network  licconics  dilated. 

(2)  In  a  more  advanced  stage  on  gross  exaniiuatiou  the  luludcs  are 
distinct.  Tlie  melanosis  coutiniu's  to  l>e  diffuse  tlironghfait  tlie  lobule, 
hut  is  more  marked  at  its  pt  ripliery.  The  organ  is  still  i*ongcsti'<K  The 
pH'ticular  features  of  this  stage  are  tliat,  on  the  one  baud,  the  hepatic 
lobuh'  friH's  itself  from  the  accuiuulation  of  pigmeut  and  the  necrotic 
remain^,  which  l>ccomc  collected  towartl  the  periphery  of  the  lobule, 
wliihs  un  the  other  hand,  an  active  proceiss  begins  whic^h  tends  toward  a 
ftartial  rcgeucratiMn  of  tfie  parenchyma. 

(r?)  In  this  sttigc  the  ditl'nse  melanosis  (d'  tlie  lobnh%  willi  the  greater 
prevalence  oi'  pigment  toward  the  periphery,  is  siaH-ceiJcd  l>y  an  excln- 
Kively  [M^rilobular  melani»sis.  The  liver  is  cnlargctl,  the  cimsLstency 
H»niewhat  increaseti,  the  snrface  smooth.  On  sectitai  one  may  see  that 
all  the  lobules  arc  surrounded  by  a  slate  colored  line,  in  the  ueiglibor- 
htHKl  of  whicli  the  coloration  of  that  part  of  the  lobule  is  somewhat 
brown.  Ill  general,  tlie  slaty  lines  marking  out  each  Inbule  form  an 
cXijuisite  network.  The  size  *d'  individual  Inbnhs  varies  greatly  :  some 
arc  two  ur  tlin^e  times  the  normal  size,  others  are  marketlly  diminished. 
Mieroscopi(*ally,  it  may  be  observed  that  the  degenerative  altenitions  of 
S4tuje  loljutcs  have  led  to  the  formation  of  false  angi*»inata  ami  of  lacuna* 
or  cysts  of  lympbatie  nature.  Other  lobule^,  liv  the  process  of  regene- 
mtion  already  ilcscrilicd,  have  increased  notablv  in  vohuue.  The  pig- 
ment has  Income  extravascular ;  its  tmnsprirt  flirough  tlic  ca]>illarie8 
and  |tcrilobnlar  lymphatics  is  brought  about  l>v  white  nmno-  and  poly- 
morph on  ut*l  ear  cells. 

(4)  In  cases  in  which  the  acute  infection  has  passed  for  several 
months  (in  mie  case  three  mi  ait  lis  i>uly)  the  pigmcntatifni  is  greatly 
<liminislied  and  scarcely  visible  t*»  tlie  naked  eve.  The  liver  is  notablv 
eidargtHi  and  congested.  The  snr(aee  is  smooth.  Ou  section  one  may 
see  the  lobute^s  tlistiuetlv  marked,  surrounded  by  a  mo^t  delicate  red- 
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dish  brown  border;  the  consistency  is  somewhat  increased.  Micro- 
scopical examination  shows  that  the  melanosis  has  become  exclusively 
perivascular. 

(5)  Lastly,  one  arrives  at  the  definite  terminal  form  of  the  chronic 
malarial  hepatic  tumor.  The  macroscopical  characters  are  the  follow- 
ing :  The  liver  is  increased  in  size  and  in  weight,  sometimes  enormously ; 
the  surface  is  smooth,  the  capsule  a  little  thickened.  On  section  the 
appearance  is  finely  granular,  the  lobules  are  distinct,  a  little  prominent, 
and  surrounded  by  a  zone  of  slightly  pinkish  tissue.  Microscopical  ex- 
amination shows  the  disappearance  of  all  malarial  pigment.  The  altera- 
tionir!  of  the  parenchyma  are  similar  to  those  described  in  the  last  two 
stages).  The  lobules  of  varying  size  are  surrounded  by  a  hyperplastic 
perilobular  connective  tissue.  The  connective  tissue  of  the  larger  septa 
Ls,  on  the  other  hand,  of  about  normal  volume.  A  notable  dilatation 
of  the  capillaries,  with  stasis  of  the  colorless  corpuscles,  persists.  The 
hepatic  cells  are  altered  in  form  in  the  zones  where  the  dilatation  is 
mo8t  marked.  There  is  considerable  difference  in  individual  cases 
in  the  extent  of  these  various  lesions.  There  are  cases,  for  example, 
in  which,  despite  the  enormous  increase  in  the  weight  of  the  organ, 
there  may  be  no  very  marked  dilatation  of  the  capillaries,  nor  are  false 
angiomata  or  lymphatic  cysts  to  be  found,  while,  on  the  other  hand,  the 
hyperplasia  of  the  perilobular  connective  tissue  and  the  increase  in  vol- 
ume of  many  lobules  may  be  more  marked :  there  may  be  an  evident 
h\^rplasia  of  the  parenchyma  (hepatic  cells  with  many  nuclei  and 
nuclei  rich  in  chromatic  substance).  In  other  cases,  on  the  other 
hand,  the  cysts  and  false  angiomata  may  be  enormously  developed, 
H4>  as  to  constitute  one  of  the  chief  factors  in  the  enlargement  of  the 
liver. 

The  Bone  Marrow. — In  individuals  who  have  had  numerous  re- 
lapses i)f  malarial  fever  the  marrow  of  the  long  bones — for  exiiniple, 
of  the  femur  in  the  upper  and  lower  fourths — is  usually  red  and  of  a 
consistency  greater  than  is  generally  seen  in  acute  infections.  The 
micn>scopical  alterations  are  various ;  generally  the  signs  of  an  active 

I )n>l iteration  of  the  proper  elements  of  the  marrow  are  present.  This 
<»ads  to  an  increase  in  the  hjeniatopoietic  activity.  There  are  factors, 
however,  such  as  the  degenerative  and  destructive  alterations  which 
take  place*  in  the  bone  marrow  during  acute  infections,  which  injure,  to 
a  varying  extent  and  through  a  varying  length  of  time,  the  hieniatopoi- 
etic  functions  of  the  marrow.  In  other  cases,  very  rare  indeed,  the  bone 
marrow  pr(»sents  the  macroscopiciil  and  microscopical  features  which 
exist  in  acute  pernicious  anremia,  particularly  the  presence  of  a  consid- 
erable number  of  megaloblasts.  Lastly,  there  may  be  cases  in  which 
the  new  formation  of  the  htematoblastic  marrow  is  wanting  or  entirely 
insufficient.  In  these  causes  the  post-malarial  anaemia  is  of  necessity 
prr>gressive. 

Tiif:  Blood. — Corresponding  to  the  change  in  the  hone  marrow, 
Bignami  and   Dionisi  *  distinguish  four  types  of  post-malarial  anjeniia  : 

(1)  Antemite  in  which  the  examination  of  the  blood  shows  alterations 
similar  to  those  observed  in  secondary  ana}mije,  from  which  they  differ 
only  in  that  the  leucocytes  are  diminished  in  numl)er.  The  greater  part 
»  Cent.f.AUg.  Path,  lu  Path.  Anat,  1894,  V.  No.  10,  422. 
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of  the,se  cases  go  on  to  roc«iverv  ;  a  fi'Wj  without  any  further  change  i 
the  hieriiiilultj^ical  cornhtioii,  pursue  a  fatal  course. 

(2)  Aniemiic  in  wliicli  the  eximiiTiati(»ri  of  the  blood  showgi  aherations 
Ktniilar  to  tlio^se  seen  in  pernicious  amtniia — presence  of  gigantobhi-^ts 
(DiCjiiralobhists}.     These  ca^^es  end  fatally* 

(^3)  Ana'mia?  \vhi<'h  are  progn^ssive,  as  a  result  of  lack  of  ciraipen- 
sation  by  the  marrow  for  losses  brought  about  by  the  infection .  At 
autopsy  the  marrow  ui'  the  long  bones  is  found  to  be  wholly  yellow, 
A\hile  the  marrow  of  the  tiat  bones  is  also  jMior  in  nucleate<l  nnl 
corpuscles. 

(4)  Chronic  amemiie  of  the  cachectic,  which  differ  from  the  above- 
mentioned  types  by  clinical  and  anatomical  character?^  in  that  the  special 
symptoms  of  malarial  cachexia  prevail,  while  one  observen  post-nic*rteni 
a  sort  of  sclerosis  of  tlic  bone  marnnv.  The  marrow  of  the  limg  bones 
is  red  and  of  an  increased  consistency  ;  tlie  giinit  cells  are  very  numer- 
tais,  anil  many  are  nt^erotic  ;  the  nucleates  I  re<l  blood-eorpnscles  are  very 
Hire,  and  the  coha-lcss  {M)lymorphonnelear  c<:)rpUi!icle.s  are  present  in 
small  n umbel's. 

The  Kidneys^— The  kidneys  in  chronic  nialaria  show  usually  no! 
great  changes.  Kieiier,  however,  dcscril>es  two  IV^rms  of  kidneys  met 
witli  in  ehronie  palndism  :  (1)  tho  congested  form,  and  (2)  the  atrophic 
Ibrni. 

(1)  The  engorged  kidneys  are  voluminons,  intTcased  in  wx^ight ;  tiie^ 
snrlace  is  smooth,  the  consistency  firm,  the  ordor  of  a  deep  red.  The 
congestion  is  especially  markcrl  in  the  pynimids.  All  the  vessels  are 
distended^  and  the  etjngcstion  is  sonietimes  su  extreme  that  interstitial 
hcmorrlnigcs  may  result  or  lieTm^rrlnigcs  into  the  iuteri*»rof  the  tubidcs. 
The  cpithelinm  of  the  tubnlt*s  is  gramilar;  there  is  often  destpiamatiou, 
and  hyaline  casts  may  he  ftmnd, 

(2)  The  atrophic  kidneys  are  small  and  irregnlar  in  surface.     The 
capsule   is  adhercjit,  the  consisteney  increased.     The  kidneys  show  a 
maroon  or  maiiogany  color  or  a  blotcliy  a|»]>tnirance.     Snudl  cysts  are 
often  to  be  fi>und.     The  mienwcojx'   shi^ws   alterations  as  well  in  the' 
ciamectivc  tissue  as  in  the  epithelium  of  tin*  tnbnlcs, 

Atfitfff*itl  tfiyvHeratioit  oeaisionally  foHijws  <'hronic  malaria.  This  Ima 
been  noted  in  the  kidneys  by  Laveran  '  in  two  instances,  but  in  l>oth 
of  them  the  malarial  t^achexia  was  complicated  with  chronic  bnmcho- 
|ineunn^nia  and  liroiichiectasis.  Fn'rirlis*  describes  three  cn8es,  while 
Marchiafava  and  Bigmuni'*  have  carefully  studied  scvenil  instances. 
Tlie  clinical  history  oi'  these  cases  showecl  that  after  a  long  pcriotl  ftf 
fchrih*  attacks  (a^stivo-antumnal  itr  obstinate  i[unrtan)  there  folhiwed 
tlic  symptoms  of  nejihritis  and  a  rapiil  cachexia,  in  which  the  patients 
die«d  in  a  few  months.  On  aut<»psy  the  principal  changes  that  were 
found  were  a  grave  anaemia,  a  mamntir  condit!c»n  of  tfie  orgjins,  a 
clironic  nei*hritis,  and  a  dit!\ise  amyloid  <lcgcnenition.  Tlic  ^lislribntion 
of  the  amyloid  snbstajiee  in  their  cases  was  as  follows:  The  degenera- 
tion was  nn^st  prev^aleut  in  the  ktthtnfH^  where  not  only  the  vesseLs  of 
small  and  medium  size  and  glomernli  were  affected,  but  also>  to  a  e«n- 
mderable  extent,  the  walls  of  the  renal  tubvdes.     The  altemtion  of  the 

'  TraUi  des  Fihrtji  judimtrtu^  p,  94.  '  Lt:hrbuch  dtr  LtlprrkraiJcheHen^ 

*  i?i/oi*imi  Mtdka^  1891,  vol.  i.  p.  571. 
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inlersdtiiil  tissue  and  the  degenerations  of  tht*  renal  parenehviiiu  ure 
very  jfTave. 

After  the  kidneys  the  amyloid  degeneration  is  most  severe  in  ttie 
mi^inen  and  the  spleen.  In  tlie  fntc^iiue  the  dejL^foneration  affects  chiefly 
llie  vessel*  of  the  villi,  but  abn  tlie  vessels  of  the  suhmucosa,  and  to 
lees  extent  thoi^e  of  the  otlier  inte^^tinal  eoat>.  In  tlie  f^piecn  tin*  vas- 
etilar  network  of  the  periphery  of  the  follicles  is  particularly  affected* 
Here  one  seej^  usually  ihe  deposition  of  jy^reat  blocks  of  amyloid  suIj- 
[ice,  while  in  the  tnibeculie  of  the  jmlp  the  i>rocesg  is  in  Its  l)cu:inning 
Li  entirely  wanting.  In  the  lirff  there  is  a  Icj^s  exteusivc  aud  ditfuse 
de|Hi^ition  of  amyloid  snhstaneii  than  in  the  kidneys.  The  degcnemtion 
iiflW-ts  iJ^lands  of  hefrntic  tls^siie  whicli  are  irregularly  disseminated,  so 
titat,  for  example,  one  may  see  an  island  of  the  size  of  a  lobule  or  larger 
fr*>ni  which  the  hepatic  tissue  has  entirely  disnj>|)eared,  the  vascnlar  net- 
work showing  a  most  grave  amyloid  dcgcucration,  wldle  abont  this 
fh*.*  hrjt^itle  tissue  hiLs  a  normal  api>ca ranee,  llie  first  small  zones  uf 
d«*gi'iienition,  according  to  Bignami,  seek  by  prelerenco  the  periphery 
of  the  hepatic  lobules,  fnan  whence  the  process  spreads. 


^iRiAi.  Cirrhosis. — Toe  Relation  op  Chronic  or  Repeated 
Malarial  Ikfections  to  Cirrhotic  Processes. 

Ftir  many  years  certain  antlioi's  have  associated  cirrhosis  of  the  liver, 
[cerUiiii  chronic  n*nal  clianges,  ami,  in  some  instances,  chronic  inflamma- 
tii>n  of  the  lung,  endocardium,  and  eeuti^d  nerv*ms  system,  with  malarial 
1  <e%'<*r.      Indeed,  in  ahuust  all  work.^  npmi  nuHlieine  malaria!  iever  is  in- 
eluded  fks  one  of  the  etiological  factors  in  ordinary  atrophic  cirrhosis  of 
the  liver.     This  statement  has  l»een  based  almost  entirely  uinm  nm^h 
I  elinic:il   obserN*ation,  no  one  having  definitely  traced   tht^  ilevelopnu-nl 
of  tlic  cirrhosis  from  the  changes  followinj^  acute  or  chronic  nuilaria. 
Yxericlis^   noted  the  rarity  of  cirrhosis  in   patients  dyin^:  with  chronic 
irbi,  though  in  live    instancei^  this  was  the  only  eticdogical  can^e 
hlcb    he  could  ilbM»over,       Laveran*    in    his  consideratile   experience 
ha^  RM'n  bur  two  cases  of  atrophic  cirrliosir<  fnlhiwiu^r  malarial  fever. 
MVhdi  has  seen   but  one  case  of  atrophic  cirrhosis  whieli  appeared  to 
fcdlikH    malaria. 

Keljs<*h  and  Ki^ncr  give  a  longer  descri|itir>n  of  lie|>atitis  in  midariai 
.  dfeltii^'uishing  three  forms  of  clinitiic  malarial  hepatitis  au<l  two  groups 
[of  uialarial  eirrhoses  :  (1)  Insular  cirrhosin  with  nodular  hepatitis  and 
cirrhosis  with  diffuse  parenchynnitous  hepatitis;  (2)  annular 
with  n*xlular  or  dit!\ise  parenchymatoos  hepatitis*  The  gen- 
appearance  of  tlie  liver  in  these  eases  is  that  iA'  <u*dinary  atrophic 

Bignami  han  recently  dlscnsse^l  this  subject  iu  a  very  thonaigh  man- 
ner* lie  concludes  that  there  is  little  evidence  to  show  that  ordinary 
atrophic  cirrhosis  is  a  fre<pient  ft»llower  of  malarial  fever.  After  ilescrih- 
ing  the  development  of  the  ordinary  chronic  Iiepiitic  tnnior  of  malarial 
caichexia,  he  sjiy^i :  "It  is  easy  t<j  understand  from  tliis  that  it  is  not 
difficult  to  make  a  differential  diagnosis  between  this  form  uf  chronic 
UUDur' — or  of  chnmic  hepatitis,  a^  one  might  say — from  the  other  formn 
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iff  eirrhosiis.  There  are  not  iiiet.s  or  reusoos  suflieieiit  to  vnu^v  u>  to 
iH'lifVO  that  onlinarv  cirrhosis  mii  follow  u  dironie  tumor.  The  ytrue- 
ture  ill  the  two  oases  is  absohitely  d  it!  ere  lit.  In  the  one  we  have  an 
extensive  new  formation  of  enniieetive  tissue,  luultilobuhir  in  natiirej 
retraeting  abtjut  tlie  iiu-huletl  Inljulcs;  in  the  other,  a  more  scanty  Ibr- 
uiation  of  perih)buhir  eouneetive  tissue  ufx)ut  a  single  lobule,  not  eon- 
traetiutTf  together  with  jLj^mve  altenittfui.s  of  the  lobules  themselves*, 
esi»eeially  of  their  vascular  and  lym[ihatie  system,  not  depending^  as 
we  have  seen,  upon  the  new  fin*uuitif>ii  of  jterihilinlar  eiuineetive  tissue, 
bfit  due  to  h'sious  |nimarily  InriiL  Atnijiluc  ernHlitions  of  the  liver 
exist  In  malaria,  but  are  simple  atrophies,  and  oeeur  in  patients  who 
are  exhausted,  Hor  example,  by  profuse  diarrhoea,  etc,  or  in  e4Kse8  which 
I  have  deseribiHl  as  progressive  jKist-mutarial  anaemia.  They  depend 
U|M)u  tlie  complete  want  or  alnmst  cinn|*lete  absence  of  any  process 
tending  toward  regeneraticju,  resulting  from  grave  and  ditluse  regretisive 
altenvtituis." 

Barker^  has  recently  ably  discussed  the  relation  of  malarial  infections 
to  eirrliotie  prcmesses,  autl  has  emphasized  tlie  fact  that  many  ctuiditionj^ 
exist  in  the  orgtius  iu  malarial  fever  wliich  might  well  be  the  startiug- 
]K*int  tor  extensive  growtli  ui'  connective  tissue,  Flexncr,'  after  the 
injectiiui  of  bloo<l  serum  from  one  aninuil  into  another,  has  seen  the 
devel^jjunent  of  ehiiractcristic  cirrluisis  of  tiie  liver  and  of  tin'  kidneys 
in  rabbits,  following  i<H"al  necroses  not  dissimilar  to  those  found  iu  the 
liver  iu  acute  malarial  infectiouisi. 

In  conclusion,  then,  it  may  be  said  that  secondary  selenitic  processes 
f»f  greater  or  less  degree  in  the  liver,  sjileeiii  and  be  me  marrow  arc  nctt 
uucommou  after  repeated  malarial  infeeti(Uis»  The  t|ncstion  of  the 
possibility  of  tlu^  dcveli»pnn'iit  of  a  tntr  afroithfc  rlrrhoHti*  of  the  livcr, 
of  malarial  origin,  is  not  settled  ;  the  dcvchnimcnt  has  never  been 
actually  tniccd  and  the  conditii^u,  if  it  exist  at  all,  is  proliably  mre. 
The  possibility  of  itH  occurrence  cannot,  how^ever,  l>e  denied. 

Symptoms. 

Period  of  Incubation. —  In  tlie  absence  of  definite  knowledge  as 

to  how  malaria  is  acquired,  the  ideas  eonccrning  tin'  period  of  incuba- 
tion have  varied  very  greatly.  It  has  nndiaiijtedly  l)ecii  observctl  that 
chanicteristic  malariid  fever  may  ap|iear  very  shortly  af\er  exposure  in 
a  malarifHis  tHstrict,  many  oljservers  beticvitig  that  this  may  oeeur  with- 
in a  shorter  time  than  twcnty-fbur  hours.  It  is  pos>iiiIe  that  the  febrile 
attacks  which  oeeur  sometimes  inunediatcly  after  exposure  at  night  in 
damp,  marsfiy,  malari<jns  tbstricts  may  have  some  t»tlier  cause  than 
malarial  infecti<m.  Thus,  Plclin  <lcs<'rilH\s  cases  where,  after  cx[K)sure 
at  night  in  very  malarious  districts  in  West  Afri«i,  there  wa^  an  imme- 
diate |>aroxysm  similar  to  a  nmlarial  attack,  wdiicli,  hcmever,  did  not 
reeur  until  tlie  apjvearaucc,  ten  flays  later,  of  a  true  malarial  fever, 
which  doulftless  dated  its  infection  frcun  tlie  idght  of  exposure.  At  the 
time  of  the  first  paroxysm  the  blood  was  negative,  tht^  parasite  6estivo- 
autumnal)  nc»t  apj»earing  until  tt^n  days  later.  The  hypothesis  ot  Plehn 
that  the  initial  paroxysm  was  duf*  to  the  absorption  of  some  toxic  6ub- 

*  Johm  Hopkina  BoepUal  Exports,  vol  y.         '  The  M^kal  ^tm,  Phikcl,  Aug.,  18M. 
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sbuice  produced,  perhaps,  by  the  parasite  outside  of  the  Ijody,  is  nigetii- 
ITU?,  but  ^eems  a  litth^  far-feU^hed.  More  ecminioiily  an  interval  uf  one 
or  two  weeki-  may  be  made  out  between  the  time  of  exposure  and  tlie 
time  of  the  breaking  out  of  the  disease.  Maillot '  eonsidi*re<l  tht^  mean 
perit^  of  iueubation  to  be  from  ten  to  twelve  dayn,  while  iSrirel  -  esti- 
mated  it  at  from  seven  to  nine  days.  Hertz-'  states  that  the  period  of 
ineubation  is  eommonly  reckoned  at  from  six  to  twenty  chiys,  lint  be- 
lievesii  that  tlie  dLsease  may  appear  iinniediately  after  tlie  reee|vti<ui  of 
the  injurioiLs  influenee, 

A  number  of  iustauees  of  pn>longetl  incubation  lia\*e  been  reported^ 
many  of  which  are  open  to  doubt.  Some  of  these,  however,  are  liard 
T  !:un.     Sueh,   for   instanee^   is  the   ea-^e  of  Blaxatl/   where,  aflter 

IT  tive  (lays  in   the  harbor  of  Port  Louis,  two  of  the  erow  of  a 
iiiiiUM-if-war  were  attaeked,  at  th*'  end  of,  res|)eetively,  twelv(*  and  four- 
teen €h*ys,  with  ipiotiditin  intermittent  t*ever,  while  two  others  developed 
tertian  fever  at  the  end  of,  res{ieetively,  forty -eij^ht  and  one  hundred 
and  eighty-four  days  after  eml)arkation-     It  is  i)rf»l>able»  in  view  of  i>ur 
pr«»ent  knowk»dge,  that  many  aises  of  prolim^fd  incubation  represent 
'   '      -    -  of  <_*arb*er  attacks,  the  manifestations  <if  wliich  have  been  pre^- 
i   would   have  been  evident  an  more  earrfnl  exnmination. 
ij{  riH.*ent  years,  since  the  discoveries  of  iIr'  malarial  parasite  and 
tilt*  imMndation  experim<'nts  of  (yerhanlt/"  Mariotti  and  Cinrrochi/'  Mnr- 
chiafova  and  CelIi,^Gnaldi  and  Antolisei,"  An^r^'lini,*  Di  Mattei/^*  Calan- 
dructnu,"  Bein/*  Baci'clli,'^  Sacharov,'^  the  snliji-ct  lias  l>ccn  efaisi<lered 
in  a  much  more  intellijj^ent  matmer.     The  i>eriml  of  inenlmtion  in  these 
cw^es  whtTe  the  bl««>d  uf  one  malarial  initient  was  introchicetl  intnivcnously 
or  hv[Mxieraiically  int4i  a  hcsdtliy  indiviihiab  have  varied  ^ifrcatly.     In  in- 
dividual cases  there  wa.s  a  variance  in  the  period  of  incubation  of  from  six 
to  ei|fhteen  davs,  whih^  the  a  venire  (lnrati»ii»  was  fn*m  eh^ven  to  twelve 
davff.      Ueeently,  litustianelli  and  liii^nand  ^^  Irave  contribnted  four  new 
ti»  this  list  and   have  made  a  careful  stuily  4 if  tiiis  subject.     In 
[their  wonh^,  Uie  period  (»f  incubation  in  these  eases  of  artificial  inocu- 
■lutiiiii   ri-prt*seuLs  **  tfir  time  neeessiiry   for  the    i  nor 'u  la  ted   parasites  to 
I  mrrivi*    by  multiplieiition,  at  the  quantity   necessary  to  determine  the 
(ever,     *  *  -  .  *^The  |)eri<Mlof  incul»ation  with  a  pven  variety  of  para- 
iiitc*  varie:*  inverni'ly  to  the  ijunntity  of    material   iniK'ulatLKL"   .... 
^'The  mean  and  mininnnn  perind  uf  incubaticju  luich-r  ^'ijiial  conditions 
[varies  witJi   die  vari^ms  jrroujis  *jf  the  fever:  it   is  least   with  lestival 
(^,  a   UttJe  km^er  with  tertian  fever,  and  yet  a   little  lontr^'f  with 
in  fever/'     They  believe  that  they  are  justitied  in  «)ncludin;^  that 
perif>il  of  incubation  in  experimental  mahirial  infectious  is  not  a 
i^tant  quantity,  but  varies  in  the  same  trroup  of  fevers  and  in  ditler- 
mi  gn»uj)«.     Ill  a  ^iven  gronji  of  levers  it  de|)<^n(ls  primarily  u[ion  the 

t  r  ,-.^  Ji'  riiirrn,  p,  263.  "  Airh.  ih  Methnn  m'tUL,  li^>iAy  t.  3,  p.  273w 

iHi-tiiti^  vol.  ii.  p»  588.  *  QuuiwJ  fmni  Hertz,  ktc,  cit 

Mfff.,  1J<84.  .^75.  "  /^i  Swrhm-Tttnlr,  1884,  k  iv.  t.  liv.  263. 

d,  Med.,  I88r),  iiL  Nm.  1 1  and  14.     ^ Hi/,  Med.,  1889,  Nob.  225,  2H  274. 
1KH9,  Koi*,  220  mu]  227,  i>p.  i:iA2,  i;i'>S, 
'  M    und  Atrh,  flir  Ihm,,  1S<*5.  191. 
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(lyiiTitity  of  material  inociilatefL  Tn  iliflVrent  frr»^ups  of  fevers  it  varies 
with  the  ra|ji<lity  of  tlie  evelt*  of  (levelopnieiit  tjf  the  piirai*ites  and  with 
the  speeial  eapaeity  for  repn>duf:tiiui  of  the  i>urii>itic  variety," 

Tliey  have  eoiistnieted  the  followintj  table  from  an  anuly^^is  of  all 
cuscii  of  experiiuentid  iiialarial  infeetion  whieh  tliey  eonld  collect : 

Ti^.Hfia  nf  Ttinniwitinti  MttJtimuTQ  MinliTHiin  Mean 

lerind  of  incubation.  [days).  (days),  tdaysj. 

Quarlnn  fever 15  11  13 

Tertian  fever    ,..,,....  12  6  10 

.£Btivo*tuituiDnal  fever 5  2  3 

These  researelie!^,  especially  those  of  Bast iaiielli  and  Eignaovi  proving 
that  the  inciiliation  period  in  testivu-antumnal  fever  may  be  as  l»rief  ai? 
two  days^  are  of  a  ^reat  deal  tif  interest.  It  is  striking  to  see  how 
well  their  eoncfusiifos  a^^ree  with  the  <leductitnis  which  have  been  dniw^n 
by  other  observers  before  the  «lisenveiy  *A'  the  malarial  parasite.  It  is 
with  t!ie  lestivo-aottMnnal  variety  cif  the  pantsite,  that  variety  which  is 
associated  with  tlie  i>ernici{nis  fevers,  tliat  the  short  [K^riods  of  iiiculm- 
tion  Imve  been  observed,  while  the  older  clinical  observations  of  shi>rt 
yjcriods  of  incitlmtitm  relate  n.-^iially  to  tin*  same  class  of  aiscs.  We  iiin- 
mit,  howL'Ver,  puf^itively  assnine  tliat  tlic?<e  Hpnvs  represent  the  period 
of  inciibati(»ii  in  infection  as  it  onlinarily  takes  place,  for  we  tin  iKtt 
know  him   or  in  what  form   lliis  ocenrs. 

The  i^eneral  resnlts,  however,  of  inftcniations  in  tertian  and  quartan 
fevers  ajL^ree  cpiitc*  closely  with  wliat  mijiiit  have  been  expecte*!  fnmi 
clinical  observation,  while  the  denionstratiun  that  after  small  intra- 
venoiis  inocuhitioiis  in  iestivi>-aiitmimal  ft^ver  the  disease  may  ajuiear 
ill  lnrty-i*iMflit  honrs  makt^s  it  nny  easy  t^»r  ns  tr>  bcli<'ve  tliat,  Imwt^ver 
the  infeclimi  may  ticcur,  the  true  incubation  period  in  some  very  malig- 
mmt  fevers  may  be  extremely  slmrt. 

Piehn  ^  advances  an  iii^enions  hypothesis  to  account  for  certain  esirly 
manifestations  of  fever.  He  asseits,  as  has  been  stated  abovc\  that  he 
has  miticed  in  several  instances  a  well  marktHl  febrih'  reaction  «»ccurrin^ 
within  a  few  hiairs  after  exp^isiire  in  a  malarious  hK*iilily  and  simulat- 
ing a  sin^h*  nndarial  paroxysm.  The  examination  rtf  tlic  bhwHl  was 
neji:ative.  From  nine  Ur  twelve  chiys  later,  however,  eharaeteristic  mala- 
rial fever  develi>|>cd,  the  inutisitcs  bein^  readily  foninl  in  the  bloiwh  He 
sn^t^t*sts  that  by  t'xptjstn^'  in  extremely  malarious  <hstricts  the  individual 
may  abstirb  a  snfHcii^nt  quantity  td*  a  pyroii;:enic  toxin*'  to  cause  imme- 
diately a  single  ]>ar^xy^m  days  before  the  true  iiieubation  period  has 
been  passed  ihrouii^h  ;  there  is,  however,  little  wliieb  can  lie  advanced 
as  proof  of  such  an   hyp*ithesis. 

Basing  onr  conclusions,  then,  upon  the  comparison  between  clinical 
dechu*tions  and  the  accurate  observation  of  inoenlation  experiments,  we 
may  say  that  it  seems  likely  that  tlie  t^nlinary  period  of  ineubatiou  in 
tertian  fever  is  about  ten  or  twt^lve  days,  in  tpiartan  lever  a  litth^  longer, 
while  in  a^-^tivo-autnmnal  fever  the  period  may  ran^^e  from  twenty-four 
hi)ni"s  or  even  less  to  ten  days  or  tw^o  weeks,  averati:in|i  probal>ly  a  some- 
what shorter  time  than  in  the  case  of  tertian  or  quartan  fever* 

Types  of  Fkveu. — The  malarial  fevers  may  be  dividetl  into  two 

^  Virch.  Art!hw,  1892,  csjtix.  28$. 
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main  classes :  (1)  The  regularly  intermittent  fevers,  occurring  through- 
out the  malarial  season ;  (2)  the  more  irregular,  often  more  or  less  con- 
tinued fevers,  occurring  in  temperate  climates,  only  at  the  height  of  the 
malarial  season,  the  late  summer  and  early  fall. 

And  under  these  two  main  classes  one  may  separate  three  distinct 
types  of  fever,  depending  in  turn  upon  infection  with  one  of  the  three 
ty|K?s  of  the  malarial  parasite  which  have  been  described  previously. 
Thus,  the  first  class,  the  regularly  intermittent  fevers,  includes  (a)  ter^ 
fUin  /every  with  its  combinations  (double  tertian  fever),  and  (6)  quartan 
/rrer,  with  its  combinations  (double  and  triple  quartan  fever).  The 
second  class  of  fevers,  that  including  the  more  irregular  varieties,  de- 
pends upon  infection  with  the  third  variety  of  parasite  above  described. 
Occurring,  as  it  does,  at  the  height  of  the  malarial  season  (August,  Sep- 
tember, October),  it  justly  deserves  the  name  (c)  cedivo-aiUumnal  fever 
applie<I  to  it  by  the  Italian  observers. 

Tertian  fever  is  common  in  almost  all  malarial  regions.  Quartan 
fever  is,  however,  rare  in  many  districts  where  the  other  forms  of  infec- 
tion are  frequent.  In  the  United  States  quartan  fever  appears  to  be 
rare ;  in  the  last  seven  years,  out  of  nearly  a  thousand  eases  observed 
at  the  Johns  Hopkins  Hospital,  only  nine  cases  of  quartan  fever  have 
been  seen.  On  the  other  Iiand,  there  are  certain  regions  in  which  quar- 
tan fever  is  ])articularly  common,  as  the  neighborhood  of  Pavia  in  Italy 
and  in  certain  parts  of  Sicily.* 

These  types  of  fever  are  the  same  wherever  they  exist.  In  tropical 
countries  the  severer  types  of  BBstivo-autumnal  fevers  are  in  excess.  As 
one  passes  away  from  the  equator  only  the  milder  tertian  and  quartan 
fevers  are  to  be  seen  in  the  earlier  part  of  the  malarial  season,  while  the 
aestivo-autumnal  fevers  appear  in  the  later  summer  and  early  autumn. 
Lastly,  in  districts  where  malaria  is  very  uncommon  the  milder  forms, 
tertian  and  quartan  fever,  alone  prevail. 

Tertiax  Fever. — (1)  Sinf/ie  Infecfiom — Tertian  Intermittent  Fever  ; 
(2)   Pouhie  Infections — Quotidian  Intermittent  Fever, 

( 1 )  Sinf/ie  Infections — Tertian  Intermittent  Fever, — This  type  of  fever 
dei^'uds  ujH)n  infec»tion  with  the  tertian  j)arasite,  an  organism  which, 
as  has  Ikimi  de.<cribe<l,  possesses  the  remarkable  characteristic  of  existing 
in  the  1)1(kk1  of  the  infecte<l  individual  in  great  groups,  all  tiie  members 
of  which  are  approximately  at  the  same  stage  of  development  and  pass 

*  The  interesting  fact  that  districts  closely  adjoining  one  another  and  presenting  the 
winie  general  physical  conditions  may  In?  each  the  foyer  for  a  distinct  type  of  malarial 
fever  w:ij*  noted  by  Tronsseau  some  years  hi»fore  the  discovery  of  the  parasite.  In  dis- 
ca-^^ing  the  tyjies*  of  regularly  intermittent  fevers  the  great  clinician  wiys  {(1in{(/ue  medi- 
f'lU,  vol.  iii.  p.  425,  2d.  ed.,  1865):  '*The  ty|)es  seem  to  depend  npon  the  natnre  of 
the  niiaj»m,  and  especially  npon  the  locality  which  it  infects,  rather  than  npon  con- 
diti<ins  relative  to  the  individnal  who  is  atlected.  Tours  and  iSaumur,  lM>th  sitnate<l 
««  the  left  hank  of  the  I>oire,  apiH.N'ir  to  nie  to  present  the  same  climatic  and  telluric 
ojnditiuns,  yet  one  oljserves  at  Tours  only  tertian  fevi-rs,  while  the  several  cases  of 
quartan  fever  which  I  have  met  with  there  were  individuals  coming  cither  from  Saunuir 
or  Rochefort  or  from  other  regions  where  they  had  contnicted  it.  One  of  the  examples 
which  has  most  impr««ed  me  in  connection  with  the  suhjiHi  is  the  following:  Fourteen 
•toldiers  imy»risoned  at  Saumur  came  to  Tours  to  t(.*stify  In^fore  a  court-martial.  They  had 
l>eefi  scarcely  ten  days  in  the  last  town  when  nine  of  them  were  compelled  to  enter  the 
h(jf(|iital,  aflecie<l  with  quartan  fever,  the  germ  of  which  they  had  evidently  contracted  at 
Saumur,  s'lnrv  all  the  fevers  which  we  observed  with  the  inhabitants  of  Tours  and  the 
neighborhood  were  of  the  tertian  type." 


100 


3f A  LABIA. 


through  tlieir  cycle  of  existeiKT  tog(*ther»  all  the  or^iiisms  CfHiipoj^ing 
the  grotip  uiKliTgrung  ^egnu^ntiUion  witliin  a  jx^riod  of  sevenil  hours  ;  it 
requiri*?^,  as  has  lieeii  siiiil,  apprnxinKitely  foitvHrvight  hours  to  complete 
its  cycle  of  ilevolopmcut.  In  ififertioiis,  then,  with  a  suigle  group  of 
parasites  scgnientatioii  ivrcurs  at  intervals  approximately  forty-eight 
hours  apart.  As  (it^lgi  so  elearly  showed,  the  febrile  paroxysm  is 
always  asstK'iattHl  with  the  segmentation  of  a  group  of  malarial  para- 
sites, ami,  ns  one  miglit  expect,  the  chief  characteristic  of  this  ty|>i*  of 
fever  et*usists  in  intennitteut  felirilc  paroxysms  occurring  every  otht-r  day. 
The  reguliinty  with  which  these  paroxysms  recur  is  truly  reaiarkaldc, 
the  onset  sometimes  taking  place  at  ahn(*st  exactly  the  same  hour  day 
after  day.  More  fre<juently  there  are  slight  differences,  genendly,  how- 
ever, of  not  more  thiin  two  hnni-s,  between  the  time  at  winch  succeeding 
[mroxysnis  reenr*  Our  oliservatiuns  of  nearly  a  thousand  ea^^es  woula 
cad  ns  to  liclicve  that  slight  anticipation  in  the  Iiour  id'  i inset  is  more 
commtju  than  rctartlatifin. 

Tftr  ParoxifxrtK — The  ]>aroxysni  is  usually  divided  into  three  elas- 
eiea!  stages  :  ((f)  the  chiU;  [b)  the  /ever;  (e)  tlie  defervesecuee  or  »weat- 
ing  stage* 

(fi)  The  VhiiL — Tins  may  begin  wit  hot  it  any  premonitory  symptoms. 
More  common ly,  however,  for  a  itcriful  of  from  a  fiw  mi  mites  to  half 
an  liour  thr  patient  ci^iijjlains  of  uneasy  sensations,  a  slight  hea*lache, 
or  perhaps  a  little  gitldi uess  nr  flltign(^  Not  infre<pientiy  the  onset  is 
[>reeede<l  hy  yawning.  If  the  temperHture  is  t^irefully  noted  during 
this  period,  it  will  usually  he  fcaind  tliat  a  slight  elevation  has 
already  begun  to  appt^ar.  Immediati'ly  after  this  the  pntient  bt^gins  to 
c*om|dain  of  chilly  seiis:iti(*ns,  usually  u|i  and  dnwn  the  Ijack  ;  these 
increase,  the  patient  Ingins  to  shiver,  luid  soon  a  general  sliaking  rhill 
foHows,  Th{*  chill  is  ufleu  extremely  vinlcnt  :  tlie  teeth  eliatter  ;  the 
whoh^  body  is  thrown  into  so  viident  a  tn'iuor  that  the  bed  and  often 
surronnding  (4>jecl,s  in  the  room  are  shaken.  The  skin  is  pah*  or  ot\en 
somewhat  cyanotic  and  eool,  tliongh  wholly  ^lisproportinnately  so  in 
comparisiin  to  tht^  intense  feeling  ot'  c*ih!  4'om[)lainc<l  rd*  by  the  patient. 
It  is  often  mni?^t,  while  tlic  erectit»n  of  the  hair  fitllicles  gives  rise  to  the 
chnnieteristic  **pH»se  ^^e^h."  Thi*  pupils  are  usually  dilatwl.  The 
patient  complains  often  of  h(^a<lache,  buzzing  in  the  ears,  Vi'iiigc*,  and 
sometimes  tif  trrmbles  rd'  vision.  The  pulse  is  small  aiul  rapid  and 
(dU'U  (d'  nither  high  tension*  There  may  be  nausea  and  vomiting. 
The  duration  of  tfie  chill  varii^  materially  in  dilfcrt^it  cases;  if  may 
last  as  long  as  an  h<iur,,  thmigh  usually  the  periftd  is  eonsideraldy  slmrtcr 
— from  ten  miuulrs  tu  half  an  ln*in\  Xot  iufrc4pa'utly  no  actual  sliak- 
ing (rt'<'nrs,  the  patient  nini|daiinng  fudy  of  chilly  sensations.  Oeea- 
sioiially,  though  very  rarely  in  tliis  type  of  fever,  the  chill  may  be 
entirt^ly  absent.  Thus  out  of  339  eases  classified  by  Ilewetson  and  the 
author  at  the  Johns  Hojikins  Hospital,  chills  ur  <'hilly  sensations  were 
present  in  HTj.*'*  per  cent,  of  the  eases.  I  hiring  the  ptM'iod  wi'  the  chill 
the  tcmperatmx^  cd*  the  p!itient  rises  rapidly,  and  at  ihe  i-nd  of  tlie  chilly 
sensiiticais  may  have  reiiched  alnmst  its  hcnght,  (jJeuerally,  almost  the 
Diaxinium  point  i^f  temperature  is  reached  within  two  hours  after  the 
onset  of  the  i>aroxysm. 

[b]  The  FebnJc  S((U/t\ — Ai\er  a  certain  length  of  time  the  ehilly  sen- 


ioiid  become  less  marked 
are  iutorrupt4?d  by 
ftttfilu^  of  htnit,  which  be- 
«»nic*  mt»rf  frequent,  ami 
finally  wjiolly  replaee  the 
chiU.  Then  begins  the 
«?ciind  or  febrile  **tajj^  of 
the  pamxysm*  The  patient 
c  -    of    an     intense 

Im  -teat  ;   the   Mn  is 

flushf*4J,  liot,  and  ilrv»  the 
anijnnctiv^  injected,  the 
|HiliH*  bi»c<>mes  fiiller,  but 
remains  ra|iul ;  it  may  be 
ciicnitie.  The  |>jitieMt  etmi- 
plain:^  l»itt4Tly  of  heiulMrlie 
ami  often  of  vertigii  and 
bumng  in  the  ears.  The 
cf>vering^  for  whieh  but  a 
nbort  time  agi>  he  had 
May!  are  now  thrown 
^iMSSL  QAen  there  h  in- 
fea'^e  thirst.  The  |*atient 
fc»  fri^jtiently  restUss,  throw- 
ing htm^lf  from  one  side 
rtf  the  bed  to  the  other. 
In  «»«»me  instances  there  is 
metivi-  deliriirni.  A  <^iise  oh- 
ciervetl  by  theanthc^r  iiirnped 
from  the  window4>f  the  ward 
during  the  febrile  stage  of  a 
fli3uble  tertian  pamxysm, 
killing  himself  by  the  fall. 
In  otluT  instances  the  })u- 
tient  it*  dull,  dn»wsy,  and 
tTplumbl  if  I  appni  ranee, 
OMii plaint nj>;  npon  inqniry 
only  uf  intense  headache 
and  aclitng  paiits  in  the 
Ixiek  and  tlic  extremities. 
Xot  infriH|nently  there  h  a 
^liij^ht  eonjj^h.  Sometimes 
ihcre  im  vomiting  or  diar- 
liinea.  Khn^Iing  fr(»m  the 
Oii^ie  iKN^asionally  oecMirs. 

l)n  physical  examination 
the  face  Ls  tlushe*!,  tfje  eon- 
jtmetivs?  are  injected  ;  the 
tongue  is  often  dry  and 
(n«tl?d.  There  is  often  a 
ilttflky,  yellowish -gray  color 
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to  tht'  skin»  while  tln^  lip??  ami  nuuHviis  membra nei^  arc  pale.  Herpes 
on  tile  lips  aiui  nose  is  very  efnirnmn.  VarioiLs  eutaneoiis  eruptioHi* 
have  been  mjtt^l,  usually  cry thematon?^  in  nature,  In  several  in.stanees 
the  author  has  Mbserved  nn  extensive  general  urtjenria.  The  respi- 
ration is*  not  partitnikirly  aeeelenitc^cl,  thoij|^h  the  i>iilse  is  often  rapid 
and  sometimes  tliemtie.  The  liinp^  are  ^enen^lly  clear  on  ausenl- 
tation  and  pi-reussion,  though,  not  infrequently,  evi<lenees  of  a  general 
brouehitis — sonorous  and  sil>illant  rfdes — may  be  heard  thruu^hfKit  the 
chest,  more  fre*juently  in  the  Itaek.  The  heart  sounds  are  nsn;dly  eleiir, 
thnntrb  a  soft  systolic  mnrniur  may  be  lieard  over  the  body  of  the  heart. 
The  abdomen  is  geuendly  natural  in  appeiuiinee.  The  area  uf  hepatic 
dulness  is  ol\en  somewhat  increased.  There  is  frequently  tenderness  on 
pressure  in  the  re^inn  of  the  spleen,  ^vhile  the  area  of  the  splenic  dulness 
is  ahuHst  invariably  inereased.  In  most  cases  the  spleen  is  easilv  pal- 
pa  I  de.  This  has  been  the  ease  in  Til, 4  per  cent,  of  our  cases  in  which 
notes  M'ere  made.  l!»  fresh  cases  the  ljt»rder  is  r^umdcd  and  soft  ;  In 
older  eases,  where  there  have  been  numeroits  prc\'iou.s  attacks,  the  bor- 
der is  often  sharji  and  firm,  reaehinf^  soiuctimcs  a  cimsidcndde  *listanco 
below  the  costal  mar^j^in.  The  splenic  tiuuor  is  particidarly  strikin^^  in 
chihlren.  The  nmst  markeil  splenic  enlargements  rK'c  ur,  fiowever,  in 
the  mcjrc  irregular  iestivo-autnnnud  fevers,  IVIassnriany  ^  noted  the 
presence  of  a  soft  souffli*  over  the  splenic*  area,  v;l»irh  Bouchard  has 
compared  to  the  uterine  bruit,  I>uring  this  period  tlii-  temperature 
reaches  its  maximum  point.  Tenq>eratures  as  high  as  lOH^  V.  have 
been  netted.  The  dmntiim  oi'  the  f(*brilc  peril tcl  is  usually  four  i>r  five 
hours,  thnugh,  not  iid'rc<pU'ntly,  considerably  longer. 

(<*)  Tlif  Sirrafinf/  .S7m/f'. — After  the  staj^e  nf  fever  has  existed  tor  four 
or  five  houi*s  it  is  usually  followed  quite  suddenly  by  the  third  or  sweat- 
ing 8tage  of  the  paroxysm.  The  patient  begins  to  ieel  relief  from  the 
sensation  of  o]>pressivc  heat  fntni  which  he  lias  been  suflcring,  and  then, 
quite  sialdeidy,  breaks  into  a  profuse  sweat.  The  swc^ating  is  often 
excessive;  the  niglit-clothes  jind  liedding  niiiy  be  soaked.  In  asso- 
ciation witli  this  the  temjierature  falls,  usually  quite  rapidly.  The 
pulse,  which  lias  been  rapid,  becomes  slow  and  full,  and  the  patient 
often  passes  into  a  refreshing  slccj*.  Tlie  tertiperature  falls,  a  Insist  in- 
%'ariably  to  a  subuornud  point.  The  duration  of  the  sweating  stage 
varies  etmsid(*rably.  The  defervesceuee  is  generally  somewhat  longer 
than  the  ris(*  of  temperature,  though  it  may  be  very  short  and  su«klen  ; 
it  (^omniouly  lasts  from  two  to  four  hours,  though  often  sonuwhat  hmger. 

The  average  length  of  the  entire  [laroxysm  from  tin*  time  the  tem- 
I^erature  passed  99^  F.  until  it  reached  this  point  agixin  avcmge<l,  in  173 
cases  observed  Ijv  the  author,  about  eU'ven  liours.  The  ]>aroxysins  occur 
nn>rc  fret|!U'Utly  during  tlie  day  than  during  the  night,  the  onset  being, 
perhaps,  more  commonly  imtcd  bet  wren  niidin'ght  and  noon»  though  it 
may  iH*cur  nt  miy  hour  of  the  day  or  night  ;  indcfnl,  paroxysms  begin- 
ning in  tlie  afternoon  are  not  at  all   uneomnion. 

In  rliififntt  the  paroxysm  diff'eiN  i  if  ten  froni  that  observed  in  adults. 
A^ery  conunordy  in  young  children  bc»th  tlic  first  and  third  stagesj  the 
chill  and  the  sweating,  may  be  al>sent  <u*  abortive.  The  first  stage  m 
then    generally  re]rrcscnted    liy  a   slight    rcstlcs^iicss.     The   face   looLj 

1  .SV.  Pd.  mtd,  Woch„  1884. 
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i,  the  eyes  are  ^sunken  ;  the  finger-tips  and  toes  become  cyanotic 
and  C9old^  while  the  child  nnay  yawn  and  stretch  itself.  Nausea,  vomit- 
iag  amt  diarrhcea  are  particularly  comra<m.  These  may  he  the  only 
manifestations  of  the  fir^t  8tage.  CMinnniiily^  liowcvcr,  thcvse  symptuni.s 
are  followed  by  grave  nervous  phenonicna.  The  cliill  in  malaria,  m^  in 
other  acute  disea.se8,  is  not  infrequently  represented  in  tire  yuiui^  child 
by  genejul  convulsions.  These  Ix^gin  usually  with  a  slight  spasmtKlic 
twitching  of  the  eyelids  or  of  the  extremities,  the  spasm  schju  lieeoming 
generaU  The  febrile  stage  and  the  whole  paroxysm  are  often  shorter 
in  the  child  than  in  the  adult.  The  sweating  stage  may  be  win  illy 
absent.  In  mauy  instances^  besides  a  slight  coldness  of  the  hands  and 
blucnc$i$  of  the  finger-tips,  and  a  Hiniewhat  pioehed  expression  of  the 
fiiee  in  the  first  stage,  the  first  and  third  stage  of  the  jraroxysm  may  be 
entirely  lacking. 

The  IntenniifMwn ^^Jn  the  period  of  intermissiim  the  patient  otkni  fuels 
quite  well,  so  much  so  that  it  is  nc>t  om'ommon  ior  patients  to  pass  througfi 
a  number  of  paroxysms  before  consulting  a  jdiy^ieian,  believing  after 
each  that  the  disease  is  at  an  end.  The  teinperature  after  the  sweating 
0lage  becomes  almost  invariably  subnormal,  and  often  remains  so  during 
the  groater  part  of  tlu*  next  day.  About  fiu'ty-eight  houtv  ai*ter  the  onset 
of  tne  first  pamxysm  tlie  fresh  grimp  of  parasites  proceeding  tmm  the 
flCpnontatioD  of  two  days  Ijclbre  having  reached  maturity  and  t^ntertMl 
again  upon  segmentation,  a  fresh  paroxysm  liegins.  Often,  as  has  been 
fliid^  the  time  of  onset  of  several  successive  |wiroxysms  is  almmt  exactly 
fh<?  i4ame.  More  cf^inionly,  though,  there  are  sliglit  variations  of  an 
litmr  or  two,  anti(*i|)ati<m  or  retartlatioti.     In  those  instances  the  parasite 

H^  through  its  cycle  of  existence  a  little  (|uieker  or  a  little  slower 
in  in  the  typical  forty-iM*ght  liours.  Sliglitly  autieijuiiing  |>aroxysms 
are  very  common,  more  stt  than  rctar<lation. 

Tftf  BifHKi.  —  The  blo«»d  shows  the  presence  cd'  one  group  of  the 
dmraet eristic  tiTtian  pamsit4^s,  These  organisms  arc  to  be  followed 
tbrciiigh  all  the  stitges  of  their  dt^velnpmeut.  They  are  most  striking 
and  mc*st  rexKlily  observed  several  hours  bt^ore  the  pamxysm,  wIt^^h 
tbey  are  large  and  contain  most  pigment.  At  the  time  of  tlie  par- 
nxysni  and  immediately  before  this  the  picture  nuiy  not  be  so  striking, 
atj  many  of  the  jmnisites  which,  earlier  in  develojmient,  are  to  be  Ibund 
witli  ^eat  frequency  in  the  general  penjilieml  circulation,  become 
accumtdateil  tn  ceitain  of  the  intcrual  organs,  where  tliey  remain  during 
the  p€*ri<Ml  of  segmcntiition.  S'gnu'ntiug  j»arasites  are  usually  to  l)e 
fiKind  in  the  |HTipherul  circulation,  thi*  first  being  seen  several  houi*s 
b«*fi>n*  the  (»nset  of  the  paroxysm  ;  at  times  they  may  be  |)resent  in 
\ikrg%*  nundM*rs,  I^rge  swolh-n  forms  of  th*-  organism  with  very  active 
ni^nit^nt  gmnides,  or  deformed  and  vacuolated  forms,  are  also  comunm 
auring  this  peri<Ml,  Often  the  fragmentation  of  thes*'  bodies  nuiy  be 
Bt^n,  rind  numerous  small  |»igmentcd  extracellular  forms  resulting  from 
tb'  iitntion   may  lie  found.     These  swollen  vacuolated  and  fnig- 

m*  rms  appear  to   be   more  connuon  where  recovery  is  taking 

place,  and  there  is  every  reason   to  believe  that  they  represent   full- 

Kiwn  parasites  which,  failing  to  undergo  segmentatiou,  have  ln'come 
5«*ncnite  and  sterile.     During  au{l   just  after  the  paroxysm  the  jm*- 
eew  uf  phagocytosis  may  often  lie  observed  under  the  microscope,  and 
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Tbe  demeote  taken  up  are 
bum  9egmctidag  funns,  the 
bodies^  and  flagellate 


(2)  Ikmbk  I^^tdimm, — QmMMnk  b0ermilkmi  Ferrr, — Single  tertkn 
iiiiardoiie  mrt  amoog  tlir  Buldst  taam  ci  naUarial  fever  which  are 
obienred  in  lieinpersie  dnivlei ;  not^  cngnwity  the  individoal  $h«:iw$ 
tti  ntfectioii  with  two  gUN^M  nf  t]Me>  isftiui  psraidtf.  Thc;^  gniup^ 
oo  altennte  dinrs.  Sfgwntotiop,  then,  of  a  j^ri»up  of 
erefj  d»j,  aadf^  a^  one  unght  expect,  daily  paroxysms, 
f  /errr,  tcgidt.  Tbe  pamzTans  in  thcsse  instances 
ne  flunilar  in  eireiy  way  to  tbc^e  of  ai^le  tertian  infections.  The 
■Miroiier  of  onset  and  duration  are  the  saoie,  while  dtiring  tbe  pt' riijd,H 
of  imliui  ■liiiJiuu  the  tempeivtafr  is  likewise  almoet  always  aiibDonnal. 
Il  ia  eowmifin^  faowerer,  ibr  the  paroxy^ns  on  enec^BiTe  daja  to  t^how 
B^gfal  eonstant  ditfemees  in  their  horns  of  oneet^  one  group  of  para- 
Ates  airivii^at  malnrity  at  an  hour  eUgfally  diflmut  from  that  of 
the  other.  These  diffmnoca  aie  ngoally  not  great^  though  they  may  be 
oonaBidenihle,  one  pafoXTsm  beginning  in  tbe  monung,  that  upon  the 
following  day  in  tne  afternoon.  Very  commonly  one  set  of  orgaaisms 
la  more  nomerooa  than  the  other,  eau^in^  thti^  a  mofe  severe  paroxysm* 
Tbe  chart  then  shows  alternate  mild  and  ^vere  attacks.  Thi^e  fact^ 
alone  might  lead  us  to  reooenise  the  dependence  of  this  quotidian  fever 
upon  a  double  infection  without  tbe  eoofinnation  obtained  by  examina- 
tion of  the  blood. 

The  blood  shows  the  pies^boe  of  two  groups  of  the  tertian  |>arasite 
in  different  stages  of  devdopment.    Thus  at  tne  time  of  the  paroxy&m^ 


I 


Doable  tertiJLci  iuibctLuti  ^quutidiaa  fever). 

while  one  proiip  is  full  ^roi^ii  and  in  the  i^tage  of  segmentation,  tl 
other  IH  reiirr-«H'nted  by  Kmaller,  .slightly  pigmented^  actively  an)u4>oid 
bodies.  Tno  mie^tion  of  the  origin  of  the^se  double  tertian  infections  is 
interesting  ana  by  no  means  wholly  clear.  Very  CH>nimonly  the  first 
«cvcnil  [MiroxyKUi^  are  tertian  in  nature,  daily  cliills  appearing  only 
Inter  on  in  the  cnursiv  Thi!*  may  well  bt%  and  probably  i^  »!"**  to  the 
fact  that  at  the  time  of  the  original  infection  tliere  were  two  groups  of 


I 


SYMPTOMS. 


105 


lites;,  line  cif  which  was  no  much  i?raaller  than  the  other  as  to  take 

illy  longer  to  reach  a  ^ize  sutfieient  to  produce  a  paroxysm.     On 

the  €>lht?r  tmnit,  souie  ob.serverH  have  siigjrt'rttcil  that  the  origin  of  doiihle 

afections  may  be  due  ti>  the  higt;'in;<  hehiiid  of  certain  parasites  nut  of 

ori|;fiiiiilly  ^Hi^le  group,  thcM-   retarded   furms  eventually  foroiiug  a 

Ip  of  iheir  owiu     If  tins  be  tlie  c*iii^c,  however,  it  is  remarkalde  that 

l-xelardation  should  be  almost  exactly  tweuty-four  hours  hehiud  that 

^original  group.     Indeed,  the  retuarkal)le  similarity  in  the  hours 

be  pamxyhuis  <lue  tn  two  difllerent  groups  of  the  pamsite  is  striking 

not  easily  explained. 

Infeetions  with   multiple  groups  c>f  parasites  liave  been  described. 

These   rcsjult,  miturally,  in   more   irregular  suhe(JUtiuuous  itver.     This 

ifc^  however,  extreroely  rare.     Only  one  4l(iubtfnl  ca^e  of  this  nature  has 

?n  ob!?erved  by  the  author.     The  exaruiuati<Mi  of  the  hlootl  in  these 

^bb^tanees  shows  organisms  in  all  stages  *d"  ih'volinuueut ;  there  is  great 

difficulty  here  in  distinguishing  separate  groups, 

Q  r  ARTvV^'     F  EV  ER. — ( 1 )    Sinf/k     Iitfrrtio  tw. —  (\fii  a  Han    ItUermMent 
^erer ;  (2)  Douhfe  Inft'ciionifi, — Ihmhh'  Quartttn   Inierntiftfi}!  Fever;  (3) 
^JVipie  Infet^ions, — Qutttiditin  (Tripie  (Jniuinn)  Inteemithnt  Fever* 

(1)  Single  Infedions, — Quartan  IniermUlvnt  Frrfr,— This  type  of 
fe^ieT  depends  U[Min  thr  jire^fm-e  in  the  blood  of  tlic  tpiartan  panisite, 
■n  orgmaL^tu  whirh,  just  as  in  the  ease  of  the  tertian  parasite,  possesses 
the  Tenmrkuble  diaracteristic  i»f  existing-  in  \\w  hitiod  in  grt*at  gixuips,  all 
the  members  of  which  are,  approximately,  at  the  same  stage  id'  deveIoj>- 
cnU  The  eyele  of  develo|uuent  of  the  quartan  parasite  hists  approx- 
ilcly  seventy-two  htuirs,  segmentation  occurring  every  fourth  day. 
The  clmraeteristies,  then,  of  single  c|uartan  infections  are  quartan  inter- 
uttent  |xiroxysms,  two  <Iays  uf  eonqUetc  iutermission  existing  between. 
rh*'  jKiroxysm  in  qunrtan  fever  rcsi^iul*lcs  in  all  its  fi-atures  tliat 
E^l>«^*r\'*Hl  iu  tertian  iufeetituj.  The  <hiratino  in  tlic  <*ases  seen  by  the 
IQiiior  iiveragt^l  tietween  ten  and  eleven  hours.  The  same  perifnls 
|>f  liubmirmal  tempmiture,  lasting  often  during  the  greater  |mrt  of  the 
n>  ilays  of  intermission,  are  observed.  The  regularity  of  the  par- 
Eiiiu^  in  quartan  infection  is  ihe  most  n  nwrkalih'  ehararteristie  of  the 
A  tendency  townrd  anticipation  or  retardatitm  in  tlie  par- 
is  is  I€^8  often  noted  than  iu  tertian  infeeticui, 
Thf  blood  Bhows  the  presence  of  a  quartan  parasite.  The  develop- 
of  tlie  organism  may  be  readily  foltowcd.  It  is  most  clearly 
jn«tr5itiHl  just  Ix^tore  and  elnring  the  paroxysm  when  tlu*  parasites 
ff    "  vn.     The  tendency  of  the  full  grown  and  sjiorulating  forms 

'le  in  the  internal  orgim^— -a  tendency  which  has  lieen  noted 
tertian  fever,  and  exists,  as  will  he  stated  hiter^  to  a  greater  extent  in 
^livrMiittiimmil  fever — is  not  to  be  t>l>serveil  in  the  «tse  of  the  quartan 
iit]L<<tBi ;  all  stages  of  development  may  be  seen  with  equal  frequency 
lieripherul  eirculaticui.     At  the   time  when  the  parasite  reaches 
ritv  swidlen,  fragmentetl,  and  vacuolnted  forms  uuiy  be  seen  as  in 
\  fever.     They  are,  however,  less  frequent,  as  arc  alstj  the  flagellate 

(2)  Double  Infeeflrmfi, — DouUe  Qunrfan  Fevet\— Often  nu>re  than  one 
ntifi  of  quartan  parasites  may  l»e  present  in  the  blood  at  the  same  time. 
i\rheii  two  groups  are  present  segmentation  usually  occurs  on  two  8uc- 
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interrai^ion  following.  Clin- 
ieally,  therefore*  the^^e  dtmble 
infwtion.s  are  eharaeterized  by 
chills  up<in  tAVo  siiceesisiv 
days,  \*ith  a  day  of  complete 
iiitemiijs^ion  fol louring.  The 
paroxvi^mf^  in  these  ins^taneea 
are  exactly  siuiilar  to  those 
ob?^TVtHl  in  single  in  feet  ion. 
The  examination  of  the  liltcKi, 
however,  show.^  the  prewenoe 
of  two  groups  of  the  qnartan 
ji^misite. 

(3)   Triple  Infections, — 
Trijilr  Qnniiau  Fcv€t\* — Very 
e<»minonly  three  groups  of  the  J 
Huartan  iKini.site  may  be  pre*- ■ 
eiit  in  the  blootl  at  the  same 
time.       Thet>e    groups;    reaehj 
maturity  cm  sneeessive  day*?*,  ( 
ami     cause,     therefore,    ipio- 
titlian  intermittent  fever.    The 
symptitms  of*  quotidian  feverw 
de|H'niling  njM>n  a  triple  qiiar*  ■ 
tan   in  feet  inn   differ   often    in 
nn  wisi'  from  tht»se  dept-nding^ 
U|»on  a  diuihk*   tertian   infec- 
tion.    Daily    parnxysms,   ex- 
actly similar  tn  nature,  occur 
in  both  instances.     The  same 
jHi'iiHl  of  sidjnormal  temper- 
ature may  hv  noteil,  and  the 
diagnosis,  without  the  exam- 
inatiun  of  thr  l/hHid,  may  be 
im|Hissibli'.     Exinninatifin  of 
tlie  bltM»d    in   tliese   instances 
shows,  however,  the  presence 
of  thrt*e  gnin]»s  of  the  qnartan 
parasite,    i^arli     in     ditlVTcnt 
etagCH  of  ihvelHjmient. 

^K  S  T  I  V  o-  A  r  T  l^  M  X  A  I. 

FEVKn. — This  type  of  fever 
differ^  materially  fmm  the 
reguliirly  intermittent  fevern 
of  tljc  early  part  ut'thv  malarial 
season.  It  depends  upon  the 
presence  in  tlu*  blcKKl  of  tlie 
smaller  organism  first  de- 
scribeil  by  Marehiafava  and 
Ci/ll  i ,     the     lest  i  vo-aut  urn  nal 
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parasite.  This  parasite,  as  has  been  previously  stated,  possesses  to  a 
much  less  marked  degree  the  characteristic  of  existing  in  large  sharply 
defined  groups,  while,  as  has  also  been  noted,  the  length  of  the  cycle  of 
existence  appears  to  vary  considerably.  At  the  beginning  of  many 
infections  an  arrangement  in  groups  may,  however,  be  made  out,  and 
this  arrangement  may  exist  iot  a  certain  length  of  time.  Usually, 
however,  before  the  process  has  lasted  very  long  organisms  in  diiferent 
stages  of  development  may  be  found  at  any  time  during  the  fever.  In 
some  instances  groups  of  parasites  with  a  cycle  lasting  about  twenty- 
four  hours  have  apparently  been  made  out,  while  in  others  fairly  distinct 
groups  appear  to  jmuss  through  a  cycle  lasting  considerably  longer,  as  long 
as  forty-eight  hours  or  even  more.  Clinically,  sestivo-autumnal  fever 
ap{)eiirs  in  verj'  varied  forms. 

Not  infrequently  it  may  be  seen  in  the  form  of  quotidian  intermittent 
ferer.  Here  the  paroxysms  may  resemble  very  closely  those  of  tertian 
or  quartan  fever,  and  in  some  instances,  without  the  examination  of  the 
blotnl,  the  distinction  from  double  tertian  or  triple  quartan  infections 
cannot  be  made.  In  these  instances  the  process  begins  with  a  sharp 
chill  and  ends  with  a  well  marked  sweating  stage,  the  duration  of  the 
pan>xysm  being  perhaps  exactly  similar  to  that  in  the  regularly  inter- 
mittent fevers.  More  commonly,  however,  the  paroxysms  arc  longer 
and  more  drawn  out,  lasting  perhaps  as  long  as  twenty  hours.  Here 
the  first  stage  often  differs  greatly  from  that  in  tertian  or  quartan  fever. 
While  in  the  regularly  intermittent  fevers  the  onset  is  rapid  and  usually 
assooiate<l  with  a  chill,  in  these  instances  the  rise  may  be  much  more 
gradual,  while  the  chill  is  not  infrequently  altogether  lacking.  Often 
a  slight  transient  chill  may  be  observed  some  time  after  the  beginning 
of  the  rise  in  temperature.  The  chill  in  lestivo-autumnal  fever  can  by 
no  means  be  calltnl  the  initiaf  symptom  in  the  paroxysm  ;  the  fever  has 
often  become*  well  marked  before  the  onset  of  the  rigor.  Usually,  after  a 
certain  number  of  paroxysms,  a  distinct  irregularity  in  the  fever  becomes 
evident.  Either  from  the  lengthening  out  of  one  of  the  paroxysms  or 
from  the  anticipation  of  the  following  i)aroxysm  the  intermission  between 
the  two  becomes,  perhaps,  completely  oblitcTuted  or  indicated  only  by  a 
slight  dn)p  in  temperature,  until  finally  there  results  an  irregular  con- 
tinuetl  fever  in  which  all  trace  of  the  paroxysm  has  disaj)peared. 

Not  infrecpiently  the  early  j)aroxysms  recur  at  greater  intervals  one 
from  the  other.  These  intervals  are  frequently  forty-eight  hours,  more 
or  less  ('^.ijHfiro-autumnal  tertian  ferrr ;  mali(jnant  tertian  fever ^^ — 
Marc'hiafava  and  Bignami).  In  these  instancies  the  paroxysms  are  usu- 
ally j)articularly  long,  lasting  sometimes  as  much  as  thirty-six  hours. 
The  Vf»rv  gradual  rise  in  temperature,  which  is  often  unaccompanied 
by  a  chill,  and  the  slow  fall,  are  in  striking  contrast  to  the  chart  of  an 
onlinar}'  tertian  fever.  Marchiafava  and  Bignami,  who,  as  has  been 
before  stated,  believe  that  they  can  distinguish  two  separate  types  of 
the  sestivo-autumnal  parasite,  the  quotidian  and  tiic  tertian,  have  de- 
8crilM*d  minutely  the  fever  curve  in  these  cases  with  longer  intervals. 
Tliis  class  of  cases  they  term  "  mafif/nant  tertian  fever/^  in  contradis- 
tinction to  the  milder  regularly  intermittent  tertian  fever.  They  de- 
scribe what  they  believe  to  be  a  characteristic  fever  curve,  the  more  or 
less  sudden  onset  of  the  symptoms,  a  pseudo-crisis,  a  precritical  elevation 
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of  temperature,  wliirli  often  reaches?  a  point  higher  than  has  be 
viously  attained,  aiKl,  hoally,  the  aetual  erisis,     CliarLs  similar  to 
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have  been  ob^erveil  bv  the  author  and  rcprodnee*!  iit  a  reeent  pul 
tioii  (t^ee  Fiff,  5)^  thnu^Ii  he  has  not  8een  a  suftitieiit  number  o 
htanees  to  jujstify  him  in  bebevhi^'-  that  Hiieh  a  curve  is  eharaet<! 
of  a  particular,  se|mmte  type  of  jninisite.     It  is  eertaitjly  true,  how 
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[that  irregular  oscillations  in  the  rurve  of  the  fever  produced  by  the^e 
[twrasites  are  verj'  common.     The  periods  of  intermission  between  pur- 
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r,  usnally,  a  subnurmiil  tenipenitnre.     Tlie  periods  of  apy- 
aiT,  however,  very  brief,  as  one  nuiy  readily  conceive  when  he 
iiXer^  the  length  of  the  piimxysm,  lustin^j:,  as  it  often  does^  thirty-six 
or  over. 
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In  tliofie  ea^t^s  in  whidi  the  paiT»xysni8  occur  at  int<?rvali4  of  approx- 
imately   fortv-ci^ht    huury. 
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one  from  another,  the  irreg- 
nlarity  iii  the  lionr  of  onset 
of  the  piiroxyi^nii^  is  partic- 
ularly striking.      In  some 
ca^es   there   is   niark<xl   re- 
tards tic  »n,  intervals  (»f  con- 
siderably more  than  tbrty- 
eight  hours  txTurring'    be- 
tween the  lie^^inning  *.if  one 
par4L\ysni   and   that  of   iu 
successor.      More  frcfjuent- 
\\\  however,  there  is  antici- 
pation, the  paroxysms    re- 
eiirring  at  intervals  of  kss 
than      forty-eight      hours. 
Now,  if,  as  already  stated, 
the    indivithiul     iwiruxvsm 
shiiidd  last  thirty->ix  hours 
or  more,  it  may  lie  readily 
seen  how  short  the  jx-riod 
uf    interniission    in     these 
cases  Avnuld  he.  ( )ften,  then, 
there  is  an  ahnust  eontiuu- 
oiis  high  temjH'ratnre,  with 
oeeasiirnal  remissions  or  in- 
tcruiissions     lasting,     per- 
haps, less  thau  an  hour — 
**  mithtrm!  van'dieut  fra\'^ 
\n   many   instamrs   the 
new   pamxysm   l)egins   he- 
fnre  ttie  previous  one  has 
tiuishiKi,  owing  either  to  aa 
excessive    |)nihiugaticin    of 
the  liist  j>arnxysm  or  to  an 
anticipation  of  the  sueeixnl- 
iiigimi'.      In  these  cusi_*s  the 
resutt  is,  of  n>iH*sc,  a  von- 
tin  uunf<  fever.    Us^nally,  the 
continuous  fevers  resulting 
from    icstivo-autumrial    in- 
fect inns,   tliough    tlie    tem- 
peniture  may  never  reach 
the  normal  |»oint,  yet  show 

S:2:|jul'rT;.:j::.:j::.:rn^  ;     ,  indie^itions    of   the    jmrux- 

a:  'I. '  -1  '-•;"' 1    I,    LI  '  ^     T^     I'^'J  v^ms  and  srmietimes  tM?ea- 

j!? [l^         sional  ahortive  f^nlls.     In 

some  instances,  however, 
all  evidence  of  imrt>xysms  may  1k^  ahsent,  the  chart  ehwely  simulating 
that  of  typlioid  fever.     Such  cases  are  probably  often  due  to  inffM?tion8 
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with  more  than  one  group  of  parasites.  It  is  probably  true  that  the 
long  duration  of  some  of  the  paroxysms  is  accounted  for  by  the  fact 
that  the  segmentation  of  a  given  group  of  parasites  occurs  through  an 
appreciably  greater  length  of  time  than  in  the  regularly  intermittent 
fevers. 

The  result  of  all  this  is  that  the  chart  of  aestivo-autumnal  fever 
presents  very  commonly  somewhat  the  following  picture :  At  the  onset 
there  are  several  intermittent  paroxysms  occurrmg  at  intervals  of  from 
twenty-four  to  forty-eight  hours  or  a  little  more.  After  a  few  of  these 
attacks  the  fever  becomes  irregular  or  continued.  This  may  occur,  as 
has  been  said,  in  several  ways :  (1)  Through  modificatiom  of  the  curve 
in  the  individual  paroxysm;  (2)  by  modification  in  succession  of  the 
paroxysms. 

(1)  The  important  modifieaiions  of  the  curve  are  the  following:  (a) 
The  lack  of  a  sharp  initial  elevation,  so  that  the  curve  rises  in  a  slow 
and  continuous  manner ;  (6)  the  occurrence  of  a  pseudo-crisis,  so  that 
the  attack  tends  to  lose  its  individuality ;  (c)  the  prolongation  of  the 
paroxysm,  which  is  usually  associated  with  an  exaggeration  of  the 
thermic  oscillations  during  the  fastigium. 

(2)  The  modifieaiions  in  the  succession  of  the  paroxysms  may  be  («)  the 
anticipation  of  the  paroxysms ;  (6)  the  retardation  of  the  paroxysms ; 
{(*)  the  prolongation  of  the  paroxysms,  by  which  apyrexia  is  made 
incomplete ;  {d)  the  occurrence  of  slight  oscillations  in  temperature 
during  the  period  which  ought  to  be  one  of  apyrexia ;  (e)  the  redupli- 
cation of  the  attack. 

Very  often  when  the  case  first  comes  under  observation  it  is  already 
one  of  "  remittent "  or  continued  fever.  The  chills  are  frequently  ab- 
sent ;  the  patient  complains  bitterly  of  headache  and  general  pain  in 
his  l>ack  and  extremities.  He  is  usually  dull,  drowsy,  and  a])athotic, 
though  there  may  l)e  marked  delirium.  The  face  is  flushed,  the  con- 
jun(»tivae  are  injected,  the  tongue  dry  and  coated ;  there  is  sordes  upon 
the  li[>s  and  tcH»th  ;  the  patient  remains  continuously  in  a  condition 
similar  to  that  describecl  in  the  febrile  stage  of  the  ordinary  paroxysm. 
In  these  instances  it  is  often  absolutely  impossible,  without  examination 
of  the  blood,  to  distinguish  the  case  from  one  of  typhoid  fever.  The 
writer  has  repeatedly  seen  patients  with  {estivo-autumnal  malaria 
placcil  under  treatment  a.s  eases  of  typhoid  fever,  the  attention  being 
first  drawn  to  the  true  condition  of  things  by  a  sudden  fall  of  the  tem- 
perature to  normal,  or  by  the  discovery  of  the  small  amoeboid  hyaline 
IKirasites  within  the  red  corj)uscles.  Gmve  cerebral  or  abdominal  symp- 
toms develop,  often  early  in  the  course  of  these  subcontinuous  fevers, 
which  frequently  tend  to  become  pernicious.  Careful  observations  may 
show  that  these  symptoms  are  paroxysmal.  Delirium,  drowsiness, 
stupor,  coma,  grave  cerebral  symptoms,  local  spasms,  general  eonvul- 
siv(*  seizurc»s  may  occur,  or  perhaps  profuse  vomiting  or  a  eholeriform 
diarrhoea  with  Ciillapse.  In  fact,  any  of  the  sym])toms  which  will  be 
di>cussed  under  the  Pernicious  Fevers  may  suddenly  develoj)  in  the 
c»iurse  of  subcontinuous  aestivo-autumnal   infection. 

These  instances  of  more  or  less  continued  fever  are  oeeasionally 
refem»d  to  w^  *^  mahrial  remittent  fever, '^^  They  have  been  admirably 
descril>ed  by  Baccelli,  who  recognized  tlieir  true  malarial  nature,  under 
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the  name  of  "  subcantintm  tmhoideaJ^  As  has  been  previously  stated, 
the  tendency  of  the  regularly  intermittent  fevers,  when  left  to  them- 
selves, is  toward  spontaneous  recovery  after  a  certain  number  of  par- 
oxysms, and,  while  relapses  are  common  and  productive,  perhaps,  of 
grave  secondary  disturbances — ^anaemia,  nephritis,  ete. — the  tendency  to 
become  pernicious  is  rarely  observed.  This  is  not  true  of  sBstivo- 
autumnal  infections  as  a  class.  In  many  instances,  to  be  sure,  when 
placed  under  hygienic  conditions  the  same  tendency  toward  sponta- 
neous recovery,  usually  with  relapses,  is  to  be  observed.  Often,  how- 
ever, an  untreated  infection  becomes  steadily  more  aggravated,  until, 
finally,  so-called  "pernicious"  symptoms  appear  and  a  fatal  result 
ensues. 

In  other  instances  an  sestivo-autumnal  infection  may  be  associated 
with  but  9ti(/ht  irregular  rises  in  temperature;  there  may  be  no  sharp 
paroxysms,  the  patient  complaining  only  of  languor,  anorexia,  head- 
ache, pains  in  the  back  arid  limbs.  Such  instances  may  easily  lead  to 
errors  in  diagnosis.  There  is  usually,  if  the  case  has  existed  for  any 
length  of  time,  a  certain  degree  of  anaemia,  with  the  characteristic 
sallow  hue  to  the  skin,  while  the  spleen  is  almost  always  enlarged. 
Such  cases  probably  often  pass  into  the  condition  which  will  be  later 
described  as  "chronic  malarial  cachexia." 

Pernicious  Malarial  Fevers. — ^These  very  malignant  forms  of 
malarial  fever  have,  in  this  and  other  languages,  generally  acquired  the 
name  "  the  pernicious  JeversP  It  is  quite  true  that  the  term  "  malig- 
nant fevers"  used  by  the  translators  of  Marchiafava  and  Bignami's^ 
work  is,  in  the  al>stract,  better,  but  the  word  "  pernicious  "  is  so  firmly 
implanted  in  the  general  usage  that  its  eradication  appears  to  the  writer 
injudicioiLs. 

Pernicious  fever  depends,  almost  invariably,  upon  infection  with  the 
aestivo-autumnal  parasite.  In  temperate  climates  these  fevers  are  rare, 
hut  in  the  tropics  they  are  extremely  common.  The  pernicious  nature 
of  an  attack  de|)ends,  generally,  as  has  been  shown  in  the  section  on 
PathiflfK/ical  Anatomy  (page  83),  upon  several  causes:  (1)  The  great 
nunilKTs  i)(  parasites  present  and  their  capacity  for  rapid  multii)licati()n  ; 
(2)  the  sjR^cial  involvement  of  certain  vital  organs  by  the  parasites, 
which,  as  has  been  pointed  out,  show  a  remarkable  tendency  toward 
ai^cuniulation  in  certain  definite  organs,  varying  in  different  cases  ;  (3) 
fir>ssibly  Ujxm  the  greater  or  less  virulence  of  the  parasite.  Tliis  latter 
statement  is  based  upon  the  assumption  that  the  malarial  parasit(?s  ])ro- 
duc<'  a  specific  toxic  substance.  Certiiin  authors  thus  believe  that,  in 
the  <*ase  of  infe<»tion  with  a  very  malignant  parasite,  ])ernieious  syni]>- 
tonis  may  result,  while  but  a  small  nimiber  of  parasites  are  present, 
|iarticularly  if  the  chief  seat  of  development  of  the  parasite  be  loc^ilizcd 
m  a  jKirticularly  vital  spot.  This  is,  however,  doubtful.  While  it  is 
probable  that  a  s|>ecific  toxic  substance  may  be  produced  by  the  para- 
site, and  while  there  is  very  good  reason  to  believe  that  tliere  is  a  dif- 
ference l)etween  the  malignity  of  the  parasites  in  different  instances,  yet, 
in  a  general  way,  the  severity  of  the  symptoms,  as  demonstrated  long 
a^)  by  Golgi,  appears  to  depend  largely  upon  the  number  of  ])arasites 
present.     And  in  a  general  way  it  may  be  definitely  statc^d  that  per- 
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nit' ions  ffver  never  oeeurs  without  the  presence  of  a  considerable  uimiber 
of  |)arasites,  tliough  in  some  of  these  instances  very  few  organiiims  may 
be  fouiul  in  the  peripheral  eireulation. 

Ikstiiiiirlli  unci  Bitrnatni  in  a  recent  article'  well  say:  **  The  con- 
dition?^  tiiruii^h  which  a  mnlarial  infection  becomes  pernicious  are;  (1) 
That  th<'  intection  be  proihii't'd  by  une  of  the  varieties  of  the  iestivo- 
a  11  tun  J  aid  parasite.  On  this  t-Mndititia  all  today  arc  agrctMj,  and  we 
shall  not  insist  farther.-  (2)  Tlie  seooml  com  lit  ion  relates  to  the  abun- 
dance of  the  jwirasites,  and  it  maybe  stated  as  follows ;  In  jXTuicions 
feversj  if  one  takes  into  consitleration  not  only  the  exannnatton  of  flic 
blorKl  from  the  finger,  lint  also  the  eouditifai  in  the  vessels  of  the  various 
org:ans  (Marehiiifava,  (^'Hi,  liignami),  it  is  a  striking  point  that,  how- 
ever the  distribution  of  the  parasites  may  vary  in  individual  cases,  their 
total  number  is  always  considerable.  As  regards  the  distributiuu,  one 
may  make  the  following  distinctions  :  There  exist  (1)  cases  in  which  the 
nnuibcr  of  jiarasitcs  is  most  alnindant,  yes  enormous,  while  all  the  orgsins 
arc  iiuitnrnily  invaded.  These  are  tlie  most  common  forms  of  pcrnieious 
fevi-r,  and  are  usually  aeconipanied  by  conui.  There  are  Hune  eases  in 
this  category  in  whi<*h  the  numltcr  of  panisiti's  in  the  hhiod  of  the  linger, 
of  the  spleen,  of  the  bone  marrow,  etc.  is  enormous,  while  the  number 
in  tlie  brain  is  scanty;  clinically,  the  absence  of  cerebral  phenomena  is 
n<4ed,  (2)  (*asc8  in  which  the  number  of  panisites  is  alisulutely  and 
reliitively  scanty  in  the  bone  marrow,  in  the  spleen,  in  the  liver,  while 
there  may  be  relatively  few  in  the  Idtjod  of  the  finger,  yet  tjther  orgims 
are  eniwdcd  witli  parasites.  Aniiuig  these  the  ibllowing  loealizati<uis  are 
t*>  l»c  made  out :  (o)  The  bmin  and  the  meninges  are  filled  with  par^tsites 
either  in  s|>ornlatiQn  or  in  all  tkeir  stages  of  development ;  in  such  eases 
it  is  difficult  in  tind  not  only  spornlating  fiirms,  Init  even  young  parasites 
in  the  spleen.  Clinically,  there  are  cerebral  j>henomena.  {h)  The  stonuich 
and  intestine  arc  chii^tly  invaded  ;  in  these  organs  tlie  n^atnre  ft»rms  of 
the  parasite  are  iisnally  fuimd  ;  these  nrv  the  eases  of  pcrnicions  fever 
which  j>i*esent,  clinically intestinal  phenomena,*" 

The  pcnacious  symptoms  may  w)me  on  (piite  early  in  the  course  of 
the  infeetiuu,  tluiugh  usually  several  paroxysms  have  existed  before 
their  api>earance.  In  very  malarious  distri(*ts,  however,  almost  the  first 
paroxysm  uliserved  may  l)e  periueiuus  in  nature, 

TllK  CtJNtATOSK  Tvi^K, — The  commonest  fiu'in  of  pernicious  malaria 
is  that  accompanied  by  coma.  Mere,  in  tlic  earlier  part  of  the  paroxysm, 
the  patient  may  be  slightly  delirious,  but  he  soon  becomes  drowsy  and 
somnolent,  passing  tiually  int€>  a  condition  of  prtdound  coma.  Xot  in- 
frequently,  in  grave  malarious  districts,  the  patient  eomes  for  the  fii'st 
time  tu  the  observation  of  the  physician  while  io  this  couditicm.  He  is 
protbnndly  uneonscious  ;  the  respimtiiui  is  often  stertomus,  and  cK^c-a- 
piunally  of  the  (lieync'Stokes  type.  The  pupils  may  be  contnictcil  or 
dilated,  sometimei^  perhaps  unequal.  There  is  often — a  not  unimportant 
point — a  slight  jaundire.     Not  infrerjuently  there  is  hieeongh  ;  the  pulse 

^  BulL  d.  K  Act,  Mt'iL  di  Ii>irna,  1893-94,  Aiino  xv.,  \\  kx.  lHf>. 

'  Theiv  ure  eic«nitioiu'*,  tho^igh  rare,  to  llik  nile.  Dr.  Walter  Re^  of  the  Armj 
MtHlii'al  ^[ii»en(u  ill  misliiii^toti  hns  recently  commtiniimtefl  tn  me  h\n  cihHerTJition  of 
8l*ec'imeii>  from  ii  case  of  cliaructoriBtic  oomatOfie  pernicious  fever  due  to  :i  double  tc!rtiim 
infeetion.  Tliis  eaim?  has  winte  Iah?ii  reported  hv  Dr.  Wm.  B,  French  of  WastiiDj^oo 
(.V.  y.  JW.  Jmtnml,  1895,  vol  Ixiii.  p,  ti74). 
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niay  be  full  and  slow  and  of  high  tension,  though  toward  the  end  it  is 
often  rapid,  irreguLir,  and  feeble.  Local  spasms  of  certain  muscles  may 
occur.  Thus,  in  one  of  the  author's  cases  there  was  a  well  marked 
j^pasm  of  the  lower  facial  muscles  on  one  side,  which  disappeared  with 
the  paroxysm.  Recovery  may  result  after  the  gravest  symptoms,  but 
without  treatment  the  paroxysm  is  usually  followed  rapidly  by  a  second, 
which  generally  proves  fatal. 

Other  Cerebral  Manifestations. — In  other  instances  most 
<lecided  cerebral  symptoms  of  a  different  nature  may  occur.  Delirium 
which  may  be  maniacal  may  be  observed.  Active  ddusions  and  haUud" 
tuitions  are  not  uncommon,  while  in  some  instances  tetanic  convulsions 
have  been  noted.  In  a  number  of  instances  hemiplegia  has  been 
a;»!50ciated  with  the  paroxysm,  disappearing  after  the  attack.  At 
times  distinct  symptoms  of  bidbar  paralysis  may  occur.  In  one  of 
these  cases  carefiilfy  studied  by  Marchiafava*  the  special  localization 
of  the  parasites  in  certain  foci  in  the  medulla  was  confirmed  post- 
mortem. 

Hemorrhagic  Type. — In  some  instances  of  pernicious  fever  grave 
hemorrhagic  symptoms  may  occur— epistaxis,  hsemoptysis,  extensive 
cutaneous  hemorrhages.  Several  of  these  cases  are  described  by  Mar- 
chiafava  and  Bignami.^ 

Algid  Type. — This  is  sometimes  extremely  insidious  and  fatal. 
After  !»everal  paroxysms  which  are  in  no  way  remarkable  the  patient 
verj'  suddenly  passes  into  a  condition  of  extreme  collapse.  This  does 
not  occur  at  the  beginning  of  the  paroxysm,  but  at  the  time  when  the 
stage  of  fever  should  exist.  The  temperdture  may  be  but  slightly  elevated  ; 
indeed,  in  some  instances  it  is  subnormal.  The  condition  is  not  unlike 
that  in  Asiatic  cholera.  The  mind  is  clear,  there  is  little  suffering,  but 
extreme  collapse.  The  eyes  are  sunken ;  the  features  drawn  and 
pinclu^l ;  the  face  expressionless ;  the  tongue  dry ;  the  skin  moist  and 
c*»vcnHl  with  a  cold  sweat.  The  patient  may  be  so  quiet  and  uncom- 
plaining that  it  may  !)e,  Jis  Ijjiveran  states,  only  through  an  accidental 
examination  of  the  pulse  that  the  true  state  of  affiiirs  may  be  discovered. 
Tlif  pulse  is  very  rapid  and  feeble  and  thready,  almost  impalpable,  be- 
<"<»ming  ini|>erceptible  at  the  wrist  before  death.  Physical  examination 
of  the  thorax  is  negative  excepting  for  the  feeble  action  of  the  heart. 
The  second  sound  at  the  base  may  be  quite  inaudible.  The  a!)domen  is 
ibiually  retracted  ;  there  is  often  tenderness  on  pressure  in  the  region  of 
the  spleen,  which  is  palpable. 

SriK)RiFERors  Type. — A  sudoriferous  type  of  paroxysm  has  been 
<Ies<'rilKKl,  in  which,  during  the  last  stage,  the  sweating  becomes  exces- 
Mve  an<l  the  patient  passes  into  a  condition  of  collapse  with  a  thready 
puis<'  and  cold  extremities.  Without  vigorous  interference  the  case  may 
end  fatally. 

Bilious  Type. — A  type  of  paroxysm  has  been  described  by  cer- 
tain ol>ser\'ers,  the  chief  symptom  of  which  is  the  vomiting  of  large 
qiLintities  of  bile-stained  fluid  ;  this  is  usually  associated  with  stools  of  a 
similar  nature. 

Oastralcjic  and  Cardiai/uc  Types. — Severe  gastralgic  ])arox- 
ysms  associat^l  with  profuse  vomiting,  and  often  with  luematemesls, 

»  Lftr.  d.  III.  Cong.  d.  80C.  It.  d.  Med.  Int.,  Koma,  1890,  142.  »  IjOC.  nt. 
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may  occur  witlioiit  the  exlstcncf  ijf  strikin|2^  intestinal  symptoms.     An 
attack  of  this  iiattirc  it^  well  (tcsiTilH'd  by  Ijuvenni,' 

Cin>LKiUFoK5i  Type. — In  certain  histanecs  in  whit-h  the  chief 
Incaliziitififi  of  the  ivura.site  is  in  tlie  stomiieli  an*!  intestines  the  patients 
present  a  cliiiieal  picture  stntn^ly  rcscmblin<r  that  of  Asiatic  i^hulera, 
rhejse  c^*ies  have  heen  parti(»nhirly  stvuiieil  by  Marcbiafavar  Tbt' 
|>arnxyHm  nsually  begins  witli  jjrofus**  vomiting  and  diarrlitia  ;  the  t!is- 
ebarges  may  resemble  those  of  cholera.  The  skin  is  cohl,  moist,  and 
elannny.  Tfierc  is  cyanosis  of  the  lips  and  extremities  ;  the  pidsc  is 
rapid  and  tliretid-like.  There  may  iu^  cramps  in  the  extremities.  The 
condition  I'lostly  resembh\s  the  al<j[id  staj^e  of  Asiatir  ehcilenu  If  tire 
paroxysm  bu  not  fatal,  pndiise  sweating  may  flillow,  with  an  intermis- 
sion in  tlie  symptoms.  Anatomically,  the  mucons  membrane  of  the 
Btomaeh  and  intestines  is  found  to  Ije  filled  with  malarial  parasites. 
These  may  produce  actual  thrombosis  of  the  vessels  of  tlie  inncou^ 
membmne  with  su(»ertieial  necroses  and  nb^'nifion, 

PNKr-MONJf  evii  I>ysi'N<t:i('  TYi»f:,— Baecelli^  and  others  have  dc- 
scriheil  a  type  of  paroxysm  the  symptoms  of  which  siig^»st  strongly  a 
pntMunonia.  This  athnirable  c*hscrver,  however,  as  long  ago  as  IH^iH 
reeognizt'd  this  coiulition  to  he  *listinct  fix>m  a  true  complicating  pneu- 
monia. There  is  intense  thorticic  pain,  great  dyspj^ea,  and  a  painful 
cough.  Tlu;i'c  may  be  modoratt*  dubirss  over  the  affected  lung  with 
coarse,  souorous,  and  silulant  and  finer  moist  rah's.  Lavenui  '  lias  f^vvn 
H  fairly  abundant  luemoplysis  folhiwiug  an  acute  dyspmeic  paroxysm. 
Ill  other  instances,  despite  the  extreme  dyspncea,  j>hysica!  examination 
may  be  quite  negative.  The  sjaitnni  is  mixed  with  (hirk  fluid  and 
clotted  bloofb  The  (*ouditi^>n  is  ccrtaiidy  not  a  puenmoJiia  ;  it  is  more 
probably  an  active  congestion  of  the  jadiaonary  vessels.  In  the  abseiic** 
of  aut(»psy  records  in  eases  of  ibis  nature  one  ejui  but  susju/ct  that  they 
repr<*}^ent  a  special  locitlizatitm  *»f  the  parasite  in  the  jadmunary  eapil- 
laries. 

HvEMrMrji,(iHlNriur    Typk — "  Mahrifd    htrmtfhn'Uir — Hiiemoglubi- 
nuria    is    a    not    uncommon    symjitom    in    tlie    graver   fevers    in    cer- 
tain   malarious    clistri<'ts. 
The    ultimate    cause    of 
tinual  destruction  id'  the 


every  malarial  InftTtion. 
4«ites,  developing  within 
melanin,   at   the   expense 


In  temperatt^  climates  it  is  nirely  seen, 
ts  production  is  imA  yet  settletL  A  tnin* 
red  blood -corpuscles  is  going  on  throughout 
Thi8  occurs  in  various  ways  :  (l)Tlie  [lani- 
the  eorpusch*s,  form  the  ljlai*k  pigment, 
of  the  c(jrpus(^les  in  which  they  grow,  the 
eor|)nseles  lieeoitiing  gradually  decolorized  and  destroyed.  (2)  In  nianv 
in>tauee>  th<'  rtn]  bloiHbeor|>useles  ermtaiuing  thr^  parsisite  undergo  a  ^ux^- 
nuiturc  necrosis,  becoming  brassy  cidored  and  .-.lirnnken.  (.'1)  Stauetimes 
the  deeolorization  of  the  eor]>uscIes  tumtaining  the  panisite  occurs  (piite 
t^uddenly,  the  corpus<"les  Inu'stiug,  as  it  w*ere,  and  setting  tree  their  biemci- 
gh>bin  in  the  bhwid  current.  Thus,  dtiring  an  ordinary  malarial  attack 
there  is  always  a  certain  aiiionnt  of  luemoglobin  set  free  in  the  senini^ 
bill,  as  this  amount  does  not  pass  beyond  the  limit  of  tjic  ipiaiUitv 
which  ciin  be  disposed  of  by  the  liver,  it  does  not  ajipear  in  the  urine* 

'  Train  dt*  Fihrft  jtalMttes^  Obe.  xxxviiL 

«  On/./.  Altg.  Pitlh.  «.  PfT//i.  Annt.,  18H  V,  No.  10,  418. 

*  Stwdten  iibfr  Malaria^  lierliii,  1S95.  *  Traiti  dcs  Fiitr€»  palusttts^ 
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It  is  doubtless,  in  part,  to  this  constant  destruction  of  the  red  corpuscles, 
with  the  liberation  of  their  hsemoglobin,  that  the  polycholia  and  slight 
jaundice  so  commonly  observed  in  malaria  are  due.  Ponfick  estimates 
that  up  to  one  sixth  the  total  number  of  the  red  blood-corpuscles  may 
be  destroyed  and  disposed  of  in  the  economy  without  the  haemoglobin 
appeiiriug,  as  such,  in  the  urine.  If  this  destruction  of  the  red  blood- 
ivrpuscles  becomes  unusually  great,  and  the  quantity  of  hsemoglobin 
separated  from  the  disco-plasma  of  the  red  blood-corpuscles  exceeds  the 
amount  which  can  be  taken  care  of  by  the  liver,  haemoglobinuria  will 
result.  It  is  not,  however,  only  the  infected  corpuscles  wnich  lose  their 
haemoglobin  in  these  instances ;  great  numbers  of  their  uninfected  fel- 
lows are  equally  affected,  just  as  in  the  ordinary  paroxysmal  heemoglo- 
biuuria.  Some  substance  excessively  toxic  to  the  disco-plasma  of  the 
red  blood-corpuscles  must  be  present  in  the  circulation,  or  some  change 
has  taken  place  in  the  blood  serum  by  which  it  has  lost  its  isotonicity, 
but  what  tnese  changes  are  and  to  what  they  are  due  are  by  no  means 
clear.  There  is  much  which  might  lead  us  to  believe  with  Baccelli 
that  some  toxic  substance,  produced  perhaps  by  the  parasite  itself,  may 
be  at  the  bottom  of  these  changes.  Why,  however,  hsemoglobinuria 
should  be  so  common  in  certain  regions — as,  for  instance,  Greece  and 
We«t  Africa — and  so  infrequent  in  many  other  more  malarious  dis- 
tricts is  quite  inexplicable  in  the  present  state  of  our  knowledge. 

Clinically,  these  cases  are  among  the  severest  forms  of  malarial 
fever.  The  same  condition  is  known  in  Western  Africa  as  ^^  black 
voter  Jever^  By  many  observers,  particularly  by  the  French,  the 
term  hiliou%  hcemoglobinuric  fever  has  been  used.  Not  infrequently  the 
term  **  h(enmturic  "  is  used,  and,  indeed,  as  the  interesting  researches  of 
Joseph  Jones  show,  actual  haematuria  often  occurs.  The  hsemoglo- 
binuric  attack  is  rarely  the  initial  symptom  of  the  infection.  Usually 
the  patient  has  had  repeated  attiicks  of  malaria,  the  ha?moglobinuria 
api^jirin^  suddenly  with  a  relapse,  or,  if  it  be  the  first  infection,  the 
Inenn>globinuric  attack  is  preceded  by  several  intermittent  paroxysms. 
In  csist's  where  either  in  a  relapse  or  in  a  primary  infection  the  lia?mo- 
globinuria  appears  with  the  first  actual  paroxysm,  there  are  often  pro- 
dnmial  symptoms  lasting  for  from  several  hours  to  sometimes  several 
<lay>.  It  is  probable  that  these  are  associated  with  moderate  fever  and 
often  represent  al)ortive  paroxysms.  There  are  loss  of  appetite,  head- 
ache, inclefinite  pains  in  the  extremities  and  back.  It  may  be  remeni- 
Ik'^nI  that  in  many  paroxysms  of  the  more  ordinary  types  of  lestivo- 
antiimnal  fever  the  gradual  onset  of  the  paroxysm  without  chill  is  fre- 
quent :  this  is  not  true  in  the  case  of  tlie  hiemoglobinurie  paroxysm, 
whi<'h  l)egins  almost  invariably  with  a  severe  shaking  cliill.  This  is 
followed  by  intense  pain  in  the  back,  head,  and  extremities,  and  by  pro- 
lib^-  vomiting;  the  vomitus  consists  of  a  deeply  bile-stained  fluid.  The 
tac<»  is  flushed ;  the  conjunctiva;  are  injected  ;  the  pulse  is  rapid ;  the  patient 
i^i  usually  in  a  ccmdition  of  great  anxiety  and  appreliension.  There  is  a 
well  markcil  icteric  hue  to  the  skin.    There  is  usually  profuse  diarrhoea. 

The  first  urine  that  is  passed,  in  the  early  stage  of  the  paroxysm,  has 
a  somewhat  rosy  reddish  hue.  This,  however,  rapidly  becomes  deeper, 
and  is  finally  an  intense  brownish  black  color  with  something  of  a 
greenish  tinge,  and  a  greenish  yellow  foam  on  shaking.     The  vomitus 
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hecoines  of  a  tleejK^r  color,  at  first  vlHow,  then  green,  finally  sonietiniesi 
almost  black.  There  may  be  *liaiTli(Ci»,  tlic  dejecta  beiii^  green  rtr 
l>rown  in  coh>r,  while  in  other  iiij?tanees  there  is  const i nation.  During 
the  .stage  of  fever  the  patient  jL^enemlly  beeomc8  Jaiuulieed,  There  h 
usually  little  deliriura,  the  {>atient  being  quite  eonseioiLs  and  in  a  con- 
dition of  great  anxiety  and  agitation.  lie  often  complains  of  severe 
epigastric  pain,  which  is  possibly  associated  with  repeated  vomiting;  ir> 
other  instances  the  [min.s  in  the  loins  may  be  extremely  severe,  f>caring, 
possil)ly,  a8  Kctseh  and  Ivi{^ncr^  suggest,  some  relation  to  the  intense 
renal  congestion.  The  fever  is  often  liiglu  the  tenijierature  touching,  in 
bome  instances,  41"^  C  (106°  F.)  or  even  higher. 

The  urine  at  the  height  of  the  prix^es^  is  of  a  deep  brownish  likek 
color,  and  deposits  on  standing  an  alumdance  of  reddish  brown  sedinieut. 
The  amount  varies  c»tnisiderably  in  different  instances,  in  some  being 
extremely  scanty,  in  others  amounting  to  as  mneh  as  lUCK)  or  LjrK)  c.c. 
The  specific  gravity  varies  inversely  to  the  amount  of  urine  passcni.  As 
the  amount  is  generally  stmiewbat  reduced,  the  specific  gravity  averages 
above  normal.  The  reaeti<in  varies  ;  it  is  gc^nerally  feebly  acid.  There  is 
usually  an  abundance  of  albnnun.  In  some  instances  a  test  for  the  bilian* 
coh>riug  nuitters  may  be  obtained,  Kelseli  and  Kiener  asstnt  that  tliis 
is  the  rule  at  the  height  of  the  proces^s  while  Plehu  •  in  eight  instauce.s 
was  imable  to  obtain  this  test.  The  sediment  consists  of  mucus, 
l>ladder  epithelium,  nnmerons  granules  and  masses  of  pigment,  renal 
epitlielial  cells,  and,  almost  invariably,  hyaline  and  granular  easts  with 
epithelial  cells  ailhereut.  In  nuiny  instances  blood-eorpuseles  may  also 
be  found,  actual  beinorrhages  taking  j>lace  into  the  kidnt^y.  Otlten, 
however,  besides  the  profnsc  sediment  of  a  brownish  granular  material, 
oee-iisional  epithelial  cells,  and  easts,  not  a  sign  of  a  red  corpnscle  may 
be  found,  the  condition  lieing  a  true  hfcmoglobinuria. 

In  the  simplest  and  mildest  attacks  the  tenii>eniture  remains  elevated 
nine  «jr  ten  liours,  ajul  then  falls  ipiite  suddenly  to  nonnat,  the  urine  at 
the  Kimc  time  charing  nj*,  excepting  ihv  a  slight  tmce  of  albumin  with 
fHM.^isional  casts.  In  some  instauc<'s  a  paroxysm  of  this  nature  is  the 
last  nuinifestation  of  the  process,  complete  recovery  following*  In 
other  instances  there  may  he  reiieated  intermittent  hivmoghjbinurie  par- 
oxysms, ending  perhaps  in  rec<ivery.  Very  fre(|ncnth%  however,  the 
condition  is  more  severe.  The  fever  lasts  much  longer ;  the  vomiting 
and  diarrluca  cmitinue  ;  the  jannilice  becomes  more  intense;  thei*e  are 
pcrliaps  occasioiud  slight  intermissions,  but  in  the  nunn  the  attack  is 
continuous,  Tiie  urine,  as  well  as  tiie  fever,  may  sliow  ocaisional  tem- 
porary changes  for  the  better,  but  these  are  of  short  dnration,  fresh  ex- 
acerbations rapidly  following.  The  urine  becomes  of\en  scanty  and 
more  albuminons  ;  the  patient  becomes  emaeiatecl  and  pale;  the  eyes 
are  sunken,  the  tongue  is  dry,  tlu'  jailse  nipid  and  feeble^  and  eventually 
a  fatal  result  follows.  In  some  iustani'cs,  however,  recovery  may  occur 
when  the  patient  is  ajjparently  almost  beyond  hope. 

Certain  cases  pursue  an  extremely  nipid  fatal  course.  The  initial 
chill,  fever,  vomiting,  and  diarrlKca  are  associated  with  almost  complete 
supprcssirui  (d*  urine;  that  which  is  passtnl,  often  l>ut  a  few  drops,  is  in- 
tensely bloi>dy.     There  is  great  ugitation,  intense  prostration,  the  patient 

>  Makuiies  des  Payt  ehaudg.  *  Dfut^eh,  med.  Woch.,  1895,  Nou.  26,  26,  27, 
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falling  into  a  condition  of  profound  collapse  and  dying  within  several 
days.  Nephritis  almost  invariably  follows  the  hsemoglobinuric  attack. 
In  the  milder  cases  it  is  transient  and  slight.  In  many  more  severe 
cases,  however,  the  end  of  the  paroxysm  is  followed  by  the  symptoms 
of  a  well  marked  nephritis,  lasting  sometimes  for  weeks  and  possibly 
even  for  months.  In  a  certain  number  of  instances  this  condition  pur- 
sues a  rapidly  &tal  course.  The  albuminuria  and  casts  persist ;  the 
quantity  of  urine  remains  steadily  below  normal ;  the  patient  becomes 
uremic  ;  and  delirium,  coma,  and  convulsions  ensue  with  a  fatal  result. 
Malarial  hsemoglobinuria  does  not  occur  in  all  malarioas  districts. 
In  some  r^ions  where  pernicious  fevers  are  relatively  common  haemo- 
globinuria  is  rarely  seen.  The  cause  for  this  is  not  apparent.  In 
Rome,  for  instance,  the  disease  is  uncommon.  It  is  not  very  frequent 
in  most  of  the  malarious  districts  of  the  United  States.  In  Greece  it 
seems  to  be  unusually  common,  while  in  certain  parts  of  Africa  it  is 
seen  in  its  most  fatal  forms. 

The  blood  generally  shows  the  aestivo-autumnal  parasite.*    Predispos- 
ing causes  appear  to  be  any  over-exertion  or  exposure,  indeed  anything 
which  reduces  the  vitality  of  the  individual.     Extremely  interesting  is 
the  widespread  idea  in  certain  regions  that  quinine,  which  has  so  specific 
an  action  upon  the  parasites,  may  yet  have  an  unfavorable  influence, 
indeed  l>e  the  determming  cause  of  tlie  hromoglobinuric  paroxysm.     In 
Joe^eph  Jones'  interesting  memoirs^  a  number  of  assertions  of  this  nature 
appear.     More  recently  Plehn*  in  a  valuable  article  uj)on  the  black 
Water  fever  of  Cameroon  records  his  belief  that  in  that  climate,  at  least, 
the  development  of  haemoglobinuria  is  often  brought  about  by  the  ad- 
ininii«tration  of  quinine,  while  the  records  of  his  cases  of  heemoglobinuric 
fever  treated  with  and  without  the  specific  malarial  remedy  show  that 
the  more  favorable  course  was  pursued  by  those  cases  which  were  treated 
expectimtly.     This  view,  however,  is  not  held  by  the  majority  of  ob- 
fierveri*.     The  tendency  toward  sj>ontaneous  recovery  in  many  of  these 
cai«es  suggests,  certainly,  that  the  presence  of  the  haemoglobinuria,  de- 
pendent on  whatever  it  may  be,  may  have  an  injurious  effect  upon  the 
life  of  the  parasite. 

The  Blood  in  the  ^Estivo-autumnai.  Fevers. — The  blooil  in  the 

gesi^tivo-autumnal  fevers  shows  the  presence  of  th(»  small  form  of  the  para- 

jiite  descril)ed  first  bv  Marchiafava  and  Celli  ("  Haematozoon  falciparum,'' 

Welch).     ^Vs  already  noted  in  the  d(^cription  of  the  panisite,  only  th(» 

earlier  forms  in  its  cycle  of  existence  are  generally  found  in  the  iht- 

iphopal  circulation.     These  are  the  ring-like  or  anKeboid  hyaline  Ixxlies, 

which  are  often  quite  free  from  pigment.     As  the  later  stages  in  the 

*yelopment  of  the  organism  are  rarely  found  in  the  iKTiphcral  circii- 

*'^'<>n,  it  is  natural  that  the  pericKl  shortly  before  and  during  the  early 

/*t  of  the  paroxysm  should  be  that  in  which  the  smalh^st  number  of 

/^nEi^it(*s  is  to  lx»  found  on  clinical  examination  of  the  1)1(mx1  ;  and  this 

'^Tliw  haM  been  the  cane  in  thofie  instances  o}>Kerve<l  by  the  Roman  authors,  and  the 


1^^  --  i|>tJonfl  of  Plehn  and  others  seem  to  jK)int  in  the  same  direction.  Owin^,  however, 
ijjf*^ v»  remarkable  distribution  of  these  fevers,  to  which  reference  lias  been  made  a}H>ve,  we 
J*^^ld  perhapA  bear  in  mind  the  possibility  that  there  may  be  certain  fine  dillereiut^ 
J**^»n?n  the  [Mirasites  of  the  ordinary  irrejnilar  fevers  and  those  of  the  hicmogl()!)inuric 
^'^^tr,  which  may  be  brought  to  li^ht  by  further  study. 

*  Mnlital  and'Surgieal  Memoirn,  vol.  ii.,  New  Orleans,  1887.  '  Lf>r.  cit. 
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is  thi'  eaM'.  Tliore  are  cjij^ok  of  jehtiviKautiimiial  fever  where,  at  ihir* 
jH-ritM!,  a  jimlon^'d  ^t^iireh  must  be  iiiiide  heiore  pum^ites  are  to  li*- 
fuuii(L  Always,  liowev(*r,  in  tlie  experienec  of  the  writer,  pant^ite- 
are  i)re>eiit  idter  a  ii'W  hooi-s  have  na.ssetl  by.  And  1  believe  that 
it  may  be  emphatieally  j^tated  that  taere  are  no  tlangeroiis  foniis  of 
inahtria  in  whieh  the  parasite  is  not  to  be  found  after  reasonably  cure- 
fid  t^eureh. 

After  the  infei'tinn  has  existed  fi»ra  wei^k  or  two  the  ereseentie  and 
ovoid  pigmented  fi»rnis  of  the  organism  nrv  nsiially  tJ>servable.  Phago- 
eytosis  is  very  eommordy  to  be  noted,  and  [)i^mentd>earintr  lenc*H*ytes 
are  to  be  found  thronghmit  almost  all  [H-riods  of  the  fever.  The  peritH]- 
ieity  in  tlit^  [iltapjeytie  aetion  is  mneh  less  markcHi  than  in  the  ordinar>* 
intermittent  fevers.  This  is  due  in  part  to  the  presenee  at  all  times  of 
parasites  in  ditierent  sta^^es  nf  development,  and  in  ]jart  to  the  early 
necrosis  «if  the  red  liltHHl-cHrpuseles  whieh  is  so  eomniou  in  these  fevers 
the  d  ea  ( 1  I  Vt  i^n  i  e  n  ts  a  re  s|  »eeil  1 1  y  e  ugn  1  ih  1  a  u  d  ea  rr  i  e<  1  a  way  liv  t  h  e  color- 
le**4i  elements.  Oeeasioiially,  trne  macrophages,  sueh  a^  are  tj^et^n  in  the 
spleen,  may  be  found  in  the  perif>hend  eircnlation  ;  thc^e  may  be  enor- 
mous, ten  times  the  size  of  an  iU'dinary  leucwyte.  They  sometimes 
(*oiitain  coarse  gninuh's,  much  larj^er  than  any  ordinarily  seen  in  tlie 
bloiMl,  having  s(»niewhat  the  a}>[H'aranec  of  eosinophilic  gniunlcs.  These 
cells  n»ay  <'ttntaiu  not  only  panisites,  but  red  eia'puseles,  usually  shrunken 
and  l>rassy  colored,  inelnding  a  parasite,  and  also  entire  snuiller  j>hago- 
cytes  witli  their  included  iiigment  or  parasitc^s  or  corpuscles. 

Fevers  with  Lono  Intekvai.s. — From  tlie  earliest  tiiru/s  tJien* 
have  been  descrilKHl,  besides  the  orilinary  i[Uotidian,  tertian,  and  4|uar!an 
iutermitttiit  fevers,  other  fcvcr^  with  intermis>it»ns  e*>n.^lderably  loiigtT  ; 
thns  fevers  with  intervals  of  five,  six,  seven,  eight,  nine,  ten,  *4even, 
and  twelve  days,  or  even  longer,  have  been  believed  to  exist.  Celsiis, 
who  distinguished  tjuotidian,  tertian,  and  quartan  fevers,  referred  to  the 
occasional  (>ccurren*x»  of  ftners  with  longer  intervals,  but  noted  their 
rarity.' 

After  ( iolgi's  fir^t  researches  CH:>ncerning  the  life  history  of  tlie  quar- 
tan and  tertian  [lant^ites,  and  after  the  fact  beeaine  settled  that  a  third 
variety  of  parasite  (^xistinl,  whose  cycle,  under  some  eircinnstauces,  Uisted 
bnt  twenty-Uair  hours,  the  fever  in  every  instance  being  definitely  eon- 
neeted  with  the  segmentation  of  a  group  af  [mmsites,  it  is  but  uatur-ul 
tliat  ujauy  observers  should  have^  suspected  the  existence  of  otlu'r  varic^ 
ties  of  pant-iites  which  in  turn  miglit  be  related  to  these  rare  fcvci>  with 
longer  intervals.  And  ( i«ilgi  in  IHHU'^  advanced  the  hyp«»thcsis  that  the 
cr(»seentie  biHlies  whit»h  we  know  to  be  e«inneeted  with  the  a^tivo- 
antumnal  parasite  might  bear  a  definite  relation  to  these  fiirms  of  fever. 
He  believed  tliat  they  re[jresent*Hl  a  foru)  of  panL^ite  whieh  nudcrwent 
a  long,  slow  ilcvcltipnu'nt»  lasting  from  seven  U*  twelve  days — that, 
finally,  scgmcntatiou  of  the  t^rc'^eeutie  I'orms  occurred  and  [uiroxysms 
tbllowed,  just  as  in  the  ^'Jise  «*f  the  regtdarly  interndttent  fevers.  This 
variety  of  jxirasite,  however,  flitrercd  in  tlie  greater  length  and  the 
irregularity  of  the  cycle  of  development,  while  the  jmroxysmi?,  in  like 
manner,  recur re<l  at  irregular  intervals,  from  seven  to  twelve  days  apart 

*  '*  Interdum  eiiam  Kmj^iore  circuit  ft  cjuacdam  redeunt,  sed  id  raro  eveniU'* 
3  Zi€ffifj^9  Beiirdfjr,  189U.  Tii.  647. 
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or  even  more.  Canalis^  believed  that  the  sestivo-autumnal  panuJite 
possessed  two  separate  cycles — ^a  shorter,  lasting  from  one  to  two  days, 
and  a  longer,  associated  with  the  crescentic  and  ovoid  bodies,  lasting  an 
indefinite  length  of  time,  three  or  four  days  at  least.  Antolisei  and 
Angelini  *  also  believed  that  this  variety  of  parasite  was  associated  with 
fevers  with  longer  intervals. 

Clinically,  however,  one  very  rarely  observes  cases  showing  a  regular 
recurrence  of  paroxysms  at  intervals  longer  than  every  fourth  day.  On 
the  other  hana,  it  is  not  so  verv  unusual  to  meet  with  cases  where  a  num- 
ber of  paroxysms  have  recurre<i  at  intervals  of,  approximately j  six  to  four- 
teen days.  In  all  these  instances  one  is  generally  compelled  to  depend 
larwly  upon  the  statements  of  the  patient.  An  analysis  of  those  cases 
which  have  been  observed  since  the  recognition  of  the  parasite  and  its 
different  varieties  shows  that  these  fevers  with  long  intervals  may  be 
associated  with  any  of  the  varieties  of  parasite  which  we  now  know. 
Crolgi  noted  the  existence  of  such  paroxysms  in  patients  whose  blood 
showed  the  sestivo-autumnal  parasite.  Bignami^  and  Pes*  described 
cases  occurring  in  connection  with  the  tertian  parasite,  while  Vincenzi  * 
ha«  shown  that  they  may  be  associated  with  the  presence  of  any  of  the 
varieties  of  parasites  which  we  now  know,  alone  or  in  cx)mbination. 

The  manner  in  which  these  fevers  arise  was  described  first  by 
Bignami.  As  stated  in  the  description  of  the  parasite,  the  mere 
presence  of  the  organism  in  the  circulating  blood  is  not  sufficient  to 
produce  subjective  symptoms.  These  appear  first  only  when,  from 
steady  multiplication,  the  number  of  parasites  contained  in  the  circu- 
lation lias  reached  a  certain  necessary  quantity.  With  everj'  period  of 
.^ie^mentation  their  number  appreciably  increases.  Not  everj'^  fresh 
Sf^rment,  however,  continues  to  develop.  Were  this  the  case,  every  in- 
fection would  become  pernicious  within  a  short  period.  With  each  par- 
oxysm a  very  considerable  number  of  young  parasites  is  destroyed — so 
great  a  num!)er,  in  fact,  that  many,  indeed  the  majority,  of  cases  of  ter- 
tian and  quartan  fever  tend  toward  spontaneous  recovery,  though,  to  be 
sure,  relapses  often  occur.  To  what  this  destruction  is  due  is  as  yet 
a  matter  of  doubt.  In  how  far  it  may  depend  upon  the  protective 
|H»wer  of  the  blood  serum  or  upon  an  active  defensive  phao:ocvtosis 
on  the  j)art  of  the  leucocytes,  or,  possibly,  u|K)n  the  deleterious  effects 
of  S4)m<'  toxic  substance  produced,  perliaps,  by  the  parasite  itself  at  the 
time  of  s<»gmentiUion,  is  as  yet  wholly  a  matter  of  speculation.  It  is, 
howc»ver,  not  an  infrequent  occurrence  to  see,  more  particularly  in  tertian 
or  quartan  infections,  a  severe  paroxysm  followed  by  a  complete  disap- 
j>earance  of  the  symptoms,  while  the  blood  shows  a  disappearance  of  the 
group  of  parasites.  The  author  has  previously  published  charts  of  this 
nature.*^  In  such  instances,  through  some  means  or  other,  the  greater 
|*art  or  an  entire  group  of  parasites  is  destroyed  at  the?  time  of  segmen- 
tation. In  these  cases  the  result  is  usually  complete  apyrexia  for  a 
certain  length  of  time,  from  several  days  to  two  weeks  or  even  more, 
and  then,  after,  perhaps,  a  little  warning,  a  repetiticm  of  the  paroxysms. 

'  ForUfchritte  d.  Med.,  1890,  No8.  8  and  9.  '  Riforma  Median,  1890,  820,  326,  332. 

*  Ibid.,  1891,  No.  165,  p.  169.  '  Ibid.,  1893,  vol.  ii.  p.  759. 

^BuU.  R.  Ace.  Med.  dl  Roma,  1891-92,  p.  631  ;  Arch,  jyer  le  Sc.  Med.,  vol.  xix.  f.  3, 
p.  26'i.  ®  The.  Malarial  Ferem  of  Baltimore,  he.  cit. 
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In'  s(ime  instancps  the  first  paroxysm  may  be  followed  liv  a  period  of 
apyrexia,  lai^tiIlg,  a8  in  one  of  the  autli»*r's  cHi>eH,  eight  tky^  hefore  the 
development  of  a  seeoiid  febrile  attaek,  and  that,  in  turn,  by  another 
intermission  of  appn^ximately  the  same  length  of  time,  and  so  on,  the 
ehart  thns  showing  an  intermittent  fever  with  intervals  of,  perhaps, 
eight  or  ten  or  twelve  days.  And  yet  tlie  examination  of  tlie  blo<xl 
shows  tlie  eharaeteristie  panisites  of  tertian  or  i>f  tpiartan  fever. 

The  exp!anati<in,  then,  of  these  fevers  with  long  intervals  is  not  to 
be  found  in  a  pantsite  whose  cycle  vi'  devehipment  la.sts  an  nnnsually 
great  length  of  time,  but  in  the  fact  that  the  first  sharp  paroxysm  is 
followed  l>y  the  destrnetion  of  so  great  a  nnndx^r  <»f  the  parasites  that 
a  liHig  period— sometimes  praetically  that  ^*f  the  period  of  inenbatitm 
of  the  tlisense— mnst  he  ptu^sed  through  before  the  grou})  again  reaches 
a  size  siiffieient  to  pnKhiee  symptoms.  Tlie  reeurrent  attaeks  repre- 
sent, as  Biguiiini  pointed  ont,  reerudeseeuees  from  attacks  fmm  which 
complete  recovery  has  not  tiiken  place.  Single  paroxysms  with  hmg 
intervals,  or,  more  eo!nnionly,  one  or  two  paroxysms  CK^enrring  to- 
gether with  long  intervals  between  them,  may  exist  for  a  very  ctmsider- 
able  length  of  time  in  tertian  or  tpiartan  infecti(ms.  Thus,  the  author 
has  had  oeeasion  to  observe  an  individual  wlio  for  over  tw«j  years  had 
had  occiisional  chills  at  irregular  int*'rvals  of  two  or  thrt'c  weeks,  more 
or  le«8,  due  to  an  untreated  tertian  infection.  One  or  two  paroxysms 
were  almost  invariably  foIli>wed  b}'  an  apparent  c^jinplete  spontaneous 
rec<)verv,  only  to  be  snccecilcd  in  tlie  etmrse  of  from  two  to  tour  weeks 
liy  another  rt^laiise. 

In  another  class  of  eases  the  paroxysms  with  long  intervals  are  due 
to  imperfectly  treatt'^  malarial  fever*  Many  patients  living  in  mala- 
rious districts  are  in  the  hal)it  of  taking  large  single  doses  of  quinine 
immediately  f(»lh»\ving  any  outljreak  of  fever.  Thus  in  an  instan<^e 
observed  by  tin*  author  a  lady  asserted  that  she  had  liad  paroxysms  at 
intervals  of  ten  days.  The  third  or  fourth  paroxysm  occnrn'd  under 
his  observation,  the  blond  .showing  the  eharacteristie  tertian  piirasites. 
In  this  instance  tlie  patient,  by  tiiking  a  single  dose  id'  fpiinine  after 
each  paroxysm,  had  occom|jlished  the  simic  end  which  nature  aetMim- 
plish*>s  in  the  otlier  class  of  cases- — viz.  the  destruction  of  the  greater 
part  of  the  group  of  panisites  ;  and  in  each  instance  a  relapse  r»ccnrreil 
about  ten  days  after  the  previous  attack.  The  same  explanatiim  is 
pnvbably  true  in  the  cases  occurring  in  festivo-antumual  infecticms. 
There  is  no  evidence  to  show  that  there  is  any  such  thing  as  a  regular 
type  of  fever  occurring  at  intervals  longer  than  every  fourth  day.  The 
paroxvi^ms  in  these  instances  differ  in  no  w^ay  from  those  io  tertian, 
quartan,  or  testivo-autumnal  fevers  acct^rding  to  the  variety  of  infection. 


Combined  Infections  with  Different  Varieties  of  Parasites. 

Combined  infections  with  two  or  more  varieties  of  the  malarial  para- 
sites may  occur,  though  thcv  are  rather  uncommon.  In  542  cases  of 
niabrial  fever  classified  by  Hewetson  juid  the  author  there  wen:*  only  11 
such  instances.  Clinically,  tlu'so  cases  present  usually  the  features  of 
an  ordiuiiry  tertian,  quartan,  or  icstivo-autuninal  inlection,  and  with<vut 
examination  of  the  blooil  tlie  presence  of  two  varieties  of  pirasites 


roiilil  uften  remain  uneuspcvtt**!.     This  is  due  to  tlic  fiU't  that  the  two 
ifferent  varieties  of  the  orgtinism  are  rarely  present  eaeh  in  suificient 
number  to  pnxluce  sy luptonis  at  tlie  same  time.     One  tyjx'  of  the  para- 
ate  almost  alway.s   pretiomiiiate:?^   and    is   re^ponsibh'   for  the   ehnieal 
feynaploms.     Certain  ea^ses  liave  been  noted  where*  a  distinet  alternation 
^f  8\Tnptnms    ha.s  ocenrnMi  ;  a  jjeriotl  of  quartan   fever,  for  instauee, 
'  ring  followed  by  sptnitaneous   reeovxM-y,  and  sueceedtnl  by  a  period  nf 
i*rtiati  fever,  which,  if  untreated,  pnrsues  the  same  course,  and  gives 
fitially  to  a  relapse  of  the  quai-tan  infe<'tion  ;  the  parasites  of  both 
ties  are  present  at  the  same  time.      In  rare  instanees  eonndieatLH.1 
bver  inirves  may  arise  from  a  eond)ined  infection.     This  is,  however, 
very  itntisual.     The  eommonest  aimbirjiitioo  in  this  climate  is  a*stivo- 
Ititiminal  and  tertian   fever. 

The  Urike. — The  urine  in  the  malarial  fevei>i  has  no  special  diag- 

Bo6tic  features.     There  are  no  constant  *^lianges  in  tlie  anwunl  or  in  the 

'/ravfU/  of  the  twenty-four  hours*  urine.     The  eo/or  of  the  urine  is 

^tt  inereiusoil,  due  probably  to  the  increase*!  quantity  oi'  urobilin 

^Kvbicii    Ls    deriv^ed  fmm    the    luenio^l«>l>in    of  the    red  bloiid-<'nrpiisr'h.'s 

li^stroytsl  by  the  panusites.     Tlie  amount  of  urea  excreted  during  the 

in>xysms  m  increa^,  ju.st  tis  it  is  duriuf^;  any  other  acute  febrile  eon- 

litiiiii.     Albumin  is  usually  present  in  serious  cases.     Thus,  out  of  284 

exjioiioed  by  Hewetson  and  the  author^  albumin  was  present  in 

Jl;Vi  in^tiinces,  nearly  one-half.     In  many  of  these  instances  vix^Ih  of  the 

t^njtJ  tulmk's  may  l>e  found.     Actual  ittmk  nfphrifis  may  iK'cur,     Thus 

4  iniitances  out  of  335  of  our  cases  evid<^nces  of  a  severe   acute 

nephritis  were  pres4^nt — a  nephritis  whicli,  apjiarently,  owed  its  origin 

tly  to  the  malarial  infection.     In  3  of  these  instances  the  nephritis 

hemorrhagic  in  nature  ;  in  the  other  ciise,  which  resulted  fatally, 

wuij  an  extensive  acute  diffuse  nephritis.     Ehrlieh*s  iVnv/.o  reaction 

naj  bv  present ;  it  was  loimd  in  5.5  per  cent,  nf  nur  eases. 

IT7ir   ToTwiiy  of  Makirml   Urine. — Extremely  interc^stiug  researches 
lavc  lately  lx*en  made  concerning  the  increased  toxicity  of  the  urine 
luring   malarial    fever,     Brousse,'    studying  the   elfectsi   following   the 
rijii'liou  of  the  urine  of  cases  of  malarial    fever  into  animals,  arrived 
\t  the  following  conclusions:  'Ml)  Tht^  urotoxic  coetlieicnt  calculated 
>y  li«mchartl's  foruuda,  tht*  mean  coeHieient  being  0.4ij4,  rises  dni'ing 
ilie  pftroxysm,  and   the  physiologicjil  inflects  oljservetl  are  those  which 
ally  follow  the  injection  of  urine — ilyspiMca,  niyosis,  tailing  of  teni- 
LTatur*-,  exophthalmos,  and  furthi'rniore  convulsions;  (2)  this  tiLxicity 
lioidsed  during  the  period  of  (*ouvah'seenee  in  intermitteut  fever, 
'  much  l>clow  that  of  the  uriue  during  the  paroxysm,  and  moreover 
low  that  of  the  normal  urine.*'  ^ 
R*M|Ue  and  Lemoiuc^  stuilietl  the  urine  in  3  tjases  of  malarial  fever — 
'  a  iSk%»e  of  tertian  fever  and  two  ceases  of  jjcrnicions  comatose  niala- 
Their  c*inclasions  were  as  follows  :  **  (1)  The  pathogenic  agents  of 
Usm  torm,  in  the  blofiib  a  large  <|ua!itity  of  toxit*  products,  a  great 
pirt  of  which  is  eliminated   by  the  nriui\     This  elimination   is  at  itii 
qHtyimiim  Irametliatelv  at\er  thf*  paroxysm,  and  lasts,  genemlly,  twenty- 

*  Quoted  iwm  Lnvemn,  />u  Paiudmne,  ete.,  Paria,  1891. 

•  SoeUa  de  MM,  ft  de  Chu\  /iwi/iV/Mcw  dt  .%ftmtpdlkt;  M  Mbu,  1890. 
^Ui^mdeJied.,  IHW,  p. 
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four  hours,  nt  It^a^t  in  tlie  paroxysms  of  terfian  fevor,  (2)  Sulphate  of 
f|uinini'  acts  by  ilivurinj^  tlu-  iurrciu^o  uf  tliis  rliiriiuation.  (3)  Certain 
]HTi»irit>us  ft'Vi-rs,  shuwinii  i\  coiuplftt?  al>s('nfo  of  toxieit^'  in  tht^  urine, 
depend  probaldy  upon  alterations  in  the  kichieys  and  liver,  and  the 
return  of  the  urinary  toxieit)'  should  l>e  eonsidered  a  gocxl  prognostic 
sign.  (4)  Finally,  it  may  l>e  noted  that  in  two  t^!,ses  recovery  has  fol- 
lowed a  more  increased  crimination  of  toxines  than  that  observed  after 
the  ]irei'edinfr  paroxysms/*  In  discussing  this  pajter  l/^pine  justly 
rcmarketi  that  injections  shouhl  be  made  not  only  with  tlie  pure  urine, 
hnt  also  with  a  solution  of  the  .salts  of  the  urine  made  after  t^deination. 
Tin's  alone  enn  give*  a  reliable  idea  of  tlie  toxieity  of  the  orine  4le|X'tident 
ujHm  org'anie  ecmi]M>nn<ls. 

More  recently  Hotaz/J  an<l  Pensuti  ^  have  made  an  f'labonitc  control 
iX'search,  and,  while  tiufling  the  same  general  resnhs  as  Hot  pie  and 
Lemoine,  dispute  their  f^nTH-lusions.  Their  studies  wttc  carried  out  in 
ten  cases.  11  u*y  eollecteil  urine  during  and  after  the  febrile  periods. 
They  found  that  during  the  paroxysm  the  urine  showe*!  a  less  intense 
color  than  afterwanl.  During  the  febrile  peritKis  examination  of  the 
urine  with  the  ordinary  reagents  which  are  used  in  qualitative  analysis 
shc*wed  always  a  dimiuished  amount  of  alkaline  and  earthy  phosphates, 
while  tliat  voiilcd  ai'ter  the  paroxysm  showtnl  sometimes  a  consith^rable 
4|iianlity.  I'he  speeifie  gravity  of  tlie  nrin*'  passed  after  tlie  paroxysm 
was  higher  than  that  during  the  paroxysm.  They  state  that  under  r>ther 
c*inditions  the  urotoxic  coefficient  has  been  shown  to  run  panillel  to 
the  elimination  of  the  ]>otassium  salts,  while  the  presence  of  peptones 
in  the  urine  increases  appretaahly  its  toxicity.  Both  these  siiljstanc<»fl ' 
they  found  present  in  increased  quantities  in  th(^  urine  passed  afttT  the 
paroxysnu  The  urobilin,  as  already  stated,  is  present  in  increased 
quantities  in  the  urine  of  malarial  fever,  and  especially  so  in  that  fol- 
lowing the  ]iaroxysm.  The  toxicity  of  this  siibstantn^  has  been  demon- 
strated by  (iiese  authors,  who  found  that  the  urine  jmssed  after  tlie  par- 
oxysm, when  deeolori/xHl,  lost  half  its  toxicity.  They  assert,  in  op|Misition 
to  Hoquc  ami  l>cmciini%  that  **  tlu^re  is  no  need  tci  suppose  the  |a"escnce 
of  special  toxie  8ui)stances  of  the  nature  of  leucomaines  to  acc^^iunt  for 
the  li*\icity  of  malarial  urine"  [after  the  paroxysm]  ;  '"  the  |K*tassiuni, 
the  phosphoric  aeid,  the  peptones,  the  urinary  pigments,  and  especially 
urobilin,  which  are  tbnnd  in  this  urine  in  markedly  tnercascd  tpiantitien 
relatively  t<r  the  normal  urine  and  to  that  of  the  febrile  [*criod,  are  of 
themselves  a  sulhcicnt  exjdanation.'*  The  cause  of  the  increased  proenct* 
oj"  tliese  substaiKH^s  is  not  dillicult  to  a]>}>reciate.  Thi^  potassium  salts  and 
the  |iigincnts  which  they  believe  to  be  the  chief  cause  of  the  hyiK*i*ttLxicity 
result  froiu  the  destruction  i>f  the  rinl  blootl -corpuscles,  and  the  phos- 
phoric ac*id  and  pepton«.'s  are  doubth'ss  due  to  the  disintegration  ami  com- 
bustion of  tli(»  albumins  and  miclcins  of  the  cellular  elements  of  the  tLs- 
sues.  Tlu'V  have  lu^t  found  evideueiMjf  a  marked  retenlicju  of  tr^xic  sub- 
s ta  n ( 'cs  o w  i  n g  t o  1 1  i sea se  o f  t  h v  kidneys,  as  assert  ( *d  by  K  o( |  uc  a  n d  I jt mi i o i ne . 

In  conelusiou,  they  state:  **  We  think  that  w^e  havi^  demonstnitcd 

(1)  that  in  the  malarial  fevei's  the  febrile  urine  is  lesn  ttLxic  than  that 

emittc<l  during  the  apyretic  stage;  (2)  that  the  urine  emitted  during 

the  period  uf  a  pyrexia  is  more  toxic  than  normal  urine  ;  (3)  that  the 

*  Lo  Spemn^taif,  Firewjte,  1894,  xlviii.  232,  254, 
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tt>xicity  of  the  urine  of  malarial  patients  augments  constantly  with  the 
succession  of  febrile  attacks,  though  in  some  cases  this  augmentation 
appears  in  the  form  of  unexpected  and  irregular  exacerbations ;  (4)  that, 
as  there  is  nothing  specific  in  the  course  of  the  intoxications  produced  in 
rabbits  with  malarial  urine,  there  is  no  need  to  suppose  the  presence  of 
specific  toxins  or  substances  of  the  nature  of  leucomai'nes,  for  the  salts 
of  potassium,  phosphoric  acid,  the  urinary  pigments,  the  peptones,  all  of 
which  substances  are  eliminated  in  increased  quantities,  are  a  suflicient 
explanation ;  (5)  that  the  injection  of  febrile  urine  is  followed  by  a 
slower  intoxication,  characterized  by  sopor,  by  increased  diuresis,  by 
diarrhoea,  and  mydriasis,  while  the  apyretic  urine  produces  a  more  acute 
effect,  sometimes  fulminating,  characterized  by  clonic  and  tonic  spasms 
and  myosis,  *  exhorbitism^y  spastic  expiration  ;  (6)  that  to  explain  this 
different  picture  one  may  suppose  that  with  febrile  urine  the  polyuria 
and  diarrhoea  are  due  chiefly  to  the  increased  richness  in  the  urea, 
while  the  peptones  may  contribute  to  the  production  of  sopor.  In 
the  afebrile  urines  the  salts  of  potassium,  the  phosphoric  acid,  the  uri- 
nary pigments,  and  especially  the  urobilin,  manifesting  themselves  as 
sub^nces  essentially  convulsive,  determine  hypertoxicity.  (7)  Finally, 
bes^ides  the  haemocytolysis  and  the  destruction  of  the  cellular  elements 
of  the  tissues,  and  the  formation  and  elimination  of  toxic  substances, 
there  must  exist  intermediate  factors  which  account  for  the  absence  of 
increased  toxicity  afler  the  first  febrile  paroxysms  and  the  irregular  ele- 
vation and  diminution  in  the  urotoxic  coefficient  in  some  otiier  cases.'^ 
Laveran  si)eaks  also  conservatively  concerning  these  experiments  as  a 
proof  of  the  existence  of  a  specific  toxin. 

In  conclusion,  then,  one  may  say  that  while  a  distinct  increase  in 
the  toxicity  of  the  urine  has  been  shown  to  be  present  after  malarial 
paroxysms,  there  is  as  yet  no  proof  that  this  is  dependent  upon  specific 
pnKlucts  of  the  action  of  the  malarial  parasite. 

The  Buh)D. — Besi(l(»s  the  presence  of  th(»  parasites,  the  examination 
of  the  bl<KKl  in  malarial  fever  reveals  certain  other  (Jianges  which  are  at 
times  valuable  from  a  diagnostic  point  of  view. 

(^1)  TfiC  Regularly  Intennitteid  Feirrs. — An  actual  amrmia  always 
occurs  in  malarial  fever.  Kelsch/  Kalindoro,^  Dionisi/"^  all  noted  that 
a  c<msidenible  fall  in  the  nimiber  of  red  hlood-corpuficle^s  to  the  cubic 
millimetre  occurre<l  after  each  paroxysm,  while  similar  results  were 
obtain<Ml  by  Dr.  Kirkebride  in  some  counts  made  under  the  author's 
observation  in  1893.  The  fall  in  the  number  of  red  corpuscles  may  he 
quite  ccmsiderable,  though  in  tertian  and  (|uartan  fever  the  restitution 
to  normal  is  verj'  rapid.  Always,  however,  after  several  paroxysms 
have  <K'Curred  there  is  a  certain  degre(»  of  anaemia,  which,  if  the  dis(»as(^ 
Im?  allowed  to  ccmtinue,  may  become  (juite  marked. 

The  iKircentage  of  hccino(/hhin  falls  with  the  number  of  corpuscles, 
but  usually  to  a  somewhat  greater  extent,  while  the  return  to  the  nornuil 
point,  as  noted  by  Rossoni,*  takes  place  more  slowly  than  that  of  the 
red  a»rpus<;les. 

»  Areh.  de  Phya.,  1876,  ii.  s.,  t.  iii.  490. 

»  Jour,  de  Med.  et  d*'  Pharm.  d AUjerie,  ISHO,  xiv.  123. 

*  IjO  Sperimentalfy  1891,  t.  iii.  and  iv.  2K4, 

•  /yir.  rf.  Cong.  d.  Soc.  Ital.  d.  mrd.  Int.,  IP  Conf/resso,  Roma,  Oct.,  18S9,  121. 
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Tht^  biOiavior  of  the  co!or}e>i,s  eot^pmeks  in  maliiriiil  fever  has  hven 
f^ttni  i'.speeiiilly  hv  Kelseh,*  Kiilindeni/  Ba8tuiiK*!U,^  imd  Billiugs.*     It  i 


hii?^  !)CH'n  sliowii   thiit  llie    nuuihiT  ui'  leiieoevtej?   in   malarinl   fev 
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seeo  just  after  the  [mnixysm  when  the  temperature  is  subuormal.  From 
this  time  there  is  a  grachml,  slight  inerease,  whieli  heeomes  accentuate<l 
just  before  the  paroxysm.  A  rapiti  tliioitiutitfii  in  number  oceurs  again 
during  the  paroxysm.     At  no  time  is  tliere  leueueytosis. 

(B)  The  ^l]i<iirft-fn(ftfmnal  Fevers. — Tlie  eliaiiges  iu  the  blood  in  the 
iestivu-aiitunmal  fevers  are  very  similar  to  those  in  the  regularly  inter- 
mittent forms,  ilitt'eriug  only  in  their  intensity.  The  red  eorpusc^k^ 
show  a  marked  diminntion  with  eaeh  paroxysm.  When  the  parasites 
are  numerous  tliis  re<lut'tiun  amuunts,  sumetimes,  to  as  nineh  as  a  milli«>u 
eur|niKe!es  during  a  sing h'  pamxysm.  Betwin-n  the  attaeks  the  enrjuis- 
*"les  do  ntjt  shuw  tlie  sunn*  tuiulonty  to  return  to  the  mamal  unnd>er 
wlueh  is  observcHl  in  the  regularly  intermittent  feveis.  The  restitution 
is  imperfeet  and  ineomplete.  The  junnlier,  however,  nirely  fidls  below 
one  nrillion  tti  the  (mine  millimetre,  althougli  Kelseli  has  seen  as  small 
a  nundier  as  tiv*?  huudrecj  tlniusand.  The  cofor/ess  rfirptthrh'j^  are  almost 
rnvarialily  reihieed  in  nnniber.  The  ehaJige^^  in  numtjer  fidlow  the  same 
ennrse  hc^re  as  in  the  regularly  interniitteut  fevei^s.  There  is  a  diminu- 
tion aftt*r  the  pamxysm^  a  slight  rise  just  befijre  tlie  beginning  of  the 
sueeeeding  attaek,  with  a  tall  again  later  on.  The  hivmof/lohin  fidlows 
the  same  eurve  as  do  the  red  eorjiuseles,  fallings  however,  generally  to  a 
slightly  greatctr  extent. 

In  certain  instaoi-es  a  well  niarkixl  lencocytosis  has  been  noted  iu 
pernieious  j>an>xysms.  Bignami  has  noted  the  unfavorable  infereneeB 
that  one  may  draw  from  this  symptom .     In  some  instances  this,  very 

Cossibly,  depends  upon  a  secondary  mixed  infeetion.  In  other  instances, 
ow'ever,  it  nuiy  occur  where  cultures  from  the  orgsins  are  qtute  nega- 
tive. Thus,  in  one  of  the  autllor^'^  eases  uf  tlie  perni*Miins  algid  type  the 
bliMKl  ef»ntain(Hl,  one  hour  before  death,  sixty  thivusand  leurocylc^^  to  the* 
I'ubic  millimL'tre.  Tlie  leucocytes  in  malarial  fever  show  certain  other 
changes  wlii</h  ai*e  quite  elianieteristie  and  interesting.  Just  as  in  the 
case  of  typhfud  fever,  where  the  number  of  leu(*oeytes  is  ordinarily  sub- 
normab  sn  in  malarial  fever,  one  finds  upon  a  ditfcrential  count  a  well 
marked  r(»dne!ion  in  the  percentage  of  tlie  polym<jrphonnclear  neutro- 

|>liiles,  with  a  t  orrtspoiiding  rrlafive  increase  in  tht'  pertvntage  of  tlie 
aj^ge  monontielcar  f<»rms.  Thus  the  average  numerical  propc»rtions  <>f 
the  various  forms  of  leucocytes  in  sixteen  cases  analyzed  in  this  clinic 
by  Billings  were  as  follows : — 


Small  mononuclear  - 
Large  iiionoijiiclt*iir 
Pt>lymoq>hnniicle!ir . 
EotiinupliiHe  ,    .    . 


m3 

0.96 


In  the  pernicious  e«se  above  referred  to,  observed  by  the  author,  the 
relative  proportions  of  the  different  varieties  of  leueoeytes,  notwithstan«l- 
ing  the  lencocytosis,  were  as  follows  : 

>  Arch,  de  Phtfs.,  1870,  ii.  a,  t.  iii.  490,  »  Loc.  eit. 

•  BidL  iL  IL  Acr.  MttL  d.  Rmna,  181M),  Aimo  xviii.,  f.  v.  297. 

*  Johm  Hi»pJcin»  Hot^pUal  Bulkih^  1894,  Na  4a,  106. 


SEQUEL JS  AND  COMPLICATIONS.  127 

Small  mononuclear 23    per  cent. 

Large  mononuclear  and  transitional  forms 18.4     ** 

Polymorphonuclear 58.6     ** 

The  changes  in  the  blood  in  malarial  haemoglobinuria  have  been 
already  referred  to. 

The  grave  ansemise  which  may  follow  malarial  fever  will  be  con- 
sidered Utter  among  the  sequelae. 

Sequekss  and  Complications. 

There  is  no  one  point  in  the  history  of  the  development  of  our  know- 
ledge concerning  the  malarial  fevers  where  so  much  confusion  and  mis- 
apprehension has  existed  as  in  the  appreciation  of  the  nature  of  the 
sequeke  and  complications.  The  relation  of  chronic  cachexia  and  grave 
anaemia  to  malaria  has  long  been  recognized,  as  well  as  the  existence  of 
an  acute  post-malarial  nepnritis.  The  grave  cerebral,  nervous,  gastro- 
intestinal symptoms  which  may  occur  with  acute  malaria  have  been 
already  referred  to.  Many  observers,  however,  do,  even  today,  ascribe 
to  the  malarial  poison  the  capacity  of  producing  of  itself  a  considerable 
number  of  other  complicating  processes  ordinarily  dependent  on  other 
specific  causes.  These  observers  have  in  particular  described  a  charac- 
teristic "  malarial  pneumonia,^'  "  malarial  dysentery,''  etc.  That  such 
misapprehension  should  have  arisen  is  not  remarkable  when  we  consider 
the  many  ways  in  which  the  simple  malarial  process  may  be  masked  or 
complicated. 

Ascoli  *  states  clearly  the  main  possibilities  in  this  direction  as  follows  : 
"  Finally,  in  conclusion,  we  may  distinguish  the  following  clinical 
forms  :  (1)  Malaria  which  simulates  another  pathological  process.  (2)  A 
disease,  the  [ordinary]  course  of  which  is  known,  which,  in  an  indi- 
vidual suffenng  with  cnronic  malaria,  progresses  and  develops  anomalies 
in  its  course  according  to  the  stage  of  the  wichexia.^  (3)  A  fresh  malaria 
develops  in  a  subject  who  is  at  that  time  in  an  apyretic  stage  of  the 
disease  or  suffering  from  the  remains  of  a  former  infection  (combinata). 
(4)  Different  varieties  of  the  hseniatozoa  exist  in  the  blood  of  a  patient 
suffering  from  malaria  alone  {nuJifa),  (5)  Two  febrile  diseases  exist 
together  and  contemporaneously  (concomitanti) :  (a)  exerting  a  recipro- 
cal influence  detrimental  to  the  organism  {proporzlonafc) ;  in  certain  of 
these  cases  the  reciprocal  influence  is  not  manifest  throughout  the  entire 
course  ;  (h)  each  ])reserving  its  more  constant  and  common  syniptom- 
atoIf»gy  ((iJiHociata).  (G)  The  malaria  may  prepare  the  ground  for  the 
development  of  another  acute  infection,  or  it  may  follow  after  another 
infection  has  run  itself  out  {c(msecu(ira)J' 

The  sequelie  and  complications  of  malarial  fever  may  be  divided  into — 
(1)  Those  sequelae  or  complications  due  directly  to  changes  produced  by 
the  malarial  parasites  or  their  toxic  products ;  (2)  true  complications, 
mixe<l  infei'tions. 

1 .  Sequelae  and  Complications  due  directly  to  Changes  produced 
by  the  Malarial  Parasites  or  their  Toxic  Products. — In  the  secjtion 
u|K>n  the  {>ernicious  fevers  the  acute  symptoms  produced  by  the  special 

'  BuiL  ddla  Soe.  Law.  d.  Otqi.  di  limw,  An.  xii.,  1801-92,  103. 

■^  *'  Una  malaUia  di  proceaso  morboso  noto  che,  attacando  un  nialarico  clironico,  assume 
andariKfito  e  [Kirvenze  variabili  secondo  lo  stadio  della  cacheseia.' ' 
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loealization  of  tho  pani^itos  in  the  l)riiin,  lun^s,  t>r  gastrointestinal  trart 
lifivi^  ulri'udy  been  iltscnsstHl.  It  is  thiTefore  unnet'essiirv  to  refer  again 
tt»  tlie  aente  ehnU^riforni  ami  4'cvmato?4e  i'lise^  wWwh  might  »o  readily  sug- 
gest a  mixed  iiiiet^titiiu 

Relapsrs. — The  extreme  trec|iieney  witli  whieh  relapi^e??  are  met  in 
malurial  fever  ha*s  been  referretl  U>  in  the  8tH*tic*ii  iHi  fevuM*8  witli  long 
inter valf^.  Most  eii^sej^,  unless  treatment  be  thoroughly  earrif^l  out,  ^\ut\\ 
reerndeseeiiees  in  the  eonr?;e  of  one  or  two  or  three  weeks.  These  are 
<*learly  proven  to  he  cine  to  the  faet  that  a!l  the  juirasites  have  not  brrn 
ilestroyed  hy  the  treatment.  The  irw  wliieh  tse^ipe  f*>rni  a  mielens  for 
tht^  ilevelopnient  of  new  gron|>^,  whieh  in  ihe  etan-^e  of  a  week  or  two 
arrive  at  a  degree  of  development  snffieient  to  resnlt  in  afresh  outbreak 
of  llie  symptoms.  Tlie  reeriideseenees  are,  ordiiianly,  in  every  way  simi- 
lar to  the  original  attaeks.  There  is,  however,  snicitlier  variety  of  relapM- 
whieh  lias  l>een  reetjgnized  tt>r  many  years — viz,  tfie  rea|ipea ranee  id"  an 
inteetiun  njaiiy  weeks  ur  months  after  all  svmptonis  have  disappeured, 
Undonlitedly,  msiny  sneh  eases  are  fri^sli  infeetions.  There  are,  however, 
«ises  where  a  fresli  infet^titni  ean  l)e  detinitely  rnled  out,  while  the 
mahirial  nature  of  the  proeess  is  mHlonbtecl,  An  interesting  example 
of  the  rea|>pearane<'  of  fever  after  a  long  perioil  tA*  |K^rfeet  liealth  is  tlie 
ease  *if  a  friend  nf  the  antlior,  a  physieisni  liimsrlf,  wholly  familiar  with 
malarial  fever,  (*linieally  and   patliohigii»a1h\     Din*!ng  tlie  fsdl  of  IHSO 

l>r, snill'red  from  a  pndoitged  atlaek  ni'  tertian  fever  whieh  rethieed 

him  to  rather  a  eaeheetie  wmditifm,  RefNivery  followed  full  ilosej^  of 
qniniiu:*.  For  twenty-one  months  after  this  the  health  was  perfectly 
good,  the  |)atient  living  in  non-malariims  distriets.  On  a  hot  afternoon 
of  August,  1<H8:2,  while  making  a  pedestrian  tour  in  tlie  Tynd,  after  a 
|»riilnngrd  wsdk,  <lnring  whi<'h  the  patient  wns  subjeeted  tttgrrat  efiangeH 
of  tenipenitniv,  thcii-  was  a  well  deiiiiLMl  eiiaraeteristic*  malarial  parux- 
ysni.  The  true  nature  of  th(*  attaek  was  not  suspt-eted,  bnt  on  the  third 
(lay,  at  the  aame  luuir,  whih*  travelling  in  a  railway-i^irriage,  diere  was 
a  seeond  paroxysnj.  On  the  tifth  day,  again,  at  the  same  hour,  a  tliird 
eharaeti-ristie  pjiroxysn*  oi-curred.  rouvimuHl  thru  of  the  njalarial 
nature  of*  tin*  attarks,  tr(*atm(*nt  with  ipiinin*'  was  l»egtin,  whieh  resnltetl 
in  the  immediate  and  [H-rnianent  disappeuran(*e  i>f  the  ] paroxysms.      In 

tlie  words  tif  f  >r, ,  '*  In  this  ease  there  eim  he  no  qui^stiim  of  a  seeond 

infeetion.  I  had  mit  been  in  a  eonutry  where  there  was  any  malaria 
tor  two  years,  and  for  tliree  weeks  before  the  n|J]M«aranee  of  the  first 
ehill    I   had   lieen   in   the  monntains  of  the  TyrolJ* 

The  aljsolnle  proof — -tlu^  disrovery  of  tlie  piirasite — is  here  wanting; 
ihi're  ean  he  littk'  doubt,  howev4'r,  as  to  the  natnre  of  the  ease.  The 
ex|danatiim  of  these  eiLses  is  dillienlt.  It  is  highly  imfjrobable  that  the 
parasite  has  remained  present  in  tlie  bliKKl,  j>assing  lli rough  its  ordinary 
eyeli"  (*f  development,  and  yet  some  form  of  tlie  jKirasite  unist  exist 
tlironglumt  this  time,  Hignand,  as  was  noted  in  the  di"s*"ription  of  the 
parasite,  suggests  that  nune  tbnii  of  the  orgjiuism — whii'h  perliaps  w(» 
have  nf)t  yet  been  able  to  diseover,  ptssibly  a  non-staining  s|MJre — nuiy 
jHTsist  in  some  of  the  internal  organs,  possibly  within  the  protoplasm 
i»f  8ome  of  the  eellular  elements. 

Chronio  Malateial  CActiKXiA,— The  armioonest  setpiel  to  mala- 
rial fever  is  tliat  Avhieh  is  generally  known  as  chronie  malarial  eaehexia 
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may  be  rapid  and  fatal ;  in  the  majority,  however,  the  prognosis  is 
favorable  and  complete  recovery  occurs.  It  is  not  impossible  that,  in 
some  instances,  a  ratal  chronic  diffuse  nephritis  may  owe  its  origin  to 
the  malarial  poison ;  however,  definite  proof  of  this  is  as  yet  wanting. 
There  is  nothing  absolutely  characteristic,  clinically  or  pathologically,  in 
these  instances  of  malarial  nephritis. 

Amyloid  Degeneration. — Amyloid  degeneration  is  an  occasional 
sequel  to  malarial  fever.  Two  cases  were  reported  by  Frerichs,^  and 
^veral  others  have  recently  been  studied  by  Marchiafava  and  Bignami.^ 
Thes«e  cases  have  followed  after  a  long  series  of  febrile  attacks,  those 
which  have  been  carefully  studied  having  been  aestivo-autumnal  or 
obstinate  quartan  fever.  The  clinical  symptoms  are  those  of  nephritis 
aecom{)anied  by  an  extremely  rapid  cachexia,  ending  fatally,  as  a  rule, 
within  several  months.  The  blood  in  these  cases  may  show  the  condi- 
tion first  noted  by  Ehrlich  as  of  grave  portent — viz.  complete  absence 
of  nucleated  red  corpuscles  and  eosinophilic  cells,  and  reduction  in  the 
number  of  the  leucocytes,  with  an  excess  of  lymphocytes,  while  at 
autopsy  the  marrow  of  the  long  bones  is  found  to  be  entirely  fatty, 
showing  no  evidence  of  an  attempt  at  proper  regeneration. 

Atkophy  of  the  Gastro-intestinal  Mucosa. — Pensuti^  has 
rei)orte<l  a  case  of  extensive  atrophy  of  the  gastro-intestinal  mucosa  fol- 
lowing, apparently,  an  acute  malaria.  Constant  diarrhoea  followed  the 
attack,  resulting  in  great  exhaustion  and  death  from  broncho-pneumonia 
in  three  months.  Though  Baccelli  was  inclined  to  believe  that  the 
change  was  directly  due  to  the  action  of  some  toxic  substance  connected 
with  the  malarial  infection,  the  case  cannot  be  said  to  be  wholly 
otHivinoing. 

Malarial  Hepatitis;  Malaria  and  Cirrhotic  Processes. — 
As  has  been  stated  in  the  section  on  Pathological  Anatomy,  many  ob- 
servers insist  upon  the  occurrence  of  a  true  atrophic  cirrhosis  of  the 
liver  as  a  secpiel  to  malarial  fever.  There  are  many  reasons  which 
would  lead  us  to  believe  that  this  may,  in  some  instances,  occur,  but 
dinicniUy,  in  this  climate  at  least,  such  ciises  are  rarely  met  with.  In 
few  instances  does  one  meet  with  a  true  atrophic  cirrhosis  of  the  liver 
in  which  other  important  etiological  factors  have  not  also  been  present. 
Xo  such  case  has  come  under  observation  in  the  Johns  Hopkins  Hos- 
pital in  the  ^Q\Qn  years  since  its  opening.  On  the  other  hand,  chronic 
hepatitis,  resulting  usually  in  an  increase  in  the  size  of  the  liver,  is  com- 
monly observed  in  malarial  cachexia  and  following  repeated  malarial 
inftrtions.  Distinct  clinical  symptoms  due  to  the  hepatic  changes  do 
not  apparently  exist. 

M  a  la  ri  a  l  Paralyses. — Cerebral  Pa  rah/sen, — Various  paralyses 
have  been  described  in  association  with  malaria.  The  different  forms 
which  may  occur  in  acute  pernicious  malaria  have  already  been  referred 
to.  They  are  usually  transitory,  disappearing  under  treatment,  and  are 
due  probably  to  circulatory  disturban(^es  induced  mechanically  by  the 
pani-^itivs :  they  are  almost  always  cortical  in  nature.  The  nervous 
symptoms  in  acute  malaria  are  more  commonly  irritative  than  paralytic. 

Occasionally  symptoms  suggesting  involvement  of  the  t<pinaf  cord 

*  IjOc.  ril.  *  Loc.  cit. 

»  Gaz.  Med.  di  Roma,  1893,  xix.  121. 
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grayish  yellow,  parchment-like  skin  hangs  in  folds ;  the  mucous  mem- 
bnincs  are  blanched.  There  are  oc«isionally  slight  febrile  attacks,  the 
child  becoming  cold  and  blue,  or,  perhaps,  showing  now  and  then  a 
slight  ec»lamptic  attack.  There  are  persistent  ga.stro-intcstinal  disturb- 
ances, vomiting,  diarrhoea,  as  well  as,  perhaps,  diffuse  bronchitis.  The 
spleen  is  always  enormously  enlarged. 

Post-malarial  An.«mia.' — The  anaemia  associated  with  malarial 
fever  may  assume  various  forms.  Thus,  Bignami  and  Dionisi*  have 
distinguished  four  tyi)es  of  {>ost-malarial  ansemia. 

(1)  Aniemia,  in  which  the  examination  of  the  blood  shows  alterations 
similar  to  those  observed  in  ordinary  st^condary  ansemia,  differing  from 
these  cases  only  in  that  the  leucocytes  are  diminished  in  number.  These 
cases  often  show  well  marked  oligocythajmia  ;  oligcKrhromaemia  relatively 
greatcT ;  more  or  less  [wikilocytosis ;  nucleated  red  corpuscles  (normo- 
blasts). The  leucocytes,  as  already  statiKl,  are  diminished  in  number, 
while  the  relative  proix)rtion  of  the  large  mononucleiir  forms  is  increased 
at  the  expense  of  the  polymorphonuclear  cells.  The  greater  number 
of  thes(»  cases  go  on  to  recovery  ;  a  few,  however  without  any  change  iu 
the  hiematologiail  condition,  pursue  a  fatiil  course. 

(2)  Anaemia  in  which  the  blood  shows  changes  or  alterations  similar 
to  those  common  in  i)ernicious  ana?mia — /.  e.  marked  oligocythfiemia ; 
oligochromiemia  relatively  less  ;  marked  poikilocytosis ;  nucleated  red 
corpuscles,  for  the  most  part  gigsmtoblasts ;  leucocytes,  diminished  in 
number  with  an  increase  often  in  the  small  mononuclear  forms,  and  a 
diminution  in  the  i)olymorphonuclear  varieties.    These  cases  end  fatally. 

(il)  Ana}mia  showing  the  ordinary  chanicttTistics  of  siKxmdary 
ana?mia,  excepting  for  the  complete  absence  of  regenenitive  fomis 
(nucl(»ate<1  r(^l  corpuscles).  These  cases  are  ])r()gressive  and  fatal,  the 
marrow,  at  autojisy,  showing,  as  has  already  been  state<l,  no  evidence  of 
regenerative*  activity. 

(4)  C'lironic  secondary  aiuemiie  occur  in  ])rolonged  cases  of  malarial 
cachexia,  and  are  remarkable  for  the  small  number  of  nucleated  vvd 
corpusch's  present  and  tlie  marked  reduction  iu  the  number  of  the  leu- 
cocytes, particularly  of  the  ])olyiuorj)houuclear  variety.  There  are, 
how(»ver,  |K)st-iualarial  aiuemias  whi<*h  do  show  after  the  clearing  up  of 
the  infection  a  leuccK'ytosis  similar  to  that  iu  ordinary  secondary  a najmia. 
This  is  probably  a  favorable  sign,  pointing  to  a  rapid  regeneration. 

Malarial  Xeimiiutis. — The  ^nwo  damage  which  the  kidneys  may 
sutler  iu  certain  acute  malarial  infectious,  either  from  th(»  direct  action 
of  some  toxin  produced  by  the  luemata/oa  or  from  the  presence  in  the 
circulation  of  injurious  substances,  due  indirectly  to  the  action  of  the 
parasite,  is  most  strikingly  brought  to  one's  notice  iu  th(»  intense  acute 
nephritis  which,  as  described  iu  a  previous  section,  may  follow  mala- 
rial hicmoglobiuuria.  The  kidney,  however,  rarely  escapes  a  certain 
auiouut  of  damage  iu  any  severe  malarial  infection,  "^riius,  out  of  284 
cases  analyzed  by  Hewetsou  and  the  author,  albumin  was  found  in 
nearly  one-half,  wliih*  severe  acut<'  nephritis  was  present  iu  4  iustan(M»s. 
The  nephritis  following  malarial  fever  is  usually  a  mild  a<'ute,  diffiise 
])rocess  similar  to  that  observed  in  any  infectious  disease.  In  some 
instances,  as  stated    iu   the  s(H*tion   on   malarial  hiematuria,  the  course 

'  J^tr.  cit. 
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may  be  rapid  and  fatal ;  in  the  majority,  however,  the  prognosis  is 
favorable  and  complete  recovery  occurs.  It  is  not  impossible  that,  in 
some  instances,  a  ratal  chronic  diifuse  nephritis  may  owe  its  origin  to 
the  malarial  poison ;  however,  definite  proof  of  this  is  as  yet  wanting. 
There  is  nothing  absolutely  characteristic,  clinically  or  pathologically,  in 
these  instances  of  malarial  nephritis. 

Amyloid  Degeneration. — Amyloid  degeneration  is  an  occasional 
.sequel  to  malarial  fever.  Two  cases  were  rejwrted  by  Frerichs,^  and 
several  others  have  recently  been  studied  by  Marchiafava  and  Bignami.* 
These  oases  have  followed  after  a  long  series  of  febrile  attacks,  those 
which  have  been  carefully  studied  liaving  been  sestivo-autumnal  or 
obstinate  quartan  fever.  The  clinical  symptoms  are  those  of  nephritis 
nccom|)anied  by  an  extremely  rapid  cachexia,  ending  fatally,  as  a  rule, 
within  several  months.  The  blood  in  these  ceases  may  show  the  condi- 
tion first  noted  by  Ehrlich  as  of  grave  portent — viz.  complete  absence 
of  nucleated  red  corpuscles  and  eosinophilic  cells,  and  reduction  in  the 
iiunil>er  of  the  leucocytes,  with  an  excess  of  lymphocytes,  while  at 
sut4>|>sy  the  marrow  of  the  long  bones  is  found  to  be  entirely  fatty, 
j^howing  no  evidence  of  an  attempt  at  pro[>er  regeneration. 

Atrophy  of  the  G astro-intestinal  Mucosa. — Pensuti^  has 
re|M>rted  a  case  of  extensive  atn)phy  of  the  gastro-intestinal  mucosa  fol- 
lowing, apparently,  an  acute  malaria.  Constant  diarrhoea  followed  the 
stttaek,  resulting  in  great  exhaustion  and  death  from  broncho-pneumonia 
ill  thrcH?  months.  Though  Baccelli  was  inclined  to  believe  tliat  the 
<'hange  was  directly  due  to  the  action  of  some  toxic  substance  connected 
with  the  malarial  infection,  the  case  cannot  be  said  to  be  wholly 
o»nviiicing. 

Malarial  Hepatitis;  Malaria  and  Cirrhotic  Processes. — 
As  has  been  stated  in  the  section  on  Pathological  Anatomy y  many  ob- 
servers insist  uj)on  the  occurrence  of  a  true  atrophic  cirrhosis  of  the 
liver  as  a  sequel  to  malarial  fever.  There  are  many  reasons  which 
would  lead  us  to  l)elieve  that  this  may,  in  some  instances,  occur,  but 
clini(*ally,  in  this  climate  at  least,  such  wises  are  nirely  met  with.  In 
few  instances  does  one  meet  with  a  true  atrophic  cirrhosis  of  the  liver 
in  which  other  im|K)rtant  etiological  factors  have  not  also  been  present. 
Xo  such  case  has  come  under  observation  in  the  Johns  Hopkins  Hos- 
pital in  the  seven  years  since  its  opening.  On  the  other  hand,  chronic 
nepatitis,  resulting  usually  in  an  incrwise  in  the  size  of  tlie  liver,  is  com- 
monly observed  in  malarial  cachexia  and  following  re|>eated  malarial 
infections.  Distinct  clinical  symptoms  due  to  the  hepatic  changes  do 
not  ap|Mirently  exist. 

Malarial  Paralyses. — Cerebral  Paralifaes, — Various  paralyses 
liave  l>een  describe<l  in  association  with  malaria.  The  diifcrent  forms 
whicli  may  oarur  in  acute  i)ernicious  malaria  have  already  been  referred 
to.  They  are  usually  transitory,  disjippearing  under  treatment,  and  are 
due  probably  to  circulatory  disturbances  indiicecl  me(»hani«illy  by  the 
parasites :  they  are  almost  always  cx)rtical  in  nature.  Tlie  nervous 
tfjrmptoms  in  acute  malaria  are  more  commonly  irritative  than  paralyti(\ 

Occasionally  symptoms  suggesting  involvement  of  the  ftpinal  cord 

'  Iak.  eit.  *  IjOc.  cit. 
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may  nreiir.  Several  Italian  obriervors  have  repoi1:erl  ca^es  where  the 
syiiiptui ns  ^Jtruiig^ly  niiggeste*!  dtHHeminakfi  i^rieromx.  In  all  these  in- 
stanees  the  parasite?*  were  found  in  the  circulating  blt)od,  and  recovery 
fbllowed  treatment  by  quinine.  In  one  r)f  Torti's  *  ea.^es  there  wat^, 
hiiwever,  no  lever,  notwithstanding  the  prei^enee  of  active  iJaru^ite.s  in 
the  bl»MKL  In  ^ueh  instanee.s  it  is  easy  tu  evnieeive  that  withtmt  exami- 
nation of  the  bliKnl  a  diagnosis  woidd  be  quite  iiajjossilde,  DaCosta* 
has  also  reported  a  ease  of  jvaraplegia  with  intention  tiTnior,  severe 
headaches,  bitentjMiral  hemianopsia,  and  mentiU  symptoms,  where  the 
blood  showed  the  :estivo-iuitmnnal  pamsites.  Recovery  occurred  under 
quinine.  The  cases  of  **  acute  ataxia'*  reported  by  Kahler  and  Pick  ^ 
were  probably  truly  malarial.  Bastiauelli  and  Bi^^nami  *  have  rejiorted 
a  case  showing;  symptoms  of  the  so-^-aUcd  **  cia'trie  rftotra  "  c»r  **  Ihth'tuVn 
dmuHvy  This  was  assoeiatcil  witli  a  etintitnied  fever,  the  nature  i>f 
which  w'lv^  not,  at  first,  determineih  Kxanii nation  of  the  blo<xl  later 
showed  it  to  lie  <!ne  to  an  a^stivo-autnmnnl  malarial  infection.  Recovery 
(K'curred  uu<ler  quinine.  They  li(lieved  that  ihe  ]irocess  was  due  to 
**  lesions  sc<Hindary  to  the  cerebral   h>calizaliou  tyf  tlie  parasites." 

All  of  th(*se  ]a'ocesse>;  eominpr  m\  with  acute  malarial  fever  are  oi^sen- 
tially  favondih'  in  their  course  if  treatnuiit  be  be;;un  in  time.  Acvru'd- 
ing  tu  K<anet  and  Siilil^ert,  however,  permanent  (jaralyscs,  \m\\\  eercbrnl 
and  spinal  in  nature,  may  follow  mahirial  fever. 

Cases  (d'  juriphf'rtff  nmrfttH  ftillowinir  malarijd  Tever  have  been 
reportctl,  though  dclinite  |>roof  that  they  were  malarial  in  oriiifin  has  not 
Ivecn  obtain<»d.  Fnan  what  w<'  krunv,  however,  of  the  ]Klth(^j>:em^^is  of 
the  disease,  we  may  readily  bebcve  that  malarial  fevi'r  as  well  as  other 
acute  infectious  diseases,  may  be  folhiwcd  by  acute  degenenitive  lei^ionn 
in  the  peripheral  nerves. 

S»nu'  observers  have  bcliived  tluU  there  was  some  prcilisposi  n^  rela* 
tion  between  n^darial  iever  and  fhtputHfPn  (fhtaxr  (synimcfric^al  traii- 
grcue),  thoujj^h  this  is  l>y  no  means  j>roveu.  P(»ncet  has  deseribt-d  a 
retinitis  and  a  rcthiOH'horokiitlH^  duv  to  end>oli  of  mclaniferous  leuco- 
cytes in  the  capillaries. 

Mental  I)isEASf;s. — Yariinis  mental  affections  may  follow  malarial 
fever,  just  us  may  lie  the  case  with  any  acute  iidcction.  There  h 
nothing  especially  clianicteristic  in  these  eiises.  Unis,  one  of  our 
instances  of  tertian  rmdaria  wm^  followefl  by  an  attack  of  pnranoia  Imt- 
ing  Ibr  sevcnd  nmntiis. 

♦^•i  True  Complications  and  Mixed  InfectionB.*— Malaria,  like  any 
ofher  aentc  disease,  is  snltjcct  to  various  complications,  many  of  which 
are  a  result  of  rnixed  infections  with  other  pathogenic  ati^(*nts.  As  statetl 
l^eforc,  many  of  tlie  symptoms  eanse4l  l>y  mixed  infrctions  wen*  bidievt*<l 
by  tlie  older  obsivrvers  to  be  ilui'  diiV(^tly  to  the  nmlarial  poison.  Of 
late,  however,  witli  our  inercascil  [acilitics  for  study  and  afqtreciatiiai 
of  these  conditions,  it  has  been  recojjni/e*!  that  in  the  majority  of 
in.'-tanees  the  complication  is  dei>endent  upon  a  true  mixcil  jnfccti4ai, 

Prr.MtJNAHY    CoMIMJCATIONS. — Pm-itwiuma. — As  has   been   stated 


*  fnUrwitiofml  ainicn,  l^iubidu..  ISVU,  iii,  24»l. 

* BfitrfHff  t.  PtitholiHtif  «.  PatholoffiM-hrn  Anatotnir  fif»  OntrafnerveM^Bifm,  Leipzig^,  1ST9. 
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in  an  earlier  section,  many  observers  have  described  pernicious  fevers 
which  during  the  paroxysm  showed  well  marked  pulmonary  symptoms, 
dyspnoea,  pain,  hsemoptysis.  These  symptoms,  dependent  probably  upon 
the  sjiecial  localization  of  the  parasites  in  the  pulmonary  capillaries,  are  to 
be  sharply  distinguished  from  true  pneumonia,  which  may,  and  not  un- 
frequently  does,  complicate  a  malarial  attack.  .  Again,  in  certain  instances 
an  ordinarj'  acute  pneumonia  may  present  an  intermittent  fever  which 
simulates  quite  closely  the  chart  of  intermittent  malarial  fever.  These 
cases,  however,  may  be  readily  recognized  by  the  absence  of  the  parasite 
fn)m  the  circulating  blood.  Such  cases  have  been  described  by  Wunderlich, 
Jaccoud,  Bertrand,  and  Andrew  Clark,  while  Ascoli  *  gives  an  excellent 
chart.  True  acute  pneumonia  and  malarial  fever  may,  however,  coexist. 
In  these  instances  the  course  of  the  pneumonia  may  be  but  little  in- 
fluenced by  the  coexisting  malarial  fever,  while  in  other  instances  the 
I'xacerbations  and  remissions  of  temperature  may  be  quite  marked. 
Here  the  pulmonary  process  is  a  genuine  croupous  pneumonia,  due,  as 
has  been  shown  by  Marchiafava  and  Guarnieri,^  to  infection  with  the 
diplococcm^  lanceolatus.  Its  course  is  quite  uninfluenced  by  the  admin- 
istration of  quinine,  and  its  connection  with  malarial  fever  is  purely 
a<*cidental,  unless,  as  it  may  be  in  some  instances,  a  preceding  malaria 
has  prt»|)ared  the  ground  for  the  pneumococcus  infection  by  reducing  the 
vital  forces  of  the  individual.  Pneumonia  occurring  in  individuals  suf- 
fering with  chronic  malarial  cachexia  appears  to  pursue  an  unusually 
malignant  course,  owing,  doubtless,  to  the  reduced  condition  of  the 
{latient.  Retarded  resolution  and  "organization'^  of  the  exudate  are 
not  uncommon  in  these  instances  (Ascoli).  Broncho-pneumonia  is  also 
fiecasionally  observed  in  association  with  malaria.  The  infection,  how- 
ever, is  purely  secondary,  in  no  way  directly  related  to  the  malarial 
process. 

Plefrisv. — Certain  observers  have  described  symptoms  in  acute 
p<Tnicious  malaria  suggesting  pleural  involvement  where,  on  autopsy, 
nothing  was  to  hv  found.  In  other  instances  pleurisy  and  malarial  fever 
may  c<K»xist,  although  there  is  nothing  whatever  to  show  that  this  pleu- 
risy is  not  an  entirely  separate  process  from  the  malarial  infection. 
There  is  nothing  abnormal  in  the  clinical  or  pathological  course  of 
surli  a  pleurisy ;  it  is  uninfluenced  by  the  administration  of  quinine. 
Thes<»  (»ases  are  not  to  be  confounded  with  the  pleural  transudations 
which  may  occur  in  cachectics.    Quinine  has  no  influence  upon  the  process. 

Typhoid  Fever. — The  relations  between  malarial  fever  and  typhoid 
fever  have  l)een  much  discussed,  and  are  today  j)robal)ly  more  generally 
misunderstood  in  this  country  than  any  one  ])oint  in  connection  with 
the  fel)rile  <liseases.  Since  the  discovery  of  the  malarial  parasite,  with 
our  modern  means  of  diagnosis,  there  is  no  reason  for  the  existence  of 
any  such  cr)nfusion  at  the  ])resent  day.  The  great  similarity  between 
the  symptoms  in  certain  cases  of  ajstivo-autumnal  fever  with  typhoid 
fi*v(»r  has  been  jwinted  out  in  earlier  sections.  There  is,  however,  no 
exriise  whatever  for  the  physician  who  today  fails  to  recognizee  the 
malarial  nature  of  such  a  fever  after  a  few  days'  observation.  The 
>imple  examination  of  the  blood  will  invariably  settle  this  question, 
the  parasite  being  always  present. 

*  h^.  eit.  »  BuU.  d.  R.  Ace.  Med  di  Roma,  xv.  1888-89,  So'). 
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Fow  are  unfamiliar  with  tlic  ttn^iii  sn  ooiiimrmly  empl<»ytMl,  **  tyjiiii>- 
iiialarial  tbver/'  Jt  wa^*  supposed  that  in  iiialiirinusi  distri(*tK  there  ex- 
ii^ted  a  eontimied  fever  which  depended  upon  the  eoiiil>iiied  action  of 
two  poisons,  that  of  niahiria  and  that  of  typlioitl  fever^ — ^true  *'yy/'o- 
pofiiomita^^'  in  the  sense  of  the  (dd  ItaHan  oliservers.  Tliis  fever  was 
snppostH^l  til  he  ninrkedly  resistant  to  qninine  and  to  hetniy  its  malarial 
nature  l^y  the  fr<Hjiieney  witii  vvhieli  rig*n^  oeenrretL  We  know  t«Kiav 
that  **  typho-nialarial  fever"  as  a  distinct  entity  does  not  exist.  Rigors 
occurring  in  tlie  course  of  typhoid  fever  are  by  no  means  unct>innion, 
but  are  of  tlieniselves  wlioUy  insnt1i(  ieiit  evi<lenee  on  wldeh  to  base  a 
diajj^nosis  of  malaria.  We  kninv,  on  the  other  liand,  rlmt  tliere  exist, 
in  tliis  eonntry  at  h/ast,  Jiu  mnlarial  fevers  whieli  resist  for  more  than 
three  «ir  iunr  days  the  aetiun  of  <piinine.  True  ecimjilieatiuns  oi  ty|»lii>id 
fever  and  malaria  may  ueenr,  but  they  are  rare,  only  one  donhtlnl  in- 
stance having  been  ol>served  in  seven  years  in  tlie  Jt>hns  Hopkins  Hi»s- 
pital,  where  both  typhoid  fi^ver  and  malaria  an%  unfortiujiitely,  very  com- 
mon. Typlioid  fever  may  be  acipiirc*!  by  a  piitient  sntferiiig  fruni  ncntc  or 
chnioie  mahiriiL  A  frivsh  malarial  infertion  miiy  break  out  or  n  slundier- 
intj:  infection  may  come  to  lilV  again  <luring  the  course  of  tyj»hoid  fever. 
But  this  condition  is  uneonunon,  anrl  in  no  way  justifies  the  term  tj/pho^ 
mffhrialjtTir,  There  is  little  tloubt  that  the  enormonA  majority  of  eases 
referred  to  today  a.s  **  typlio-malarial  *'  fever  in  this  country  and  else- 
wiiere  are  cases  of  typhoid  fever,  pure  and  simple.  Too  nnivli  stress 
cannot  be  laid  upon  this  jjoint,  ti*r  tire  gromidlcss  assumption  that  there 
exists  in  this  country  a  fever  due  to  the  comluned  action  of  typfinid  ami 
mtilarial  poison,  pursuing  a  fairly  clianieteristic  c^jurse  and  calliiig,  from 
itsi  malarial  nature,  ft>r  the  continued  iLse  of  quinine,  has  cxercisf<l  in 
the  past,  an<l  is  exercising  tmlay,  an  extremely  injurions  infltienrc  up«»ii 
the  mcdi(»jd  prac^tirr  of  tliis  country.  This  inllueufc  cannot  fail  tc>  be 
appreciat<'d  by  tlie  inteiligeut  observer  whcj  has  oceasuui  to  note  the 
quantities  of  ipiiniue  wliich  are  systematically  admiidstcred  to  msuiy 
aises  of  uncomplicated  tvplitud  fever  in  varioU8  districts  of  the  Tnited 
States. 

In  the  instances  of  true  mixed  inft*ction  of  typhoid  and  malarial 
fever  the  picture  may  lie  most  varied.  If  a  fresh  m:darial  attack  or  a 
relapse  break  out  during  tire  course  of  typhoid  f^^er,  well  markc<l  in- 
dications of  the  paroxysms,  varying  ac4Hir<ling  to  the  type  of  parasite 
present,  may  be  observetl,  as  shown  atlmiraldy  by  the  chnrt*s  rci'cntly 
published  by  (Tilman  Thompson*'  In  these  instances  the  blood  shows 
the  presence  of  the  parasitr>  ;  these,  with  the  symptoTus  dependent 
u[MUi  them,  ilisa[*pear  innne<liat<'ly  after  iU'di nary  floscs  ol'  quinine.  If, 
on  die  other  hiuid,  the  ty[»hoid  fever  develop  in  (he  course  of  hitent 
or  chronic  malarial  infectiiui,  the  sym|>tom8  on  tlie  jnirt  of  the  nudarial 
pariLsite  may  be  almost  absent. 

IntbstiNvM,  CoMri.ft;ATn»Ns. — The  occnriTne*^  of  diarrhrea,  partic- 
ularly in  children,  tluring  acute  paroxysms  is  well  kuijwn.  Tin*  changes 
prcKluced  by  thr  malarial  parasite  in  tin*  intt  stine  in  et^rtain  arute  per- 
nicious cases  liavc  already  been  cousiderrd  ;  the  acutr  cliohTifbrm  per- 
nicious j>aroxysm  is  truly  malarial  in  natuiv.  There  is  uiithiug,  how- 
ever, to  show^  that  the   more  chronic  dysenteries  and  tUarrhieas  often 
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associatetl  \inth  cachexia  are  in  any  way  directly  connected  with  the 
action  of  the  malarial  poison,  excepting  in  so  far  as  this  may  have  pre- 
]Kired  the  ground.  It  Is  not  imj^ssible  to  conceive  that  severe  infec- 
tions might  follow  directly  upon  an  acute  choleriform  attack.  Partic- 
ularly interesting  are  several  cases  noted  in  the  medical  clinic  of  the 
Johns  Hopkins  Haspital,  where  the  Amoeba  coli  has  been  found  in  the 
ilc^jecta  of  patients  suffering  simultaneously  with  acute  malaria  and 
dysentery.  In  all  of  these  mstances  the  intestinal  process  miglit  well 
have  been  directly  ascribed  to  the  malarial  poison.  The  frequency  with 
whicli  the  Amoelm  coli  is  associated  with  tropical  dysenteries  makes  it 
exceedingly  probable  that  many  of  these  post-malarial  intestinal  aifec- 
tions  in  tropical  climates  may  be  in  reality  due  to  a  mixed  infection  with 
the  two  protozoa,  as  in  our  instances. 

Tuberculosis. — Numerous  observers,  and  {mrticularly  Boudin/  have 
asserted  that  tuberculosis  was  directly  antagonistic  to  malarial  fever  and 
the  converse.  Boudin  pointed  out  that  tuberculosis  was  rare  in  countries 
where  malaria  existed,  and  that  where  tuberculosis  was  common  malaria 
was  rare.  This  assumption  has  exerteil  a  certain  influence  on  the  minds 
of  many.  Experience,  however,  has  shown  that  it  lacks  foundation. 
In  many  of  the  districts  where  malaria  is  common  it  is  true  that  tuber- 
culosis is  unusual,  owing  to  certain  climatic  influences.  In  the  northern 
regions,  where  tuberculosis  is  more  common,  malaria,  as  is  well  known, 
is  relatively  infrequent.  In  other  regions  we  find  malarial  fever 
and  tul)erculosis  side  by  side,  intimately  associated,  occurring,  by  no 
means  infre<iuently,  in  the  same  patient.  Marchiafava,^  indeed,  is 
inclined  to  believe  from  his  observations  that  chronic  malaria  is  not  an 
unim]K>rtjmt  preilisposing  cause  to  pulmonary  tuberculosis.  It  is,  how- 
ever, really  interesting  that  among  the  614  aises  analyzed  by  Hewetscui 
and  the  author  in  not  a  single  instance  was  pulmonary  tuberculosis 
present. 

Otiikr  Infkctions. — Infection  with  the  other  ])ath()gonic  or<r«inisms 
is  not  so  very  rare ;  thus  the  author  has  observed  J'uru)icHloi<ift,  pnroflthy 
toNxi/liti^^  an<l  acute  rheumatimi,  while  in  one  fatal  ease,  admirably  studied 
by  Barker,  there  was  a  general  infet^tion  with  the  StreptococcKn  pj/of/cncs, 
Antolisei  and  Laveran  have  observed  eases  of  variola  complicated  dur- 
ing convalescence  by  characteristic  malarial  fever,  while  Baecolli  has 
observe<l  the  same  in  cases  of  other  vxantliemafa, 

P<>sT-i»ARTi'M  AND  PosT-oPERATiVE  IMAr^ARiA. — One  hears  not  in- 
frcHjUently  of  post-partum  and  post-operative  malarial  fever,  and  it  is, 
alas  I  only  too  comnicm  today  to  ascribe  elevations  of  temperature  during 
the  first  few  days  after  operation  and  during  the  puerperium  to  malarial 
fever.  This  (H)ndition  is  probably  rare.  There  are  few  such  in.stane(»s  in 
lit<»niture  where  the  malarial  nature  of  post-partimi  j)aroxysms  was  (l(»f- 
initely  proven.  In  the  seven  years  since  the  opening  of  the  Johns  Hop- 
kins Hospital  not  a  single  case  (»f  post-o[>erative  malaria  has  oeeurred. 
r^ndoubte<lly,  the  reduced  condition  of  the  j)atient  during  these  periods 
might,  and  probably  does,  favor  a  reeriuleseenee  of  the  latent  malarial 
infe<*tion.  It  is,  on  the  other  hand,  probable  that  the  majority  of 
instancies  <»f  sup|K)sed  j>ost-partum  and  [)ost-operative  malaria  have  no 
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cotmeeticm  whatcvrr  with  true  luiilurinl  IVvcr,  Init  rt'prej^ont  .^im])ly  a 
septic  iiitW*tioii.  This  has  lieeii  the  ciiso  in  vxvry  instiitice  oi*  suspected 
jMist^perative  main  Ha  which  ha>?  c<inie  under  the  author's  observation. 
Insolation, — -The  comphnitimi  of  au  active  or  elironie  niahirial 
fever  witii  iiistilatinn  is  prohalilv  iictt  verv  uncomnitm,  Hastiaiiclli  and 
Bi;ruatni '  have  recently  demonstrated  in  an  interesting  inaoncr  the  fre- 
(jucncy  with  wliieh  siu-h  casts  have,  in  Italy,  heen  considered  as  essen- 
tially malarial  in  natnre.  The  pernicious  malarial  levers  are  [larticu- 
larly  common  at  the  hottest  seaMUi  of  the  year,  while  the  individuals 
mofst  snhjccted  to  malarial  iufectiim  are  also  often  those  who  w<irk 
harehcarled  in  the  fields^  expo>ed  directly  t<i  the  sun's  rays.  Th**?^ 
ohscrvtrs  cidlcd  atleriti<»u  to  the  fact  that  a  nmuher  of  instances  c»f  wliat 
has  been  considered  perniiMtMis  ciiniatose  malaria  have  been  re[M»rted  in 
which,  at  autopsy,  only  eerehral  hypenemia,  pulnuaiarv  hypt^stusis,  und 
slij^ht  degenerative  chants  in  other  organs  were  observe*!.  In  some  of 
tlicse  eases  no  malarial  ]iara>^ites  were  tn  be  found  ;  in  others,  evidencci* 
of  a  re<'cnt  ird'eetion  ;  in  others,  jierliajis  the  evideuce  of  a  recent  infec- 
tion with  the  pn/senee  of  a  small  nnnilier  of  active  jwinisitcs — far  t<Mi 
few,  howev^-r,  tu  aeeoniit  under  ordinary  eireumstanees  ft»r  such  grave 
sy tnptoms.  Cases  of  this  nature  have  led  some  observers  to  a^^sniue 
that  a  very  simall  number  of  parasites  mi^^ht  prive  rise  to  seveiM?  per- 
nicious symptoms,  4»wiu^  to  their  excessive  nialignan(*y.  It  is  much 
niore  |H\ibalile,  as  Bastiauelli  and  ]^iguami  state,  that  the  process  repre- 
sents a  cuunjilicatiou  i»f  malarial  lever  with  ins(>latiou  wliicfi  rui*»lit  occur 
iu  an  indiviilna!  witli  active  mrdarial  fever  <>r  in  one  who  has  recentlv 
nH-nvercil  frum  an  attack.  lu(h'c<],  it  is  not  impossible  tUnt  a  prcc<'din^ 
malarial  infection,  by  rediu*in^  the  strength  of  the  indivitfual,  may 
r<'iidcr  him  more  snVjjcf^t  to  such  attacks. 

Diagnosis. 

(1)  Tin:  Rkgi'larlv  iNTHiiMiTTF.XT  Fevers. — The  dia^iTHosis  of 
the  rcpdarly  intermittent,  tertian,  and  rpiartau  fevers  is  jxenerally  a  rela- 
tively sim])le  matter.  The  rco;nlar  paroxysms  with  their  three  stages  uf 
cliill,  fever,  and  sweatin<i  are  so  elianictcristie  as  to  leave  little  doubt  in 
n)f>st  instances  concerniuM^  th*^  nature  of  the  pr(»cess.  The  ameujia  and 
the  enlar^^cd  spleen  whicli  arc  pn^scut  in  the  vast  majority  of  instances 
arc  also  important  from  (he  point  of  view  of  ditferential  diagnnsis.  Occji- 
sionally  psn'oxysnis  very  closely  sindlar  to  the  nialarird  access  may 
occur  from  otlier  infectious  causes,  and  sometimes  the  rcj^nlarity  with 
which  the  indivithial  paroxysms  may  succeed  one  another  may  lead 
to  errors  in  diagnosis.  The  paroxysms,  htiwcvcr,  in  malaria  differ  in 
certiiin  respects  fnau  those*  oetMjrriu^  in  most  other  acute  infec^tions. 
Thus,  the  aveni^e  ilnnitiiai  i*V  the  malarial  pari>xysu),  if  we  estimate  the 
course  from  the  time  ihe  temperature  passes  fHr"  until  it  a^ain  falls  lielow 
this  point,  is  from  ten  to  twelve  hours,  while  in  other  infeetitins  the 
course  i.s  i>ften  materially  shorter.  There  may,  of  course,  l>e  mihl  mala- 
rial paroxysms  which  last  but  four  (»r  six  lionrs,  but  in  these  ttte  tem- 
perature i^  corrcsp*indin^^ly  nuHlerate,  t  hie  rarely  observes  in  mahirial 
fever  ternpi'mturcs  td'  1(>4',  Klo^^or  lOd"^  in  a  iMiroxvsm  lasting  as  short 
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a  time  as  six  hours  or  even  less.  The  writer  has  seen  cases  of  septic  in- 
fection in  which,  for  a  considerable  length  of  time,  chills  closely  simu- 
lating those  of  malarial  fever  occurred,  while  the  anaemia  and  enlarged 
.spleen  Avere  also  present.  The  chief  difference  to  be  noted  was  the 
marked  difference  in  the  length  of  the  paroxysms,  which  were  some- 
times a#  short  as  four  or  five  hours,  the  temperature  reaching,  perhaps, 
within  this  time  a  point  as  high  as  106°.  The  same  may  be  true  of  the 
oliillsi  which  are  not  so  infrequently  seen  during  the  course  of  typhoid 
fever — chills  caused,  doubtless,  by  auto-intoxications  as  yet  not  under- 
^«t<MKl.  Whenever  the  temperature  rises  as  high  as  104°  and  the  par- 
oxysm lasts  no  longer  than  six  hours,  one  is  justified  in  the  suspicion 
that  the  fever  is  not  malarial  in  origin. 

At  tim(^,  however,  other  infections  may  give  rise  to  paroxysms  most 
closely  simulating  those  of  malarial  fever.  Thus,  in  two  instances  the 
writer  has  observed  typical  quotidian  paroxysms  lasting  from  ten  to 
twelve  hours,  and  beginning  nearly  at  the  same  hour  on  two  successive 
days,  which  were  considered  to  be  malarial  in  nature,  but  which,  upon 
examination,  turned  out  to  be  due  to  acute  otitis  media  (in  one  instance 
due  to  tlie  diplococcus  lanceolatus). 

The  intermittent  fever  which  is  most  commonly  confused  with  mala- 
ria is  that  associated  with  pulmonary  luhercidom^.  It  is  probably  no 
exaggeration  to  say  that  the  majority  of  cases  of  pulmonary  tubercu- 
losis arising  in  the  malarial  districts  of  this  country  are,  at  some  time 
in  their  course,  mistaken  for  malarial  fever.  Intermittent  fever,  recur- 
ring often  at  fairly  regular  hours  on  succeeding  days,  is  the  rule  at  some 
stage,  c*arlier  or  later,  of  pulmonary  tuberculosis,  while  actual  chills 
may  ficeur.  It  is  natural  that  the  patient  should  ascribe  such  symp- 
toms to  malaria ;  there  is,  however,  no  excuse  today  for  such  error  on 
the  part  of  the  physician.  The  sallow  color,  the  ansemia,  the  enlarged 
sple<»n  will  serve  to  distinguish  the  malarial  pro<»ess  from  the  tuberculo- 
si-i,  where,  though  the  face  be  pale,  the  lips  and  mucous  membranes  show 
usually  a  gofxl  color,  while  splenic  enlargement  is  rare.  The  examina- 
tion <if  the  lungs,  sputa,  and  blood  will  determine  the  diagnosis. 

The  chills  which  often  occur  in  the  course  of  (jonorrhcra  or  those 
following  catheterization  or  the  passing  of  sounds  may  be  confused  with 
malarial  fever.  The  urethra  should  always  be  examined  in  doubtful 
cases.  In  some  cases  of  grave  septica?mia  following  gonorrha?a  tliere 
may  Iw  littl(»  or  no  evi<lence  of  an  actual  urethritis.  Ilere  the  exami- 
nation of  the  bl<M)d  will  immediately  settle  the  question.  In  the  one 
instan<»e  there  is  leucocytosis  without  malarial  parasites ;  in  the  other, 
a  normal  or  re<luced  number  of  leucocytes  with  the  presence  of  the  ma- 
larial (jrginiism.  In  all  these  cases  the  final  decision  must  be  arrived 
at  from  an  examinaticm  of  the  blood.  It  is  through  this  alone  that  a 
|)ositive  diagnosis  of  malarial  fever  <'an  be  made. 

Method  of  Examination  of  tiik  Bl<k)I). — For  the  satisfjictory 
examination  of  the  blcxxl  an  oil-immersion  lens  is  absolutely  necessary. 
No  physician  t<Klay  can  consider  himself  e(|uipped  for  practi(H*  without 
a  giMMl  microscope  and  an  oil-immersion  lens.  Though  much  valuable 
work  ha**  been  done  with  dry  lenses  and  lower  powers,  it  is  folly  to 
attempt  careful  work  without  better  means.  The  simplest  and  best 
m<*tho<l  of  studying  the  malarial  parasite  is  in  the  fresh  blood  at  the 
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licdsido  or  in  the  ronHiiltiiiir  T»M>in.  Tlic  stt^ps  toward  the  |irt*}utrati(>n 
of  thi'  spL'fimrii  arc  quitt*  ,siini)lf%  thcHi^^li  tTrtain  precautions  njiist  lie 
rigidly  adlieri'*!  t^n  Tlie  cover-g'hts^t's  niid  the  s^Iide^  must  be  carefullv^ 
washed  in  ale<iln>l  or  aleohol  and  ether  in  ordt^r  to  reniovt*  all  fatty  suh- 
gtanren; ;  they  slionld  always  lie  washed  itnnudiately  before  it'^e.  The 
blood  may  he  liik(*fi  from  any  jiart  oj"  the  fKilient's  body,  thont^li  the 
lobe  of  the  ear  is  perhaps  prel'(^rabh.%  inastniieh  as  it  is  less  sensitive  and 
more  readily  apjtmaelied  than  the  tinf^er-ti|»,  while  a  smaller  |>uneture 
will  dniw  nnire  IiKkkL  This  oK'thrnl  \i:^  uls(»  nmre  satisfaeUjry  than  the 
pnneture  of  th*'  iinj^rer,  iji  that  the  patient  eanm^t  so  readily  observe  the 
pnu'eedintr — a  ptjint  of  considerable  ini|iortanee  in  nt^rvons  patients  unci 
in  ehildren.  The  ear  is  lirst  tliftrun^hly  cleaned;  the  lohe  is  then 
innit^tnred  with  a  small  knife  or  hiinvt.  For  the  most  eareftd  pro- 
eednres  it  is  ad  visa  Id  e  iw  wa>ii  the  ear  with  soaji  and  water,  anil  after- 
ward with  the  alcohol  and  etiier.  Bnt,  praetieally,  it  m  often  advisd>le 
to  make  a-s  fvw  pri»|»anitions  as  |i«issible,  and  uidess  the  ear  or  tin^n*  l>e 
extremely  <lirty  oiu^  may  procec^d  at  oinx\  A  pin  iir  needle  will,  of 
eourse,  answer  the  purjHJse,  bn!  it  is  well  to  rerni'miirr  that  a  stab  maile 
by  a  ronnd  Idnnt-poiiited  instrnnient  is  mnch  Tni»re  painful  tlian  that 
by  a  ^harp  enttinjx  ed)j!;e,  while  a  ennsiderably  deeper  stab  is  ret  pored  to 
draw  a  pven  (jnantity  nf  bltMKh  If  a  very  sharp  spear-jxaiited  hnu'€*t 
l>e  usi*d,  and  the  lolie  of  the  ear  taken  Hrmly  betwetm  the  fingers  so  that 
the  skin  is  hehl  ttiise,  Yvry  'Aiv^hX  pressure  with  the  tip  of  t!ie  lance 
will  eaust^  an  ineisinn  deep  enon^h  tbr  all  purjutses.  This  pnieess  is 
almost  witlnajt  [tain  to  the  ]>atient.  Wy  jinii-eeding  (*aretnHy  blond  may 
often  be  obtained  in  this  manner  from  a  sleeping  infant  withont  itn 
awakening. 

Aftt'r  the  first  several  drops  t%\^  ldoo4t  hav*-  been  wiped  away  the 
freshly  cleaned  enver-ghiss  is  taken  in  a  pair  of  f<iree]>s  antl  allowed 
to  tfiueh  the  tip  t»f  a  minnte  drop  y\\'  hlood.  It  is  then  plat/ed  imme- 
diately njMai  a  perfeetly  elean  slide.  It  i>  well,  if  a  third  iK/rsitn  lie 
present,  t4i  allow  the  slide  to  he  vigoronsly  robbed  with  a  elean  linen 
eloth  just  betiire  the  ajiplieation  of  the  eover-glass.  The  spreading  out 
of  a  drop  ai*  Idood  will  be  thus  eonsiderably  facilitated.  If  the  slide 
and  (Niver  l>e  |ierf'eetly  clean,  %\iv  blf»od  will  imin(»diately  spread  out 
bet  Wit' n  them,  and,  unless  the  dn»j>  of  blood  he  too  large,  the  em'pns- 
cles  may  be  seen  lying  side  by  side  entirely  unaltered  in  tht^ir  msiin  eha- 
racteristics.  The  drop  of  liluod  which  is  taken  shoidd  be  very  small 
unless  the  patient  be  very  amemie,  and  care  slKudd  also  be  exercised 
tfiat  the  tip  of  the  tlrop  oidy  traieh  the  t*over.  If  the  i-over  l)e  placed 
rudely  agidnst  the  drop  and  presstnl  |»erhaps  also  agadnst  the  ear,  the 
bhMid  ituty  su  far  spread  ont  that  the  process  of  drying  may  have  b(^gun 
at  t!ie  edge  (d*  the  drop  beibre  tlie  glass  is  laid  npon  the  slid(\  If  this 
he  the  ea.se,  the  inuxuMliate  sprea<ling  out  td'  the  hlocnl  l>etween  the  *?lide 
and  the  cover  dt>es  not  occur  Xo  }>ressnre  whatever  shonld  l>e  exerte<l 
njwn  the  cover,  which  shonld  not  l>e  pushed  or  allowed  to  slide*  The 
tipeeinuiis  will  rennnn  in  good  <*i>ndition  lor  a  cf>nsideral)le  h*ngth  id' 
tinu',  an  hour  or  more — ^long  enough  to  he  th(»ronghly  examineil.  If 
(*ne  desiire  to  uliserve  the  specimen  for  a  greater  length  of  time,  tin*  per- 
iphery of  the  glass  may  be  surrounded  by  pamliin  or  vaseline.  In 
this  manner  we  may  see  the  panii^ites  living  and  in  active  motion,  while 
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the  most  exquisite  examples  of  phagocytosis  may  be  observed.  By 
enclosing  the  specimen  in  paraffin  or  vaseline  the  preparations  may,  if 
handled  carefully,  be  carried  from  the  residence  of  the  patient  to*  the 
consulting  room  and  there  examined,  but  under  these  circumstances  one 
must  generally  rely  upon  dried  and  stained  specimens. 

The  preparation  of  specimens  for  staining  is  quite  simple,  requiring 
only  a  little  experience  and  practice.  Stained  specimens  are  of  especial 
assistance  in  the  detection  of  the  unpigmented  nyaline  bodies,  particu- 
larly the  pale  tertian  forms  and  those  of  the  aestivo-autumnal  parasites. 
A  small  drop  of  blood  flowing  from  the  lobe  of  the  ear  or  the  finger-tip 
is  collected  upon  a  perfectly  clean  cover-glass,  which  is  immediately 
placed  upon  another  glass.  The  drop  of  blood,  if  the  two  covers  be 
perfectly  clean,  spreads  out  immediately  between  the  glasses.  The 
cover-glasses  are  then  drawn  apart.  If  neither  glass  be  lifted  or  tilted 
during  this  process,  they  will  slide  apart  readily  without  sticking.  If 
the  glasses  have  remained  together  so  long  that  they  have  begun  to 
adhere,  one  may  be  sure  that  the  specimen  will  be  no  longer  perfect. 
The  glasses,  thus  prepared,  are  allowed  to  dry  in  the  air,  which  they  do 
usually  in  the  course  of  a  few  seconds,  and  may  then  be  preserved  for 
an  almost  indefinite  length  of  time.  To  prepare  them  for  staining 
the  glasses  should  be  heated  upon  a  copper  bar  or  in  a  thermostat  at  a 
teniperature  of  100°  to  120°  C.  for  two  hours,  according  to  the  method 
of  Ehrlich,  or  they  may  be  placed  in  absolute  alcohol  and  ether,  equal 
quantities,  for  two  hours  or  more  (Nikiforov's  method). 

The  malarial  parasite  is  readily  stained  by  most  of  the  basic  nuclear 
dyes.  The  simplest  method  is  perhaps  to  stain  with  a  concentrated 
aque<ius  solution  of  methylene  blue  or  Lofflei-^s  methylene  blue : 

Concentrated  alcoholic  solution  of  methylene  blue,    30  c.e. 
Solution  of  caustic  potash  1  :  10,000  100  " 

In  either  instance,  the  specimens  should  be  stained  for  from  thirty 
seconds  to  a  minute,  wjished  in  water,  dried  between  filter  pa{)ers,  and 
mounted  in  oil  or  balsam.  The  red  corpuscles  then  will  l)e  un- 
stained, while  the  nuclei  of  the  leucocytes  and  parasites  will  be  stained 
a  clear  blue. 

A  contrast  stain  may  be  obtained  by  the  following  method  :  The 
cover-glass  spetnmen,  after  fixing  in  absolute  alcohol  and  ether  from 
four  to  twenty-four  hours,  is  placed  for  a  few  seconds  (thirty  seconds  to 
tive  minutes)  in  a  0.5  per  cent,  solution  of  eosin  in  60  per  cent,  alcohol, 
washe<l  in  water,  dried  between  filter  papers,  and  placed  for  from  thirty 
seconds  to  two  minutes  in  a  concentrated  aqueous  solution  of  methylene 
blue,  or  in  Lofiler's  methylene  l)lue,  washed  in  water,  dried  between 
filter  papers,  and  mounted  in  Canada  l)als{UTi.  The  red  corpuscles  and 
the  e<>sinophilic  granules  are  stained  by  the  eosin,  while  the  nuclei  of 
the  leucocytes  and  the  parasites  take  a  blue  color. 

Admirable  results  may  be  obtained  l)v  a  modification  of  Romanov- 
nkji^H  method.  Two  solutions  are  n(H»essiirv — a  saturated  a(|ueous  solu- 
tion of  methylene  blue  and  a  1  per  cent,  watery  solution  of  eosin. 
The  older  the  methylene  blue  solution  the  better  the  results.  The 
staining  mixture  should  be  made  just  before  it  is  to  Ix*  used.  To 
one  i>art  of  the  filtered  methylene  blue  solution  about  two  parts  of  the 
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eusiii  siilutHin  iiiv  aildotl.  This  is  riirofu!ly  stirrc*!  Avifli  a  gla.ss  nxl  tind 
poured  into  a  wnlch-gliiss  ;  it  sluiuld  not  hv  liltiired  ai\vr  thi*  iinxtiire 
has  hei'ii  iuiul(\  Tlii'  cniver-glaSxS*^^;*,  fixed  arcorduig  ti>  t\w  inrthock 
alx*ve  de.seribi'd  or  l>y  liardcning  in  ahHiliul  f(»r  In  mi  tt^ii  iiiiiitites  u|i- 
wartl,  are  allowed  lu  tluat  ripuii  the  top  uf  this  Huid.  Thi'  s]>e<"imens 
are  ei»vere4l  by  annther  inverte<l  tflass*  arnl  tin-  whiilt'  by  an  invertetl 
cylinder  whieh  is  nioistenetl  an  the  inside.  In  from  half  an  hnnr  to 
three  hoiin^— beM  in  two  or  three  hoiirs^ — good  spmniens  are  obtaintnl. 

For  cjuiek  work  in  the  consnltintjf  nnHii  the  simple  stain  with  methy- 
lene blue  alone  is  iHTleetly  satisiaetory,  though  the  observer  rnnst  of 
eourse  have  suffieient  exjierienee  to  b*'  able  to  distinguish  ]>re4Mi»itate8 
whi<'Ii   may  b**  jvrest^nt   in   the  staining  snlntion   from   jKira>itrsJ 

The  diset^very  of  malarial  parasit(*s  in  the  nrl  bliMMlHHirpnsfk^  m,  of 
etjurse,  a  ]>ositive  sign  of  the  malarial  nature  of  the  proeess.  In  some 
iustanees  wliere  tlie  parasites  may  be  very  R^anty  or  absent  the  presenee 
or  abseue(^  of  a  h'ueoeytosis  is  an  important  diagnostie  sign.  As  will 
bt^  n^mendn'red,  the  Imeoeytes  in  malarial  fc^vcr  are  normal  i»r  dimin- 
islucl  ill  lunnhrr,  wliereas  in  alnn^st  all  proi-essiis  with  wldt^h  the  arnte 
intermittent  malarial  feviT  may  he  eonloiinded  there  is  a  \\v\l  marked 
leueiJeytosis.  Tins  is  the  ease  in  all  tlie  septie  infections  whieh  are  moi^t 
likely  to  be  t»onfonnded  with  tertian  and  fjuartan  fever;  it  is  alsc»  true 
of  tnlwreulosis,  at  least  when  aer*aupanied  by  iutermilterjt  ivver.  The 
jiresenee  of  ii  mso'ked  leurnrytosis  is  strong  |*rt'sumj>tive  eviilenee  agriinst 
the  existenee  of  mnhn'ial  fever.  In  sonu*  instant'es  where  very  few 
parasites  nrv  present  tlie  fintiing  uf  pigment-bearing  Kuu'oeytes  may  be 
an  inijjortaut  aid  in  diagnosis.  Tertian  and  (pmrtan  infeetion^  where 
multiple  gnaijis  of  parasites  are  present  may  tK'(*asionally  be  cnuifountled 
willi  ty|*lioid  fever.  Well  marked  remissions  and,  ahiiost  iuvarial)ly, 
actual  inlermissiiin.^,  usually  o(*evu%  while  the  examinaiion  ol'  the  bliMKl 
will  niidily  elear  u[»  the  diagnosis. 

The  differential  diagnosis  between  tertian  and  ipiartar*  infeetiims 
may  Ik*  nmlily  nuide  in  the  fre^h  specimen,  less  distinctly  in  the 
gtained.  The  larger  and  nu>re  aetively  amrebnid,  pale  tertian  jwini- 
site  with  fine  brownish,  aefively  dancing  pigment  gninnles  may  be 
readily  distinguished  frcnn  the  smaller,  less  active,  nuu'c  refractive  (piar- 
tan  parasite  with  its  coarser,  more  slowly  uu>ving,  thirker  gniindes.  In 
the  ense  «*f  the  tertian  parasite  the  red  <'or)niscles  may  be  seen  to  bei*ome 
expanded  and  pale  with  the  growth  of  tlie  organism,  wlule  in  the  quar- 
tan |)ara>ite  the  corpuscle  is  shrunken  and  of  a  deeper,  more  brassy 
color.  If  the  blood  be  examinc^d  just  before  or  during  the  paroxysuj, 
the  more  irn-gnlarly  s<'gmenting  tertiiui  i»rg^anisms  with  iheir  numcrons 
(twelve  to  thirty)  segnu  rits  ujay  be  clearly  distinguished  from  the  smaUer 
regular  fVmns  in  ipeartan  tever  with  their  fewer  (six  ti*  twelve)  segnu*nts. 
The  presencMs  in  either  instance,  <>f  <me  t>r  more  groups  of  panu^ites  may 
usually  be  readily  determined.  (Nuiduned  infections  with  quartan  and 
tertian  para-ites — whi<"!u  though  vt^ry  mre,  df  sexist — may  also  lye  readily 
nuuli*  out. 

In    the   stained   specimen    the  siz(Md*  the  pigment  and  the  parasite 

*The  ex|>erienrofl  oliKervcr  mny  obtain  sufficientlj'  good  sjjecimenji  for  diagnosis  in 
manv  iriHt«net'*i  liy  rni'iif  fiealiner  of  ihe  cOTer-glauB  over  the  fljime  for  a  few  minutes ;  tbe 
rwulf-s,  however,  are  iincfrtnin. 
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and  the  behavior  of  the  red  corpuscle,  pale  in  one  instance,  taking  a 
deep  eosin  stain  in  the  other,  and  the  characteristics  of  the  segmenting 
fornix,  should  enable  us  also  to  make  a  diiFerential  diagnosis. 

If  it  be  impossible  to  make  a  microscopical  examination  of  the 
blood,  the  therapeutic  test  is  asuall y  sufficient ;  thus,  in  the  regularly 
intermittent  fevers  there  is  rarely  any  recurrence  of  the  fever  after 
forty-eight  hours  from  the  beginning  of  the  administration  of  quinine. 
In  the  nuijority  of  instances  of  tertian  infection  in  this  climate  all  traces 
of  fever  disappear  within  twenty-four  hours. 

(2)  The  JEstivo-autumnal  Fevers. — While  the  diagnosis  in  the 
rejrularly  intermittent  tertian  and  quartan  fevers  is  a  relatively  simple 
matter,  the  same  is  not  true  of  the  more  irregular  festivo-autumnal 
forms  of  malaria.  In  some  instances,  where  the  paroxysms  are  of 
jihorter  duration  and  occur  at  regular  intervals,  usually  quotidian, 
the  diagnosis  may  be  as  self-evident  as  in  the  regularly  intermittent 
fevers.  The  longer  paroxysms,  occurring  at  intervals  of  approxi- 
mately forty-eight  hours  one  from  another,  with  their  less  nipid  rise, 
hut  with  a  complete  intermission  between  them,  are  also  generally 
easily  recognized  when  we  take  into  consideration  the  auiemia,  the  en- 
larjged  spleen,  and  the  herpes  labialis  which  are  so  commonly  present. 
When,  however,  from  any  of  the  various  causes  above  mentioned  the 
seiMirate  paroxysms  become  more  or  less  complicated  or  mergeil  one  with 
another,  so  that  at  first  but  slight  transient  intermissions,  then  perhaps 
only  irregular  remissions,  and  finally  a  continued  high  fever,  result,  the 
diagnosis  becomes  often  more  difficult.  Such  a  case  often  presents  itself 
in  the  form  termed  by  Bacci»lli  ^^  Hubcontinua  typhoidea.^^  The  general 
clinical  appearances  are  so  similar  to  those  of  iyphoid  fever  that  a  dis- 
tinction without  examination  of  the  blood  may  be  quite  imj)ossible.  In 
a  certain  number  of  instances  vestiges  of  the  paroxysms  still  may  be  made 
out,  a  well  marked  acme  in  the  fever  being  reached  at  approximately  the 
same  liour  at  quotidian  or  tertian  intervals,  though  in  other  instances  all 
tract's  of  the  individuiil  paroxysms  may  have  disappeared.  Sometimes 
tlie  history  of  several  sharj>ly  intermittent  paroxysms  in  the  beginning 
of  the  ilhK»ss  may  lead  us  to  a  correct  diagnosis.  Agjiin,  the  prodromal 
symptoms  are  much  less  frc(juent  and  severe,  as  a  rule,  in  malaria  than 
in  typhoid.  Herp(»s  is  common  in  aestivo-autumnal  malaria,  unusual  in 
typh<»id  fever.  Deliriiun  may  appear  (|uite  early  in  a  malarial  attack  ;  it  is 
rare  during  the  first  few  days  of  a  typhoid.  Bronchitis  is  more  c()mni(»n 
in  typhoid  than  in  continued  malarial  fever.  Marked  abdominal  symp- 
toms, though  they  may  occur,  are  unusual  in  malaria  ;  the  rule  in  typhoid 
fever.  Certain  erythemata,  and  esj)eeially,  urticaria,  may  be  present  in 
malarial  fever,  while  the  characteristic  typhoid  roseola  does  not  oeeur. 
In  l)oth  instances  the  spleen  is  usually  enlarged.  An  imj)ortant  diag- 
n«»stic  sign  is  the  anaemia  which  is  almost  invariably  present  if  the  ma- 
larial f(»V(»r  has  lasted  more  than  a  few  days,  while  in  typhoid  fever 
anafniia  during  the  first  two  weeks  is  rare.  Another  important  sign  is 
the  slight  icteric  hue  which  is  usually  present  in  malaria  ;  rare  in  tyj)lioid. 
Ehrlich's  diazo  reaction  is  unusual  in  the  urine  in  malarial  fever  ;  it  was 
found  in  but  6  jkt  cent,  of  the  discs  classified  by  TIewetson  and  the 
author,  while  it  is  almost  invariably  present  in  typhoid. 

Here,  however,  as  in  all  other  forms  of  malaria,  the  final  d(H*isiou 
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ig  to  be  roarhecl  only  by  fxanii nation  of  tht'  bloiMl,  where  the  ^rnall, 
amaljoitl,  aiul  riiijLr'Kha|Knl,  hyaline  fej^tivo-autiinmal  |Kirasites  are  to  Ik? 
fount L  If  the  process  ha^  liL^ted  a  week  or  m^ire,  the  pigmented  ovoid 
and  ereseentie  hiMlii-s  arr  nl>o  usually  present.  In  rare  instances  (pn'tc 
severe  t'elirtk-  syinptr>ins  may  be  present,  while  the  peri|)henil  circnhition 
may  at  times  show  but  a  small  nnnii»er  of  parasites.  Here  the  discovery 
of  j>it^ment-bearyt|^  leutHKntes  may  often  be  of  assistaiiee,  Tlie  dimin- 
ished numlK^r  of  leneiwytes  which  one  finds  under  these  circumstances 
Hoes  not  lieljy  us  in  the  differential  dia^n(»sis  from  tyjjhoid  fever,  where 
also  the  lencocytes  are  almost  invariably  sobnonnal  in  number.  If  the 
iii^e  oecnr  in  a  nei|rhi>orho(Kl  whtTe  it  is  impossilde  to  obtain  the  aitl  of 
the  tnieroM'opi%  tlie  diagnosis  may  be  definitely  ma(h'  by  the  thempeniic 
te«t.  No  nnilai^ial  lever  now  known  resists  ^(mkI  doses  of  ijidniiie  for 
more  than  three  or  iJair  <hiys.  It  is  generally  safe  to  say  that  if  the 
process  he  malarial  the  teniperatnre  will  be  practically  normal  by  the 
fourth  day.  If  <piinine  fails  to  iiiflnence  tlie  fever,  we  may  rest  assured 
that  the  princess  i>  either  non-malarial  or  a  inixeil  infct^tic»n. 

The  confusion  with  tyjihus  fever  miirht  <M"cnr  in  some  instances,  but 
here,  aginn,  tht*  examimition  ut'  the  bloiKl  will  settle  the  «|UestiorK 

As  in  the  case  of  the  rt*gularly  intermittent  fevers,  tlie  pnx^css  may 
l)e  eontbun<l(*d  with  tnbercnh>sis  or  other  various  septic  infections.  The 
one  ^^a^e  method  of  ditfermtial  diagnosis  is  the  examination  of  the  bliKKl. 

Fi:iiNn  nu  s  Mai. aria. — Thecliagnosis  in  some  jiernicious  jmroxysms 
may  be  at  times  confusing. 

(  hmttfosr  Pentu'ioHS  Fever, — This  type  of  fever  must  be  distingnishe«l 
from  sunstrnkc,  unemia,  cerebral  licmorrhage.  The  <litlerentiation  of 
sni'h  an  attack  from  sunstroke  is  by  no  nutans  simjile.  As  Bastianelli 
an*!  liignami  have  pointHl  out,  individuals  who  are  subjected  to  mala* 
rial  infection  are  ot\en  those  working  in  tht*  H(4ds  and  nio>t  cxjmjsciI  to 
the  rays  oi'  tin*  sun  at  tlu'  ht^test  seascKi  (»f  tlie  year,  while  the  clinicjil 
symptoms  of  the  two  ]>n»cesses  may  be  cltjscly  similar.  It  is  interesting 
to  note  that  the  cjise  of  conuitose  pernicious  ft^ver  referred  to  above  as 
occurring  in  a  tertiaji  infection  was  at  first  nnstaken  tor  sunstroke*  The 
slight  jaundice,  the  aujcniia,  die  eutarged  spleen  Avoidd  serve  te»  sug* 
gcst  the  malarial  nature  of  the  juxhvss,  while  the  extuuinatiou  oi'  the 
IiIoimI  givc^  a  positive  clue  to  the  diagnosis.  In  the  (ffftuH'f  ftietiittf/rai^ 
erlfUHfifivj  and  fteinipiedie  ty|>es  the  siune  symptoms  may  lead  to  a  cor- 
rect diagnosis. 

The  Alf/ki  Tifpf. — ^In  this  type  of  paroxysm^  where  the  t«'mperature 
may  b<^  n(*rmal  or  subnormal,  and  wlicrc  oOen  (fn»m  tli<'  actual  conden- 
sation of  the  blood)  the  aruemia  nuiy  not  l»e  as  ajiparent,  the  diagnosis 
may  Ije  ccmsiderably  in  doubt.  Here,  however,  icterus  and  culargt»d 
sph'cn  are  suggestive,  while  examination  of  tiie  blood  will  give  posi- 
tive diagnosis.  It  is  in  t^a^es  of  this  nature  that  the  iihysician  who 
makfs  systematic  bloo<l  examinations  in  all  doubtf\d  cases  will  lie 
enabled  at  times  to  gain  iidbrniation  which  will  save  the  life  of  his 
patient. 

Tht'  Hanorrharyie  Tifpc. — The  diagnosis  in  some  of  the  instances  of 
this  nature  must  be  nuufe  l>etwcen  malarial  and  yellow  fever.  The  early 
ajipearanee  of  albumin  and  casts  in  yellow  fever  is  suggejstive,  while  the 
spleen  is  often  but  little  cidarged  in  this  affection. 
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The  examination  of  the  blood  may  in  some  cases  be  the  sole  reliable 
method  of  differentiation. 

Malarial  Hcenioglobinuria. — ^The  diagnosis  here  lies  usually  between 
yellow  fever,  the  ordinary  paroxysmal  haemoglobinuria,  and  acute 
nephritis  from  some  other  toxic  origin.  And  here,  again,  the  chief 
reliance  must  be  placed  upon  the  examination  of  the  blood. 

Poi^'partujn  and  Postoperative  Malaria. — A  diagnosis  of  these  con- 
ditions can  only  be  made  upon  examination  of  the  blood.  The  malarial 
psinixysms  differ  from  the  paroxysm  due  to  septic  infection  chiefly  by 
their  greater  r^ularity  ana  by  their  averf^e  longer  duration.  The 
bhxKl,  apart  from  the  presence  of  the  specific  parasites  and  pigment, 
jihuws  in  the  one  instance  diminution  iu  the  number  of  leucocytes,  and 
in  the  other  well  marked  leucocytosis. 

("hrouic  Malarial  Cachexia, — The  diagnosis  of  chronic  malarial 
i-ac-hexia  is  usually  relatively  easy.  It  is  chiefly  to  be  confounded  with 
^nive  primary  or  secondary  anaemia  or  with  leukaemia  and  pseudo- 
It'iikseniia.  The  malarial  process  may  usually  be  distinguished  from 
r^plenic  anaemia  by  the  presence  of  pigment  and  parasites  in  the  blood. 
In  some  instances,  however,  where  these  are  not  to  be  found,  the  en- 
larged spleen,  the  grave  anaemia,  the  hemorrhagic  tendency,  the  drop- 
sic:il  effiLsions  present  in  both  conditions  may  render  the  diagnosis 
almost  im|K>ssible  without  appealing  to  the  history  of  the  patient.  The 
pn»jrr«»ss  of  such  cases  under  proper  treatment  is  usually,  however, 
dt»<'isive.  The  malarial  cachexia  responds  generally,  slowly  but  progress- 
ively, to  treatment.  Thus,  the  author  has  seen  a  spleen  which  reached 
Ijeyond  the  umbilicus  and  almost  to  the  pubes  diminish  under  treatment 
until  it  was  only  just  palpable,  while  the  blood  returned  from  1,000,000 
re<l   crorpusc^les   to   the   cubic   centimetre  to  the  normal  condition,  the 

?itient  remaining  in  perfectly  good  health  in  a  non-malarious  district. 
he  diagnosis  from  leukaemia  is  readily  made  by  examination  of  the 
hliMxl. 

Pfj^f'inalarinl  Anwmia, — An  absohite  differential  diagnosis  between 
p(»st-nialarial  anteniia  and  some  other  secondary  ana?miai  is  impossible. 
Tlie  tendency,  however,  in  the  post-malarial  anjemia  to  a  diminution  in 
the  number  of  leucocytes  is  always  marked,  while  a  rehitive  increase  in 
the  larp*  mononuclear  eh^ments  is  very  suggestive.  As  has  been  said 
iK'fore,  there  is  nothing  characteristic  in  the  nephntiH  which  follows 
malarial  fever. 

Other  Complications  and  Mixed  Infections. — In  some  of  the 
mixe<l  infections  to  which  reference  has  been  made  above  a  certain 
<liagnosis  can  only  be  made  by  the  discovery  of  the  parasites  and  the 
|K*rsistence  of  the  com j)lica ting  j)rocess  after  the  disappearance  of  the 
organisms  under  quinine.  Thus,  the  diagnosis  of  typhoid  fever  may  be 
made  if  the  characteristic  symptoms  continue  after  the  clearing  up  of 
the  compliciiting  malarial  process. 

In  the  case  of  pneiimorna  the  diagnosis  (lej)en(ls  more  upon  the 
physical  examination,  knowing  as  we  do  that  the  malarinl  parasite  is 
of  itself  incapable  of  j)nHlucing  actual  pneumonic  consolidation.  The 
same  is  true  of  pleuriaif. 

The  CKrcurrence  of  diarrha'a  or  flj/sentery  during  the  active  malarial 
ppMu-ss  may  or  may  not  be  dire(rtly  due  to  the  malarial  poison.     The 
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presence  of  the  Amrpljn  eiili  in  tlie  hUhiIs  is  evideiiee  of  a  eoniplicating 
proees.s,  while  in  fftlier  instanees  of  diarrhcea  in  acute  malaria  the  result 
of  the  .H|>eciiic  treatment  must  he  awaited  before  one  can  form  a  definite 
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ParotitU^  fojtmfliih,  ariffe  rheumathm,  the  exanihnnaUt^  o<*eurring  in 
eounection    with    malarial    fever,    may    be    recognized    \yy    their    usual 
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Prognosis. 


Th*'  Rrguhuiy  Jntennitfeni  FeverH,  —  Thi'  prognosis  iu  tertimi  and 
quartan  fevers  ns  for  ultimate  re(*overv  is  idmost  iuvariubly  ^ood.  The 
writer  knows  of  but  one  instauee  in  whieli  actual  |icrnieious  symptoms 
were  |iresent  in  Icrlian  or  (piartau  infection.  "W  it  hunt  systenuitie  and 
careful  treatmcut  relapses  and  i^ravc  (*achexia  may,  however,  follow — 
a  cachexia  which  may  well  lay  the  paticut  open  ti>  the  i^jmvest  seccjud- 
aiy  complicating  processes.  It  is  not  improliable  that  iu  certain  of 
these  instances  a  fatal  ehrouie  nej^hritis  may  tnllow  repeated  malaria! 
infectiims, 

JC<ffrif'ifnttimHtf/  Ftrrr. —  Iu  ordinary  cases  of  lestivo-autumual  fever 
which  come  early  under  treatment  the  prognosis  is  perfectly  gotnl.  Treat- 
ment must,  hrmever,  be  more  active  and  longer  carried  out  tlian  in  the 
regularly  iuterruittent  fevers.  Impertectly  treated  cases  are  more  likely 
to  Iw  tolloWLnl  by  eaehcxiii  and  grave  j>ost-midanal  auanin'a. 

Pi'ru'fi'ionH  luTtrs, — W  herever  pcrnit*inus  symptoms  have  tlevelopetl 
the  prognosis  is  extremely  grave,  an<K  unh-ss  active  tn  atmeiil  lie  iu.-^ti- 
tuted,  nsually  wli<dly  ludavoralde.  In  a  |uiti*'ut  tirst  coming  under  obser- 
vation in  a  p<niii<aoiis  paroxysm  an  entirely  fav<u*al>le  ]irognosiB  can  never 
he  given  for  at  least  fbrtyn^ight  hours  after  t!ic  beginning  f»f  treatment. 
It  is  always  possible  that  a  single  jM'rnicinus  paroxysm  may  he  succeeded, 
ilespitc  trealnu^nt,  by  another  npoa  the  totlowing  ilay.  If  active  treat- 
ment has  been  begun  during  a  pernicious  pnroxysm  and  uo  siK'cecding 
paroxysm  lias  occurred  within  forty-eight  hours,  tlic  prognosis  is  nsually 
iiivorable. 

Mftiariai  HirmtHffohhiuria . — The  prognosis  here*  is  always  extremely 
gnive  ;  indeed,  the  dangers  of  a  fatal  outcome  are  nut  |iast  until  several 
days  after  the  eoniph^c  disapjJcaraiuH'  oi' fever  and  of  syinptcmis  ou  the 
]iart  of  the  uriut*. 

Vkrmur  Mahtrlaf  Cavhtwht. — In  the  milder  grades  of  chronic  malarial 
cachexia  the  prognosis  is  giKKl  if  the  patient  enn  be  e-om]>elled  to  adojjt 
a  pro|jcriy  hygieuie  life.  In  the  more  severe  grades  recovery  1-.  ex- 
tremely sluw»  ami  at  times  ahinKst  impt^ssilde,  unless  the  |)atient  be 
transferred  into  a  nu»re  healthy  region. 

J'ihHt-malut'iaf  A^Kitiua, — The  anamiife  following  uudaria  are  often 
extn^Tiely  grave.  In  those  instances  w^iere  the  uuelcated  red  cor- 
puscles are  scanty  or  absent  and  the  leucocytes  are  diuiinisluHl  in  fmni- 
IxT,  and  iu  those  cases  where  tlie  blood  shows  tlie  (*luu*ai*teri sties  of  true 
[*ernieions  anannia,  the  prognosis  is  extrenxely  grave. 

\Uv  ju'ognosis  in  the  various  ('am^ifHuftioni^  of  nudaria  is  influenced 
oidy  hy  the  possible  nnfavocil>le  effect  *d*  tlic  cticxisting  malarial  in- 
fection. Secondary  iufeetious  occurring  in  individuals  sufleriug  from 
malarial   cachexia  api>ear  to  pursue  an  nnusually  unfavorable  course. 
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Genebax.  Measures. — Certain  general  hygienic  measures  are  advis- 
able, and  sometimes  very  important,  in  the  treatment  of  malarial  fever. 

ReM,  in  Bed. — It  is  always  prudent,  if  possible,  to  keep  a  patient  with 
malarial  fever  in  bed  for  twenty-four  or  forty-eight  hours ;  in  the  more 
!«evere  sestivo-autumnal  fevers  it  is  absolutely  necessary.  The  simpler 
regularly  intermittent  fevers  often  show  a  temporary  and  sometimes 
permanent  spontaneoas  recovery  following  rest  in  bed,  without  further 
treatment.  In  hospital  practice  it  is  our  rule  to  keep  a  patient  with 
malaria  in  bed  until  the  entire  disappearance  of  fever,  whether  it  be 
intermittent  or  subcontinuous.  It  is  not  impossible  tliat  the  more  satis- 
fiw^ry  results  of  hospital  treatment  may,  in  part,  depend  upon  the  fact 
that  the  patients  are  so  much  more  readily  kept  at  rest. 

Change  of  Surroundings. — If  the  patient's  dwelling  be  in  a  malarious 
district,  it  is  always  important,  if  possible,  that  the  individual  be  removed 
into  more  healthy  surroundings.  Thus,  recovery  from  chronic  cachexia 
is  ^^reatly  favored  by  the  removal  into  higher,  more  healthy  regions.  In 
some  instances  of  advanced  cachexia  the  removal  may  be  absolutely 
necessary.  In  the  ordinary  acute  malarial  fevers  it  is,  however,  gen- 
erally perfectly  possible  to  treat  the  case  in  the  malarial  district  itself. 
The  patient  should  be  kept,  while  under  treatment,  in  one  of  the  upper 
stories  of  the  house ;  he  should  be  warned  against  remaining  out  of 
doors  at  night  during  convalescence,  and  prevented,  as  far  as  possible, 
from  subsequent  exposure  to  infection. 

I}iel. — In  the  simple  intermittent  fevers  the  patient  may  be  given  an 
ordinary  nourishing  general  diet.  During  the  paroxysms,  which  last  but 
ten  or  twelve  hours  in  all,  the  patient  need  not  be  forced  to  eat ;  it  is, 
however,  generally  well  that  liquids,  milk,  broths,  soups,  should  be  taken 
in  small  quantities.  Stimulants  may  be  administered  symptomatically. 
In  the  more  severe  subcontinuous  fevers,  where  there  is  usually  com- 
plete anorexia,  the  patient  may  be  given  liquids  of  all  sorts,  soups,  milk, 
broths,  at  short  intervals  ;  while,  if  he  be  hungry  and  there  l)e  no  gastro- 
intestinal symptoms,  there  is  no  contraindication  to  soft  solids  and  eggs. 
In  cases  where  there  are  marked  gastro-intestinal  symj)toms  great  care 
must,  of  course,  be  exercised  with  the  diet.  Easily  digested  licjuids, 
such  as  boileil  milk,  albumin-water,  and  broths  should  alone  ho  given. 

Krpotiure  to  the  Air. — There  are  districts  where  experience  has  led 
the  inhabitants  to  believe,  probably  justly,  that  exposure  to  the  night 
air  is  injudicious.  It  may  be  unwise  in  such  regions  for  the  patient  to 
be  allowed  to  sleep  with  his  window  oj)en.  If,  however,  the  patient  be  in 
a  h<»althy  district  and  be  accustomed  to  living  and  sleej)ing  with  open 
windows,  there  is  no  reason  why  a  change  should  he  made  during  the 
existence  of  the  fever.  There  is  no  fever  which  we  know  today  which 
is  unfavorably  influenced  by  fresh  air  and  open  windows,  provided  the 
individual  be  accustomed  to  such  air  beforehand. 

Quinine. — Malarial  fever  is  one  of  the  few  diseases  against  which 
we  possess  a  remedy  which  truly  deserves  to  be  called  specific.  This 
remedy,  in  the  form  of  cinchona  bark,  was  introduced  into  Euroj)e  in 
IB-U)  by  the  countess  del  Chinchon  (wife  of  del  Chinchon,  the  vSpaiiish 
governor  of  Peru),  who  liad  recovered  from  a  severe  attack  of  intermit- 
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teut  fi/vor  ai'tor  taking  a  jHiwdor  iiilniiHistrred  by  a  conegidor  «>f  Ivoxa, 
As  t*ar  iLs  is  kiitnvu,  tliis  substaurc  was  tirst  used  bv  the  IiKJians  in  thi^ 
rogioii  as  a  remedy  agjiinst  malarial  fever.  The  powder,  %vbidi  wasj 
kanwij  at  iirst  as  **  the  powder  of  the  eoiuitess/'  and  afterward  vl^ 
*  *  t  h  I'  Jesuits'  pc  *  wd  e  r  "  fo  r  1 1 1  e  rca.so  n  that  it  wa  s  in  trod  ueed  into  ge  n  - 
eral  nse  liy  (he  Jesuits  in  Ronie  in  1(>49,  was  prepared  fronn  (lie  bark 
of  a  Pei'uvian  tree.  This  was  ibr  years  known  a^  Peruvian  bark, 
though  its  oiheinal  name,  (Jinehonu,  is  deri%"ed  from  tliat  of  it^  intro- 
(hu-er  to  the  Eastern  heniisi>here.  It  w^as  at  first  athniuistered  in  the 
form  ttf  the  pulverized  hark,  the  cinehona  powder,  wliieh  eontainf*,  in 
addition  to  vari<»us  alkaloidal  suhstauees^  a  eonsideniltle  qnantity  of 
tannin.  Today,  hfjwever,  the  pnlverize<l  hark  is  no  hinger  in  ^j^enenil 
use,  its  place  having  been  Uiken  by  various  salta  of  its  active  principle, 
quinine. 

Aviion  of  Quhnne  on  the  MftJuriaf  Paraslh\ — For  <*entnrie8  after  the 
intrmluet ion  of  quinine  and  after  its  speeifie  artion  in  nudarial  fever  had 
i)een  notinl  the  c^xaet  mrxle  of  aetion  remained  unknown.  As  |t»ntr  ago 
as  IH^T^  Binz^  rdnxetly  eonehided  that  the  effieaey  of  tjuinine  in 
|)aludism  depended  ujKjn  its  aetiitn  as  a  prnti>plasraie  |»otson  uj>on  sonae 
lower  organism  whi(4i  he  assumed  to  l)e  the  eause  of  the  priH'ess.  The 
extremely  toxie  action  of  quinine  upon  the  infusoria  was  at  that  time 
eleariy  denn»nstrated.  Since  the  development  of  our  knowltHl^e  con- 
cern ing  the  malarial  parasite  it  has  been  pos>il>le  to  study,  to  a  certain 
extent,  tin*  dirtM-t  acfinn  of  quinine  njion  the  hieniatozoa,  Lavemn 
nutril  the  iiomodiate  dis!q>[»e;ininee  t)f  the  jKirasites  IVillowiug  the  ad- 
ministratiou  of  quiuiru",  and  in  1881  asserted  tliat  **  it  is  beeanse  it 
destri>ys  the  parasite  that  quiiune  causes  the  di  sap  pea  ranee  of  the  man- 
ifestations of  paludism/**  He  showed  that  by  alkwin^  a  1  :  lO/KKl  sohi- 
tiou  of  <|Hinine  to  run  under  the  cover-glass  the  ni<»vements  of  thr  para- 
site were  immediately  arri'sted,as  tla^y  are  iipon  snbjeiTting  the  organ  ism 
to  ai»y  other  proto|dasmie  poison. 

(iolgi*  has  studied  the  aetion  of  quinine  on  the  tertian  and  quartan 
parasites.  He  notcfl  tliat  after  tlie  adminii*ti*ati<m  oi'  (piinine  the  tjuar- 
tan  orgmiism,  in  its  endo^loljuhir  f«tage,  shows  a  coarser  gninulatiou  with 
a  metallic  retlrx,  wliilc  the  prnt<iplasm  shows  a  certain  eloudinesi^.  At 
time>  ono  niuy  see  ahnrtivo  segmenting  tVirms  which  are  smaller  than 
tile  normal,  with  a  lack  of  regularity  and  fewer  segments*  The  pig- 
ment also  may  not  collect  as  sbarjity  in  a  clump  in  the  middle  of 
tlie  parasite.  *In  the  tertian  parasite  the  changes  are  more  marke*!, 
owing  to  the  greater  normal  activity  of  the  organism,  Tlie  ImkIv  is 
round  aufl  immovahli%  and  .^hows  a  sliarfier  outline  than  nsuah  while 
the  pigment  has  a  ptuMiliar  inttallie  reHex  and  tends  to  rolh^et  in 
elnmp^.  Full  grown  tiTtian  ibrms  may  present  a  large  transjiarent 
swollen  etniditirm  with  very  active  movements  of  the  pigment  granules. 
Sometimes  the  pigment  may  (*i>lleet  toward  the  j»erii)hcry,  leaving  an 
hyaline  space  in  the  miihllr.  Mannalierg^  asserts  that  three  hours  after 
the  administratis  in  fif  t>.5  of  tpiinini*  tlic  anueboid  forms  of  the  tertian 
patiisitr  show  a  markinl  diminution  in  their  activity*  In  several  houi*s 
more  the  number  Iuuj  greiitly  diminishLM:l,  while  many  of  those  present 


»  DtuUcL  mcd,  Woch.,  l«92/titU,  ti9a,  707,  729. 
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are  fragmented,  resulting  in  the  presence  of  several  separate  spherules 
in  the  red  corpuscle.  Full  grown  forms  show  a  cessation  of  the  move- 
iiieut^  of  the  pigment,  the  body  having  a  somewhat  refractive  homoge- 
iieoas  appearance.  Lkrge  hydropic  forms  with  active  pigment  may  also 
Ik*  seen.  These  two  latter  forms  may  occur  normally  during  the  par- 
oxysm, as  (iolgi  and  Mannaberg  also  assert ;  they  are  probably  degen- 
enitc  forms.  The  writer  has  also  observed  in  the  case  of  the  tertian 
psirasite  the  somewhat  greater  refractiveness  of  the  organism,  the  col- 
le<-tioii  of  the  pigment  into  clumps,  and  the  cessation  of  active  move- 
ments, as  well  as  the  presence  of  a  greater  number  of  fragmenting  forms 

RomanovsKy*  and  Mannaberg^  have  made  interesting  studies  with 
stained  specimens.  Both  observers  note  the  loss  of  affinity  for  coloring 
matters  in  the  chromatin  substance  of  the  nucleus.  They  also  note  that 
in  the  segmenting  forms,  after  quinine  has  been  given,  the  greater 
number  of  the  segments  show  no  nucleoli.  These  changes  in  the 
nucleus  they  believe  to  be  evidence  of  a  necrotic  process.  The  segments 
without  nucleas  Mannaberg  terms  "  still-bom."  Baccelli  ^  noted  that  in 
ser^tivo-autumnal  fever  afl^r  the  intravenous  injection  of  quinine  there 
was  an  increase  in  the  activity  of  the  small  amoeboid  forms,  which,  often 
inside  of  twenty-four  hours,  disappeared  without  showing  any  outward 
sipis  of  degeneration.  Marchiafava  and  Bignami,*  studying  the  sestivo- 
autumnal  fevers,  note  that  the  administration  of  quinine  is  followed  by 
an  increase  in  number  of  shrunken,  brassy  colored  corpuscles.  They 
J>elieve  that  the  included  parasites  are  incapable  of  further  develop- 
ment. 

Most  observers  who  have  been  able  to  test  the  action  of  quinine  upon 
the  mabirial  parasite  will  agree  with  Golgi  that  in  tertian  and  quartan 
fever  quinine  acts  most  markedly  on  the  free  young  segments,  less  upon 
the  more  advanced  forms  where  the  red  corpuscle  is  in  greater  part  de- 
stn»ye<l,  and  least  upon  the  young  cndoglobular  forms.  If  quinine  be 
given  several  hours  before  the  paroxysm,  it  will  not  prevent  segmenta- 
tion, but  it  will  destroy  the  new  group  of  parasites,  the  fresh  segments. 
.S^m<»ntation  takes  place,  toxic  substances  arc  produced  and  enter  into 
the  hhxxl  serum,  and  the  chill  follows,  l>eing  at  most  a  little  modified  or 
n-tanled.  The  further  development  of  the  n(»w  group  of  organisms  is, 
however,  prevente<l,  and  on  the  following  day  no  parasites  whatever 
may  Ik*  observe<l.  Marchiafava  and  Bignanii  ^  arrive  at  the  same  conclu- 
sion in  the  case  of  the  lestivo-autumnal  j)arasite.  Th(»y  state  ''  that  the 
maximum  and  most  rapid  action  of  the  remedy  is  exercised  on  that 
plia<«^  of  the  extraglobular  life  of  the  parasite  which  follows  the  coni- 
pletcnl  segmentation."  They  note,  as  does  (jolgi  in  the  case  of  the  ter- 
tian and  quartan  orgsinisms,  that  the  segmentation  cannot  be  j)revented 
if  ({ui nine  be  given  when  the  parasite  has  reached  the  preparatory  stages. 
••(Quinine,"  they  say,  ^^acts  on  the  anueha  of  malaria  during  those 
pha«^»s  of  its  life  in  which  it  absorbs  ixmrishment  and  develops  ;  when 
the  nutritive  activity  conies  to  an  end,  the  tniiisforniation  of  luemoglobin 
into  black  pigment  having  been  acconiplislied,  and  the  j)liase  of  repro- 
duction l)egins,  then  quinine  becomes  iuetticiicious  against  this  process." 

'  rent,  fir  Backt.,  1892,  xi.  Nos.  6  mid  7,  210  ;  and  *SV.  A'^  med.  Woch.,  1891,  Nor.  84 
and  35.  "^  hw.  rit.,  and  (hU.  fur  klin.  Med,  1891,  No.  27. 

»  Deutxk.  med.  Woeh.y  1892,  No.  32,  721.  *  Loc.  cit.  *  Lw.  cit. 
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To  \wst  com  hat  tho  further  devi-liipnu'ot  *>f  ii  grmip  of  malariiil  panii^ites 
tpiiiiine  ?^html(l  Ix'  in  .sijlutiim  in  tlic  blcKKl  at  tiu*  time  of  the  y^ettiii^  free 
of  the  fre.sh  purasitei^ — /'.  e,  during  and  several  honi-s  before  the  jKimx- 
ysin.  In  ordinary  tertian  or  qnartan  fevers,  M'itli  modemte  re^idar  daily 
dospH  of  quiTiine,  the  jiara.sites  will  ii^nnlly  whtjUy  disa|i]H"ar  fruni  the 
periphenii  eirealation  inside  of  thret^  days.  In  aistivft-untinnnal  fever 
tlie  time  may  be  a  little  Ionjt»:er.  AH  ^^inervers  aj^rec^  that  the  m^rvntic 
bodies  are  atfeeteil  slowly  if  at  all  by  (jninine  ;  they  remain  in  the  ldfM>d 
long  after  all  other  forms  of  tlie  parasite  have  disaj>peared. 

Eff'eeh  of  (^uinhir  npou  ihv  IJitman  Jitinri, — In  small  doses,  siieh  as 
are  ordinarily  reqninHl  tlierap<Mitieally,  <[uinine  eanses  no  siilijet^tive 
symptvjms.  In  sfunewhat  larger  doses,  liowever,  it  prodnees  at  times*  a 
ringing  in  the  ears,  roaring  or  sunietimes  tinkling  laiises,  and,  finally, 
more  or  less  dciifness.  Larger  d(jses  are  Ibtlowed  by  a  dininiing  ot'  the 
vision,  even  to  complete  blinchie^s.  Ringer  has  noted  that  this  may 
sometimes  begin  in  <*ne  vyL\  and,  indwd,  exist  f<ir  t^onsidemblr  time 
npon  one  side  alone.  The  pnpil  is  nsually  dilaterK  In  larger  doses  a 
severe  frontal  headaelie,  with  giddiness  and  staggering  gait,  debrintn, 
and  great  mnsenlar  wi-akness,  may  ibllow^  and,  finally,  in  still  hunger 
doses,  eonvnisions  and  death.  At  times  largt*  doses  of  qninine  are  fol- 
lowed by  certain  eiitant^ons  distin*banees.  Kinger  tleserilx's  an  intense 
general  erythema  similar  t<j  a  scarlet  fever  nish  and  ft>llc>\ved  als<»  by 
desipiamatiort.     Irti^-aria  also   at  times  oeeiirs. 

MftiUivr  In  trhirh  (^ithuttt'  Khftuff!  he  (iivvH, — Like  anolhcT  eomnujidy 
nsed  and  extremely  valuable  drng,  ^tigitalis,  (piinine,  whirli  is  onr  main 
8tay  in  malarial  pr(»eesses,  is  very  ire(piently  abused.  Laveran  well 
tiays :  "  In  a  general  way  it  may  be  8aid  that  in  malarial  districts  far  too 
mnoh  snlphate  of  ipnnine  is  given  to  patienth  w  ho  have  no  need  of  it^ 
while  a  sutlieient  ((uantity  is  not  givtii  to  patients  sutlrring  from 
imludism/'  The  very  tlegree  o*'  its  oilioai'v,  as  in  thr  euM'  of  niermry 
and  ioditle  ttf  potassium  in  syphilis,  is  probably  aet^ianitid^lc  Ibr  the  lax 
maimer  in  whieh  it  is  frequently  given«  When  one  or  two  doses  are 
followed  by  a  «*<*mplete  disapj^eaninee  of  symptoms,  the  immediate  relief 
is  so  great  tliat  the  patient  fails  to  recognize  t!it^  ini])ortanee  of  c*c*ntinned 
treatmmt,  and,  liy  ahandnning  the  regular  regime*,  lays  Ijijuself  open  to 
rcjieateil  rehqiscs. 

It  is  of  considerable  importance  to  determtnc  in  an  uidi\  iilnal  cas*^ 
how  and  in  wliat  form  ijuinine  sbcMihl  be  given.  The  folltnving  taldes, 
taken  from  Lavenin,  show  the  percentage  of  ijniuiiu*  which  the  dittercnl 
Halts  contain,  as  well  as  their  relutive  s()lnbility  : 


Salta  of   Qtdnitit:  rf<ff<jiijii'd  fivconlintj  to  the  Pei'ventage 

trhtrh    fhetf   voainhi, 

100  piirtK  of  tilt*  himv    murirtle  of  riiiiniiie   t'i>iauin 

*'  **  neutral     '*  .... 

*'  '*  UiHff  Irtclnle 

•'  **  '*      bydnvWoiiJsito 

*'  '  *'      Hilphiile  ... 

**  '  *■      Kiilj>lit>viiinte  '  - 

'*  '^  Tieulnil  Imiaie  *'  .    . 

•*  **  **      hydroliromiUe  *'  .    .    . 

**  *■  "      Knl|vlu>vini»ft'       '* 
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tSaJtii  of  Quinine  classified  according  to  their  Solubility  in  Water  {Regnauld 

and  Villejean), 

Water. 
1  |>art  of  the  neatral  hydroclilorate  of  qainine  is  soluble  in 0.96 


sulphovinate 
lactate 
basic     sulphovinate 
neutral  hydrobromate 

'*      sulphate 
basic     lactate 

**  hydrochlorate 
"  hydrobromate 
**      sulphate 


0.70 
.  2. 
.  3.30 
.  6.33 
.  9.00 
.  10.29 
.  21.40 
.  45.02 
581.00 


The  ordinary  method  of  administering  quinine  is  by  the  mouth  ;  the 
common  form  in  which  it  is  given  in  this  and  most  countries  is  as  the 
^nfuhaie.     The  sulphate  of  quinine  is  very  slightly  soluble  in  water,  but 
quite  readily  soluble  in  dilute  acids.     The  best  manner  to  administer 
this  form  of  quinine  is  in  water  containing  a  sufficient  quantity  of  dilute 
hydrochloric  or  sulphuric  acid  to  hold  the  salt  in  solution.*     The  ex- 
tremely bitter  taste  is  sometimes  an  objection  in  sensitive  patients  :  this, 
in  the  case  of  the  quinine  powder,  may  be  partly  obviated  by  mixing 
with  an  equal  quantity  of  powdered  ginger.     The  drug  may  also  be 
administered  in  the  form  of  pills  or  in  capsules.     Quinine  pills  are  con- 
venient, but  are  open  to  the  common  objection  that  in  many  instances 
the  commercial  pill  is  an  highly  insoluble  object.     Thus,  it  is  not  at  all 
infrequent   in   dispensary  practice   for  the   physician   to  be   consulted 
by  patients  with  simple  intermittent  fever  who  have  taken  quinine  pills  ^ 
vritnout  effect,  while  the  solution  or  the  powder  has  an  immediate  result. 
For  more  rapid  action  the  quinine  may  be  administered  hypodermically 
or,  according  to  the  method  of  Baccelli,  intravenously.     For  these  pur- 
p(je?es  more  soluble  salts  than  the  sulphate  must  be  used.     Thus,  for 
sulK'Utaneous  use  the  neutral  hydrochlorate  of  (juinine  is  an   excellent 
salt.     De  Beurinann  and  Villejean  ^  use  the  following  formula  : 

1^.  Bihvdrochlorate  of  quinine,  5. 

Distilled  water,  q.s.  ad  10. 

1  <•.**.  (TTlxv)  of  this  solution  contains  0.5  (gr.  vijss)  quinine. 

If  the  hydrochlorate  of  quinine  is  not  to  be  obtained,  one  may  make 
i\M*  of  the  ordinary  sulphate,  as  follows : 

I^.  Sulphate  of  quinine,  1. 

Tartaric  acid,  O.o 

Distilled  water,  10. 

The  officinal  bisnlphaie  of  quinine  is  soluble  in  about  9  or  10  parts 
of  water,  and  may  be  used  hypodermically  if  a  more  soluble  salt  cannot 
l)e  obtaine<l. 

*  The  dni^iHt  customarily  adds  alxnit  1  drop  of  the  dilute  acid  to  1  grain  (0.65)  of  tlie 
wit. 

'  My  rollea^ie,  Dr.  L.  F.  Barker,  has  actually  observed  tlie  discharge  of  well  preserved 
qainine  pills  from  fa»cal  fistulae  in  three  instances. 

'  (Quoted  from  Laveran,  Du  Paiudimne^  ftc. 
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Baccelli*  uses,  as  an  intravenous  injection,  the  following  mixture, 
which  he  has  found  to  act  with  the  greatest  rapidity  and  the  most 
marked  effect : 

^.  Quininse  hvdrochloratis,  1.0 

Sodii  chloridi,  0.075 

Aquae  destillatae,  10.0 

The  solution  is  perfectly  clear  and  should  be  injected  lukewarm.  The 
procedure  is  described  by  Baccelli  as  follows  :  "  After  the  veins  of  the 
forearm  have  been  made  turgescent  by  means  of  a  circular  toumiouet 
above  the  elbow,  we  introduce  a  Pravaz  needle  in  a  direction  from  below 
upward  into  the  lumen  of  the  vein.  We  select  a  small  one  in  order  to 
avoid  hemorrhage  afterward.  Generally,  we  are  accustomed  to  select 
one  situated  upon  the  flexor  side  of  the  forearm.  The  syringe  holds  6 
C.C.,  and  is  filled  according  to  the  dose  which  is  to  be  given,  and  con- 
nected with  the  needle  before  its  introduction."  The  most  rigid  anti- 
sepsis must  be  oKserved.  The  stab  wound  is  closed  with  collodion  after 
the  needle  has  been  withdrawn. 

The  bimuriaie  of  quinine  and  urea,  which  contains  nearly  80  per  cent, 
of  quinine  and  is  soluble  in  less  than  its  own  bulk  of  water,  is  another 
convenient  form  in  which  to  administer  the  drug. 

The  hyjKxlermic  use  of  quinine  is  attended  by  considerable  \yain  and 
real  danger  of  a  subsequent  abscess  or  necrosis.  If  the  solution  and  the 
instruments  be  carefully  sterilized,  there  is  little  danger  of  abscess^  but 
at  times  a  considerable  area  of  necrosis  may  result.  It  is  always  import- 
ant to  introduce  the  needle  well  into  the  subcutaneous  tissue  ;  it  this 
be  neglected  and  the  solution  be  introduced  into  the  deeper  part  of  the 
cutis,  necrosis  usually  follows.  Quinine  may  be  given  by  rectum  ;  this 
is,  however,  a  last  resort,  and  is  praotieally  never  necessary  excepting,  at 
times,  in  children. 

The  Tune  at  whieh  Quinine  ahouid  be  Given. — If  one  but  remember 
the  studies  of  Laveran,  Golgi,  Maiinaberg,  and  others  concerning  the 
effect  of  quinine  upon  the  parasite,  and  then  consider  the  close  rela- 
tion between  the  development  of  th(»  pant'^ite  and  the  symptoms  of  the 
malarial  infection,  one  may  readily  perceive  the  time  at  which,  theo- 
retically, the  drug  should  be  best  administered.  Inasmuch  as  it  has  been 
shown  that  (juinine  acts  most  efleetiially  upon  the  young  extracoqnis- 
eular  parasite,  it  would  seem  fair  to  conclude  that  the  pericKl  just  before 
or  during  the  paroxysm  should  be  that  at  which  (juinine  might  be  ad- 
ministered with  most  effect,  and,  as  has  been  clearly  shown,  this  is  the 
ease.  A  dose  of  quinine  shortly  before  a  paroxysm  in  the  regularly 
intermittent  fevers  will  not  affc<'t  that  paroxysm,  but  will  prevent  a 
recurrence  of  the  succeeding  one  dependent  uj)on  that  group  of  organ- 
isms. Thus,  a  single  moderate  <l(»se  of  (|uinine  given  just  before  or 
during  a  j)aroxysm  in  single  tertian  or  (|uartan  infection  will  cause 
generally  a  total  disappearance  of  the  symptoms,  while  in  the  case  of 
a  double  tertian  infection  it  may  often  he  seen  to  change  the  type  of  the 
fever  from  quotidian  to  tertian  Thus,  in  such  an  instiuicc  the  par- 
oxysm expected  upon  the  iollownig  <lay  will  o(!cur,  but  that  expected 

*  StntlicH  ubrr  Md/aria,  PhtIiii,  l^i^o. 
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in  forty-eight  hours  will  not  appear,  the  greater  part  of  the  group  of 
parasites  having  been  destroyed.  The  same  has  been  shown  to  be  true 
in  a^tivo-autumnal  fever,  though  the  parasites  are  much  more  resistant 
to  the  action  of  quinine  than  those  of  the  regularly  intermittent  fevers. 

Administraiioni  of  Quinine  in  the  Regularly  Intermittent  Fevers, — Here 
it  is  generally  best  to  place  the  patient  upon  regular  continued  treatment 
\i-ith  quinine.  If  it  be  possible  to  keep  the  patient  in  bed,  very  small 
dories  will  often  be  suiBcient.  Thus,  0.065  (gr.  j)  three  times  a  day  will, 
in  many  instances,  be  followed  by  a  disappearance  of  the  symptoms.  In 
practice  we  may  give,  according  to  the  severity  of  the  case,  from  0.13  to 
0.325  (gr.  ij-gr.  v)  three  times  a  day.  If  in  tertian  fever  the  patient  be 
s€^n  on  the  day  between  the  paroxysms,  0.325  (gr.  v),  three  times  a  day 
will  generally,  if  the  patient  be  confined  to  bed,  prevent  even  any  suc- 
ceeding paroxysm.  One  may  predict,  almost  with  certainty,  the  entire 
disappearance  of  the  fever  after  this.  If  the  patient  be  seen  first  just 
before  an  expected  jiaroxysm  or  during  the  attack,  it  may  be  well  to 
give  a  single  large  dose,  0.325-0.65  (gr.  v-gr.  x),  and  follow  this  by 
smaller  doses,  0.13  (gr.  ij),  three  times  a  day.  If  the  paroxysms  have 
been  severe,  it  is  sometimes  wise  to  give  large  doses  of  tne  drug  (0.325- 
0.65  (gr.  v-gr.  x) )  during  the  first  days  of  treatment  at  the  hour  when 
without  treatment  the  paroxysm  might  have  been  expected.  The  para- 
sites in  tertian  and  quartan  infections  disappear  from  the  blood  generally 
within  three  days,  but  treatment  with  small  doses,  0.4  (gr.  vj),  in  twenty- 
four  hours  shoulcl  be  continued  for  at  least  three  weeks. 

^-Efitivo-autumHal  Fevers. — In  the  treatment  of  sestivo-autumnal  fever 
larjfer  quantities  of  quinine  must,  as  a  rule,  be  given.  In  ordinary  cases 
where  no  pernicious  symptoms  have  develo})ed  one  may  start  treat- 
ment with  0.325  (gr.  v)  ever>'  four  hours.  In  most  cases  under  such 
treatment  fever  will  entirely  disappear  inside  of  three  days.  If  symp- 
t4>ms  of  cinchonism  develop,  the  dose  may  be  reduced.  If  the  patient 
come  under  observation  during  a  paroxysm,  or  if  the  history  be  obtaim^d 
of  a  s€»vere  paroxysm  having  recently  occurred,  it  may  be  well  to  begin 
with  larger  single  doses.  Thus,  during  or  just  before  a  paroxysm  0.65 
(gr.  x)  may  l)e  mlministered,  followed  by  0.325  (gr.  v)  every  four  hours. 
If  severe  nervous  manifestations  accompany  the  paroxysm  and  the  de- 
velopment of  |)ernicious  symptoms  be  feared,  it  may  be  well  to  adminis- 
ter tlie  quinine  hy[XKlermically  or  intravenously.  It  is  rarely  necessary 
t4»  give  dosi»s  larger  than  l.()  (gr.  xv).  It  may  nirely  b(*  necessary  to 
give  s(*venil  doses  of  this  size  at  intervals  of  sevenil  hours  during  a  long- 
continutKl  paroxysm  ;  usually  two  or  tliree  (los(»s  at  intervals  oi'  four 
hours  are  sufficient,  while  afterward  it  will  be  possible  to  give  smaller 
quantities  (0.325)  every  four  hours.  Such  <loses  will  usually  prevent 
the  r(»<'urren(*e  of  a  paroxysm  due  to  this  group  of  j)arasites.  It  is, 
however,  |K)ssible  that  a  second  large  grouj)  of  j)arasites,  which  all 
treatment  has  failed  to  influence,  may  on  the  following  day  produce  a 
fatiil  jKiroxysm.  The  same  course  should  be  j)ursu(»d  <luring  the  sucv 
ce<Hling  jvaroxysm.  It  has  long  been  a  well  recognized  fact  in  malari- 
ous <listriets  that  if  the  patient  survive  the  second  paroxysm  after  the 
beginning  of  treatment,  ultimate  nvovcry  is  usually  assured.  In  true 
peruiriou^  paroxysms  the  experience  of  Raccelli  would  seem  to  show 
tliat  intravenous  injections   of  ((uinine  are   by  far  the  most  etlicacious. 
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Mahtnai  llH'miifffohtuni'tfK — The  siiiie  genenil  rules  whicli  iipph 
to  tlie  trintnieiit  of  t!ie  other  (>eriiieioiis  fevers  hold  gtjod  in  the  ciise 
iif  iiudarial  hieiiM>^l<il>imirin.  If  sluiul*!,  however,  In*  noted  that  eer^^ 
tjiiii  ohscrvers  In-liev*'  that  l!ir|»:e  doses  of  (punine  exert  a  tlistinctlj^l 
iIljuriou^  iiitiiU'iiee  upon  tlie  hltjod,  jig^raviitiii^  oi'ten  tlie  destruetion 
of  tht!  reil  eiirpiiseles.  Thus,  IMelut '  ill  a  ret'ent  article  goes  so  lar  as 
t<j  advise  an  expeetaiit  treahncMjt  in  these  eases,  asserting  that  recover)* 
is  mori'  likely  to  re?^nlt  under  earefnl  nursing  and  general  treatment 
than  under  th<'  arhidnistnuion  id'  ipuuine.  This  view  is  not  hehl  l>y 
tlie  majority  of  observers. 

('  I N  * '  H  ( J  M  s  M .— i  oftfnrind  k'(  i  f  to  i  t^  i  o  (/  ti  hi  hi  e, — ^Th  ere  is  a  grea  t  d  i  f- 
fereuei'  in  the  suseeptiliility  of  different  individuals  to  <]uinine.  Rela- 
tively small  iloses  prodnee  einelionism  in  some  individuals,  whih^  others 
are  extremely  tuleniut  of  the  drng.  In  the  majority  td'  iustanees,  hr*w- 
ever,  in  wliieli  etimplaiiit  is  made  it  is  hased  n|*oii  the  iaet  that  the  drug 
has  Ifetu  admiuisteivtl  in  iujndieiously  large  iloses,  Tlie  MrittT  has 
never  olfservi*d  iml  oni'  ease  in  whieh  it  was  impc>ssil>Ie  to  administer 
([uiniiH*  in  sutlieient  chases  to  e(mdjat  ordinaiy  malarial  manifestations 
without  serious  symptoms.  In  this  instance,  oceurring  in  a  eolleague, 
the  symptoms  pHMltUH-d  hy  quinine  or  other  einehona  derivatives  are 
interesting  enough  to  nn  ution  here.  After  taking  tM'l(gr.  ij)  of  the  sul- 
phate oi'tpunine,  in  haH'an  h(*ur  the  jiatient  hacl  a  feeling  of  oppression 
in  the  epigastrium,  ii*llowed  hy  nausea,  voiruting,  and  then  soon  hy  **a 
hot  )iri<'kling  sensation  over  tlie  entire  skin/*'  On  one  oei^iision,  wit  lion  t 
extreme  itehiiig,  there  was  an  intense  scarlatinoid  erythema,  histing  for 

hf>urs  and  tollowed   Ijv  desijnamation  ;  c*n  anotln^r  -asion,  after  n.U>*i 

{g]\  iij)  r>i*  salieylate  of  einehonidia,  a  most  intense  general  urtiearia. 
Cases  (d*  this  nature  are  extremely  rare,  and  there  are  ivw  in- 
stances prohahly  in  which  iudividmd  suseeptiliility  is  any  true  eontra- 
indicatiou  to  the  administration  of  quinine  iu  malarial  fever.  Tht^ 
prejudice  against  the  drng  is  very  strong  in  the  mind  of  some  in- 
dividuals, ami  it  is  not  infrequently  wise  for  the  physician  to  intrcK 
ihii'c  quiiiitie  in  a  iorin   nuiamiliar  to  the  patient, 

OTiiKn  (TxrHtJNA  Dkkivativks. — Various  otiicr  eineliona  deriva- 
tives have  Iktu  use<l  a^  snhstitutes  for  quinine  in  the  treatment  id' 
malaria!  fever.  Thus,  chivJtfmhu  ciitfiifmHihi^  (jnmklht,  and  tpihioidm 
\vA\v  been  recommended.  The  efficacy  of  these  drugs  is,  however,  so 
far  l»elf»w  that  of  the  various  salts  of  (]niniue  that  their  employment  is 
inadvisalile. 

Ml-yrnvi.KNE  Bl-rE, — Next  to  quinine,  the  mf»st  valuahle  remedy 
iu  malarial  fcver  is,  prol»ahly,  nHthyh'in*  blue.  This  snbstance  was  first 
employt^l  in  1-S1*I  by  (lutniaun  and  Khrlicli,-  who  were  led  to  its  use  by 
the  oljservatioii  of  iVIli  and  finaniieri  that  the  malarial  ]iaraj?ites  were 
staine«l  while  yet  living  by  this  snhsta!ict\  They  fnnml  that  in  small 
d*»ses  qnite  a  mark<'d  {"tfect  was  ohtained  iu  several  eases  of  intermittent 
fever.  Since  this  time  the  drug  has  been  used  ljy  a  iiumher  tjf  ilitlcrent 
observers,  nicest  n(  whom  agree  in  tlie  conelusion  that  methylene  blue 
»  Loc  eiV,  »  ^eWiiMW  Him  Wtxk,  189L 
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pocrses^es  a  well  marked  antimalarial  action^  the  parasites  often  disap- 
pearing from  the  blood  and  the  patient  recovering  after  its  administra- 
tion.  As  an  antimalarial  agent  it  is,  however,  as  the  observations  of  the 
author*  have  shown,  far  below  quinine  in  efficiency,  while  the  parasite 
acquirer*,  apparently,  a  certain  tolerance  to  the  drug  after  its  continued 
use.  Id  certain  mild  cases  of  the  regularly  intermittent  fevers  it  may  be 
given  in  doses  of  0.13  every  four  hours  in  capsule,  with  possibly  a  cura- 
tive effect.     Larger  doses  have  been  given  without  ill  effect— doses  as 
high  as  3.0  (gr.  xlv)  in  twenty-four  hours.    The  only  unpleasant  symptom 
following  its  use  is,  apparently,  strangurj^,  which  may  be  prevented  by 
the  administration  of  small  quantities  of  powdered  nutmeg  at  the  same 
time.  After  ingestion  of  methylene  blue  the  urine  has  a  deep  blue  color ; 
the  fseoes  become  blue  on  exposure  to  the  air.    While  in  certain  instances 
methylene  blue  may  have  a  curative  effect,  it  is  so  far  inferior  to  quinine 
that  its  value  is  certainly  extremely  limited. 

Phexocx)LL. — Within  the  last  few  years  several  Italian  observers 
have  reported  moderate  successes  from  the  treatment  of  malarial  fever 
with  the  hydrochlorate  or  acetate  of  phenocoll,  a  derivative  of  phenace- 
tin.  It  niay  be  given  in  doses  of  1 .0  (gr.  xv).  It  has  been  prescribed 
in  the  treatment  of  malaria  in  children. 

Other  Remedies. — ^A  large  number  of  other  drugs  have  been  at 
one  time  and  another  employed  in  the  treatment  of  paludism.  Thus 
iodine,  strychnine,  sulphur,  arsenic,  alum,  preparations  of  eucalyptus 
ami  helianthas  have  been  recommended.  With  the  exception  of  arsenic, 
which,  a8  will  be  said,  is  often  of  use  in  anaemia  and  chronic  cachexia, 
the  value  of  these  substances  is  slight. 

FiRTHER  Treatment. — Besides  the  treatment  with  the  specific 
drug,  eertain  accessory  and  symptomatic  measures  are  often  important. 
The  value  of  purgation  has  long  been  insisted  upon,  and  the  old  custom 
<>i*  Ijeginuing  the  treatment  of  malarial  fever  by  administering  a  mercu- 
rial pur^  is  probably  in  some  instances  of  value.  In  cases  where  there 
are  grave  intestinal  symptoms  it  should  be  avoided.  Profuse  vomiting 
or  pnrginf/  during  a  paroxysm  should  be  controlled,  jis  far  as  possible, 
hy  morphia  administercKl  hyjxxlermically.  Excitement  and  active  de- 
lirinm  during  the  fever  may  also  at  times  require  the  use  of  morphia. 
In  the  (nUapse  in  j)ernicious  fevers  most  active  stimulation  must  at 
tiroes  be  resorted  to  ;  alcohol,  strychnia,  and  ether  may  be  freely  admin- 
i?*tered  hypodermiciilly.  In  the  algid  forms  external  heat  should  be 
^PP'h'<1,  as  well  as  enemata  of  warm  water.  In  continued  high  fever, 
iwrtieularly  if  there  be  delirium,  cold  sponging  or  the  actual  cold  bath 
may  be  of' value. 

Inuring  convalescence  the  most  serious  symptom  with  which  we 
have  to  deal  is  the  ancemia.  In  these  cases  iron  and  arsenic  are  our 
mainstays.  In  most  instances  iron  alone,  either  in  the  form  of  Bland's 
mils  or  as  the  tincture  of  the  chloride,  in  full  doses,  will  he  followed 
hy  giMxl  results.  In  severe  cases  arsenic  may  be  resorted  to  ;  it  is 
■^^t given  in  Fowler's  solution  (licjnor  potassii  arsenitis).  It  is  well  to 
wgin  with  small  doses  (gtt.  iii,  f,  i.  (L),imd  to  increase  the  dose  steadily, 
^n**  drop  every  other  day,  until  the  physiological  eifect  is  observable — 
^hght  suffusion  and  injection  of  the  coiijunetivie,  gastro-intestinal  symp- 

^JohmHopkitut  llwp.  BuUetin,  1892,  No.  22,  49. 
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Umis,  Tlw  tlosi'  slimiM  then,  afu^r  a  tvw  dav!^'  puiii^e,  be  ii'duriHl  and 
maintaiiuni  at  the  htghe>it  jxtssihle  limit.  Some  very  gmve  aiiiemise' 
which  closely  sinmlate  true  |H'rnicinus  amemia  ami  react  hut  little  to 
iron  loay  show  marked  impruvemeiit  at\er  vjgorou><  treatment  with 
arsenic*  It  sIihmIc!  he  bi>ni(*  iti  mintl  that  in  rare  ejises  arsenietil 
neuritis  may  ti>llow.  In  stjme  instances  it  is  well  to  eoiitinue  the  n^e 
of  strychnia   in  some  form  as  a  hitter  tonic  during  convalescence, 

TuEATMENT  OF  CuiioNic  MALARIAL  CACHEXIA. — The  treiitment 
of  chronic  cachexia  is  often  a  very  ditfieiilt  matter,  .\ctivc  treatment  by 
([oininc*  will  niidily  n^movt*  t!u*  punisite  from  the  circnhition  and  jutt  an 
rnd  tn  aciiti*  symptoms,  bnt  the  extreme  debility  and  the  itjrave  amemia 
are  often  very  ohstinatr.  Uu'in|^  to  t!u*  ^reat  sns<"cptii)ility  of  snch 
patients  tc»  fresh  irj  feet  ions  or  Ut  a  n^nppeuranee  of  an  old  infection 
after  tlie  cessitliou  of  treatment  by  quinine,  it  is  sometimes  almt»st  neces- 
8arj'  to  rem<ive  the  sntterer  to  a  non-malarions  district.  Tlie  amemia, 
whicli  is  n??u;dly  tlu*  gravest  symptom »  slioulit  be  treated  according  to 
the  suggest  ions  given  al>ove*  It  is  in  tliese  crises  tli:it  persistent  and 
vi^f*rous  treatnu nt  by  arsenic  is  especially  valuable,  The  [Kitieiit  slmuld 
l>e  ke|)t  frcun  all  undue  exertion  ;  if  the  amemia  be  very  gravf.  rest  in 
bed  is  innKU'tant.  The  diet  should  be  most  nourishing,  and  the  patient 
shouhl  1m'  allowed  to  sit  in  the  sun  and  fresh  air  in  the  middle  *4*  the 
day  if  the  el i unite  1h^  not  too  hot.  Bitter  tonics  are  often  vabiable,  \mT' 
ticniarly  iiitryelmia.  Most  eases  of  this  nnture  will  ret*over,  even  in  a 
malarious  district,  if  treatment  be  properly  carried  out.  The  majority 
of  cases  of  malarial  cachexia  uwe  their  «)rigin  to  tlie  carelessness  of  the 
patient,  who  does  not  carry  out  proper  tn/atment  with  ijuinine  and  fails 
in  observe  the  ordinary  [>ro|>hylartie  measures, 

1^  U( )  I  *  II Y  LA  X  LS .  - —  ( i  1 1  a '  ra  I  p  u  1 )  1  i  I  ■  ]  i  r  i  >  p  h  y  lac  t  i  e  m  ea  s  n  r  r  s ,  si  ich  as 
pro}>er  tlraimij^e,  cnltivati<m  of  the  soil,  and  s(»  forth,  canmtt  he  t*on- 
sidered  here.  The  individual,  however,  may  adupl  curtain  mea^sures 
which  may  protect  him  in  the  most  malarious  districts.  If  it  be  neees*- 
eary  to  visit,  temporarily,  notoriously  malarious  distriot8,  let  him,  s*>  far 
as  possible,  eh(K^se  the  season  at  which  the  fevers  aiv  least  |rrevalent. 
The  dwelling  should  be  sought  upon  gronn<l  as  high  and  dry  as  jnissiblr. 
Ex}}nsun'  at  night  in  damp  or  nuirsh)  districts  shuuld  lie  avrnded  ;  the 
sleeping  apartment  sboul<l  hi-  an  upiuj'  sti^rv  of  tlu^  house.  Despite  tlu^ 
experimental  evidence  against  the  idra  that  inlrction  f»eeui*s  through 
the  gfislro-intestinal  tract,  it  is  prudent  to  Iniil  all  driidting  water  com- 
ing from  malariiMis  <listrictfi.  Medicinally^  tpiiniiu'  in  small  dieses  will 
often  ju'cvent  infection,  If  ilu'  district  he  {^\t^im>Iy  malarious,  the 
various  sinijile  winrs  contaim'ng  f/inchomi  are  insuibcient  protection^ 
and  it  is  prudent  to  take  several  grains  of  ipiinine  daily.  Mmiti^  has 
recently  rejMU'ted  giMnl  results  fi"om  the  administration  of  the  sulphate 
of  quinine  in  doses:  of  0.40  (gr.  vj)  every  other  day.  Sezary  ^  believed 
that  a  smaller  quantity,  0J5  (a  little  over  gr,  ij),  daily  was  sufficient  to 
protect  the  imlividual  under  most  circumstances. 

1  Loe,  cU.  '  Meihcuii-  nuniernr,  1892. 


DENGUE. 

By  HAMILTON  A.  WEST,  M.  D. 


DEPiNmox. — Dengue,  Break-bone  Fever,  Knockel  Koorts,  Rheu- 
matic Scarlatina,  Eruptive  Rheumatic  Fever,  are  the  principal  names 
applied  to  an  acute,  benignant,  specific  fever  of  short  duration,  preva- 
lent usually  in  extensive  epidemics  in  tropical  and  subtropical  regions. 
It  consists  of  two  paroxysms  of  fever  separated  by  an  interval  either 
of  complete  apyrexia  or  a  decided  remission  of  temperature,  and  attended 
by  severe  muscular  and  articular  pains,  and,  in  a  considerable  proportion 
of  ca.**es,  also  by  an  eruption  of  variable  character. 

History. — Dengue  first  attracted  attention  by  the  extensive  preva- 
lence of  an  epidemic  in  the  West  India  Islands  in  1827  ;  previously,  in 
1779,  an  account  of  its  occurrence  in  Java  was  given  by  David  Brylon, 
and  in  the  subsequent  year  Benjamin  Rush  described  an  epidemic  preva- 
lent in  Philadelphia.  The  West  India  epidemic  began  in  September, 
1827,  in  the  island  of  Saint  Thomas,  rapidly  extending  southward  over 
the  Caribbean  Islands  to  Colombia,  and  northward  to  various  cities  in 
the  United  States,  notably  Pensacola,  Charleston,  Mobile,  New  Orleans, 
and  Savannah,  a  few  cases  occurring  as  far  north  as  Boston,  Philadel- 
phia, and  New  York.  The  next  extensive  epidemic  took  place  from 
1848-50  in  various  large  cities  in  South  Carolina,  Georgia,  Alabama, 
Louisiana,  and  Texas.  Reliable  observers  state  that  as  many  as  eight- 
tonths  of  the  population  of  such  cities  as  Augusta  and  Charleston  would 
have  the  disease  during  a  period  of  six  weeks,  showing  such  rapid  and  gen- 
eral dispersion  as  hardly  to  be  equalled  in  this  regtird  by  any  other  malady. 

After  about  two  decades  dengue  appeared  in  Arabia  in  1871,  extend- 
ing southward  by  the  routes  of  travel  to  Zanzibar  and  other  towns  on 
the  East  African  coast ;  thence  to  Java,  reaching  and  spreading  over 
India  in  1872,  invading  several  English  stations  in  China  and  Burmali, 
and  extending  to  the  Gulf  States  in  1873.  This  epidemic  was  not  only 
widespread,  but  intense,  in  some  places  hardly  a  person  esc^iping.  In 
iladras  it  is  said  that  every  house  was  invaded.  In  1880  another  epi- 
demic occurred,  beginning  in  Cairo  and  spreading  over  the  whole  of 
%}'pt,  and  extending  afterward  to  many  towns  in  North  and  South 
Carolina,  Georgia,  Florida,  Mississippi,  Louisiana,  and  Texas. 

In  1883  an  epidemic  of  dengue  aj)peared  in  Syria,  first  observed  at 
La^kia  on  the  northern  coast.  It  spread  by  importation,  hut  never 
f^ched  beyond  two  thousand  feet  above  the  level  of  the  sea,  the  high 
™  dry  mountain  air  seeming  to  be  unfavorable  to  its  propagation. 
lt«  prevalence  in  Beyrout  was  almost  universal.  This  epidemic  pre- 
vailed in  Egypt  also,  and  was  marked  by  the  same  characteristics  of 
P^demicity.    In  1885  there  was  a  severe  epidemic  in  the  State  of  Texa^i, 
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vifiitiiig  many  of  the  larger  towns,  not  amfioeil  to  those  upon  the  Gulf 
Coii>^t,  as  (lalveston  aiul  Houston,  but  extt^niliiig  far  into  thi'  interior,  to 
*S4in  Antoniu,  Austin,  I>al!iis,  as  well  a>  ti>  many  smaller  plaee-i^  reaeh- 
iiig  an  uhitiide  <if  nine  htuidred  feet  above  the  sea  level,  anil  attarking 
a  large  projiurtiim  f*f  tlie  j>o|>uIation  iu  the  infeeted  bxulities.  St  far, 
with  exrrptiou  of  the  is<nithern  pn»viuees  of  Spain,  Eurct])e  has  eseajK*d. 
Dengue  <ieeasionaily  oet:urs  spuradieally  in  tlu'  [ilaees  m*>st  sul)jeet  to  it, 
as  in  India,  Nortliern  Egypt,  and  various  loealities  iu  the  Gulf  States.  In 
(ialvestou  sponidie  eases  or  mild  epidemies  are  not  iufrcipient, 

K'noLotrV. —  (yimnfi. — ^It  will  be  iihsrrv^-il  from  thi'  uliove  imperfect 
historical  sketeh  tluit  tlu^  disease  i.-  rvstrietetl  tu  (juite  4letiiute  territorial 
limits,  its  latitudinal  range  ext(»udiug  from  iduMit  fVI"^  N.  to  22^  S.,  and, 
though  iu  nire  iustanees  it  may  have  oeeurretl  as  far  north  as  Bo&ton, 
New  Y(H*k,  and  Philadel^jhia,  sut*h  events  are  ex<:eptional. 

fSiftmni. — The  iutluruee  of  htat  as  a  predisj nosing  faetor  is  shown  not 
only  by  the  aliov*-  facts,  Imt  by  the  oeenrrenri'  of  the  disease  iu  e*ilder 
climates  during  the  summer  arnl  autumn  seast^ns,  and  its  |>rompt  disap- 
pearjMice  ufKjn  the  advent  of  winter.  In  strietly  tropical  elimates^  as  in 
the  West  India  Islands,  it  may  |jrevail  every  month  during  the  yc»ar, 
and  does  not  seem  to  be  atfeete<l  by  weaither  changes.  In  semi-tn»pical 
regions  its  extension  into  the  winter  months  is  apparently  favoreil  by  an 
nrnisual  proli^ngiilion  of  suumier  heat.  In  I>crcndHM%  1H*>4,  spomdic 
eases  ocenrre<l  in  Galveston^  as  the  mouth  was  luuisually  warm,  reaching 
within  two  degrees  of  the  Idghest  mean  tem}>craturc  for  twenty  years. 
The  question  arises  as  to  what  influeuce  high  temperatures  nuiy  liave  in 
the  develojtniimt  of  dengue.  That  no  extraordinary  range  of  tenipem- 
tnre  occurred  dining  the  years  of  most  extensive  ephlemics  in  Ti'xas  is 
shrvwn  by  the  following:  In  August,  1H7»],  the  average  teni|H'rature  for 
the  month  was  normal  ;  S(^|>tend)er,  1"^  above;  Oct(*bcr,  2°  below;  Xo- 
vember,  2*^  below;  Dcrcndierj  1°  behjw.  In  ISSo,  August,  1^  a1>ove ; 
September,  !'-  Iielow  ;  OetobcFj  2J^'  below;  November,  1°  above;  De- 
cend>er,  normal. 

A  humid  atmosphere  apfjean^  generally  to  be  favorable  to  the  propa- 
gation r>f  di^ngur  fever,  as  will  lie  ufited  by  this  (naidition  prevailing  in 
th<'  localities  where  it  has  t»cciirred  with  the  greatest  fref[Uen(*y.  Such 
l(M  al  iniluences  are,  however,  not  essential,  as  has  been  repeatedly  sliown 
h\  the  oecurn-nce  of  epidemics  at  altitudes  of  from  six  linndrcd  to  nine 
luuidred  ii'tit  above  the  sea  level  and  in  climates  onlinarily  thy  and 
saIuliriou>, 

Jitjfui'iwe  of  l\'af*t\  Nr.r,  aaff  Sortai  f  'ittufltion.—Thv  susceptibility  to 
this  disease  appears  to  be  almost  nni  versa  L  Do  ring  the  tiuu*  <^f  its 
epidemic  prevalence  it  attacks  with  peculiar  impartiality  all  ag<*s  and  all 
cWses  of  the  |)opnlation.  There  is  hardly  any  infectiou,  if  we  except 
epidemic  intlneuza,  which  is  so  indistTiniinate,  so  geueml,  and  so  rapid 
iJi  its  march  and  progress. 

SiH'rifir  (}ttti<f\s, — Altlnnigh  the  clinical  history  of  dengue,  and  its 
appan'Ut  spread  by  air  currents,  individual  contaet,  and  fcmiites*, 
jitiint  to  a  specific  pathogenic  mieroHjrganism  as  its  essential  cause, 
110  etfort,  so  far  as  the  writer  knows,  was  made  looking  to  the  dis- 
covery of  such  causative  agent  until  1885.  At  this  time,  tluring  the 
prevalence  of  an  epidemic  in  Austin,  Texas,  Dr.  J,  W.  McLanghiiu 
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made  a  series  of  observations  by  which  he  was  finally  convinced  that  he 
had  Isolated  the  micrococcus  of  dengue.  The  results  of  these  investiga- 
tions were  reported  to  the  American  Medical  Association  at  its  meeting 
in  1886,  were  afterward  briefly  referred  to  at  the  International  Medical 
Congress  in  1887,  and  photographs  of  pure  cultures  were  exhibited  at 
the  Pan-American  Medical  Congress  in  1893.  Dr.  McLaughlin  states  : 
*'l.  That  he  examined  microscopically  the  blood  of  twenty  persons 
suffering  from  dengue  in  its  various  stages,  fciking  it  directly  from  the 
veins,  and  found  in  all  a  peculiar  staphylococcus.  2.  Using  necessary 
precautions  to  exclude  alien  germs  and  obtain  chemical  cleanliness,  he 
introduced  upon  the  point  of  a  sterilized  platinum  wire  a  small  fraction 
of  a  drop  of  dengue  blood  into  test-tubes  containing  sterilized  culture 
jelly,  and  grew  upon  it  the  same  micro-organisms  which  the  bloo<l  con- 
tained. 3.  Using  requisite  precautions  against  the  introduction  of  any 
foreign  element,  he  aspirated  into  a  series  of  Liebig's  j)otash  bulbs  the 
Wood  directly  from  the  arm  of  a  dengue  patient.  The  bulbs  were  then 
hermetically  sealed,  and  those  micro-organisms  which  the  blood  con- 
tained allowed  to  grow  upon  the  contents  of  the  bulbs  as  a  nutritive 
medium.  The  temperature  was  constantly  maintained  at  100°  F.  At 
the  expiration  of  six  months  the  contents  of  the  first  bulb  was  examined 
under  high  power,  with  the  result  of  finding  the  same  micro-organism  as 
wa!<  present  in  the  blood  drawn  directly  from  the  arm  of  the  fever 

Stient  and  that  had  been  grown  pure  on  the  culture  media."  Dr. 
cUughlin  thas  summarizes  the  results  obtained  from  the  preceding 
methods  of  examination  :  "  I  found  a  species  of  micrococcus,  of  un- 
usually small  size,  in  the  blood  of  all  persons  having  dengue  whom  I 
examined,  which  has  unique  biological  characteristics  that  distinguish 
this  from  all  other  species  of  pathogenic  micrococci,  and  make  it  highly 

Erobable,  at  least,  that  this  microbe  is  causative  of  dengue.  The  unique 
i<»%ieal  habit  of  this  micro-organism  is  displayed  by  it  in  the  group 
forms  tliat  occur  when  it  is  grown  in  artificial  culture  media.  These 
areas  follows  :  When  a  culture  preparation  of  this  micrococcus  is  suit- 
ably staine<l  and  examined  with  a  high  power  (say  a  ^vrth  homogeneous 
immersion  lens),  the  picture  that  is  presented  to  the  eye  will  be  made  up 
•»f  (1)  circular  groupings  of  cocci  around  a  larger  coccus  (arthrospore) 
that  Ls  located  in  the  centre  of  the  group  ;  (2)  surrounding  and  imbed- 
ding the  coi'ci  will  be  seen  a  gelatinous  substance — niicroprotcin — of 
definite  form  and  shape ;  (3)  these  scjuares  of  niicroprotcin  in  which 
the  eocei  are  imbedded  join  similar  squares,  side  to  side,  and  thus  form 
t'Wand  distinct  filaments.  The  separate  segments  of  tlie  filament,  and 
the  mienx'occi  grouped  around  a  larger,  ccuitrally  located  coccus  in  each 
fjnnent,  csin  all  be  distinctly  i^(}Q\\  in  stained  preparations  when  exam- 
ined with  high -power  objectives. 

"Xot  all  the  filaments  that  can  usually  be  seen  in  the  same  niicro- 
^pi<' picture  are  perfect  in  form  like  these  described.  Others  will  be 
•^n  that  are  undergoing  a  process  of  disintegration,  the  end  of  which  is 
t*>  liberate  the  cocci  they  contain,  and  filaments  in  all  stages  of  disiiite- 
P^tion,  from  the  beginning  of  the  process  to  its  ending  and  the  complete 
liberation  of  the  cocci,  will  be  observed.  At  the  beginning  of  disinte- 
isration  the  filaments  appear  swollen,  lose  their  distinct  outline  and  the 
Diarkings  that  differentiate  their  parts.     Then  the  filaments  fall  away, 
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enlarge^  and  assume  an  imperfectly  circular  form,  and  finally  coalesce 
and  spread  out^  so  that  the  picture  they  present  (in  stained  preparations) 
is  that  of  an  irregular  mosaic.  The  circular  grouping  of  the  cocci  is 
still  retained,  while  the  microprotein  which  formed  the  principal  mass 
of  the  segments  retains  sufficient  of  its  outlines  of  these,  at  their  points 
of  coalescence,  to  produce  the  mosaic.  Finally,  as  disintegration  con- 
tinues, all  order  in  the  grouping  of  the  cocci  disappears,  and  these 
bodies  are  seen  scattered  irregularly  over  the  microscopic  field.  But  it 
will  now  be  observ^ed  for  the  first  time  that  each  coccus  is  surrounded 
by  a  capsuk^ — ^a  covering  of  microprotein  which  it  brought  with  it 
from  that  of  which  the  segments  were  composed.  All  the  free  micro- 
cocci that  were  seen,  whether  obtained  direi^tly  from  the  blood  or  from 
artificial  cultures,  were  encapsulated.  No  filaments  were  found  in  the 
blood  that  was  obtained  direct  from  the  veins,  and  I  cannot  be  sure  they 
were  in  the  blood  cultures  made  of  this  micrococcus.  I  found  many 
bodies  having  the  outlines  of  filaments,  but  as  I  found  no  differentiatii^ 
stain  that  the  coccus  would  hold  when  it  was  washed  out  of  the  blood 
cells  by  the  decolorizing  washes,  I  cannot  be  sure  that  the  bodies  seen 
in  the  blood  cultures  were  the  filament-group  form  of  this  coccus  ob- 
tained from  other  artificial  cultures. 

**  Blood  JUS  a  culture  medium  for  this  micrococcus  was  obtained  by 
aspirating  it  directly  from  a  vein  of  a  dengue  patient  into  sterilized  tubes 
and  bulbs.  These  were  then  placed  in  a  culture  oven  at  100°  F.  and 
examined  microscopically  at  different  periods.  All  contained  large 
numbers  of  the  micro-organisms." 

As  dengue  is  a  mild  disease,  it  will  be  comparatively  easy  to  confirm 
these  observations  of  Mcl^aughlin  by  inoculations  upon  the  human  sub- 
ject. The  (luestion  will  doubtless  be  determined  upon  the  advent  of 
another  epidemic. 

CoMMUXiCAiULiTY. — The  (juery  as  to  the  communicability  of  this 
disease  has  been  so  far  unsettled.  Its  rapid  and  widesj>read  difl^iision 
seems  to  ])reclude  its  exclusive  extension  by  contact  of  individuals.  On 
the  contrary,  positive  fiicts  in  evidence  of  its  conveyance  along  routes  of 
travel  and  from  one  person  to  another  point  to  its  being  conmninicable. 
The  evidence  goes  to  show  that  tli(»  micro-organ  ism  whic^h  j)roduces  the 
disease  may  esca])e  from  the  body  of  a  person  sick  with  dengue  and 
infect  another  individual.  Dr.  Dickson  states  that  immunity  is  conferred 
by  ])revious  attacks.  He  observed  in  Charleston  that  in  1850  only  those 
escaped  the  disease  who  had  suHered  from  it  in  1828.  Upon  this  |X)int, 
however,  there  is  no  unanimity  of  opinion.  Poggio  expresses  astcmish- 
ment  that  one  attack  should  protect  so  little  from  another.  Thomas 
considers  that  once  having  had  the  disease  a  ])erson  is  more  liable  to 
suHer  from  it  than  before,  at  least  during  an  epidemic.  The  same  author 
cites  instances  of  patients  who  had  dengue  in  Savannah  in  1880  whom 
he  had  treated  for  the  same  disease*  ])revionsly. 

The  truth  apj>ears  to  be  tiiat  immunity  from  previous  attacks  is 
much  less  often  conferred  tiian  in  most  other  infectious  diseases. 

Pathological  Anatomy. —  Dcnirue  being,  in  the  vast  majority  of 
cases,  a  non-fatal  disease,  no  structural  changes  have  been  noted  as 
characteristic.  In  the  epidemic  in  (ialveston  of  1885  my  colleague, 
Dr.    Paine,  observed  a   localization   of  inflammation   upon  the  serous 
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QiembraneSy  especially  the  pleura  and  peritoneum,  but  these  are  to  be 
i-e^rded  as  complications  rather  than  as  usual  anatomical  changes. 

Symptoms  and  Clinical  History. — The  period  of  incubation  varies 
(rom  two  to  five  days.    The  onset  is  usually  sudden.     The  initial  symp- 
toms are  rigors  or  chilly  sensations,  headache  more  or  less  intense,  pains 
\n  the  muscles  of  the  limbs  and  back  or  apparently  deeper  seated  in  the 
\>on(!55  and  joints.     Coincidently  there  is  a  rise  of  temperature,  which 
varies  from  101°  to  106°  F.   Anorexia  is  usually  complete ;  naasea  and 
vomiting  are  common ;  the  tongue  is  moist  and  acquires  a  yellowish 
oiat.   The  pulse  and  respiration  are  quickened  in  proportion  to  the 
extent  of  the  fever,  the  former  ranging  from  95  to  120  per  minute.     In 
children  convulsions  may  occur  at  the  outset,  and  with  a  high  tempera- 
ture they  are  frequently  delirious.     The  face  is  turgid,  the  eyes  red  and 
vaterv.    The  urine  is  rather  scanty  and  high  colored,  but  is  rarely  albu- 
minous.   Lassitude,  weakness,  and  restlessness  are  usually  present  and 
proprtionate  to  the  severity  of  the  attack.    The  joints  are  not  only  pain- 
ful and  jitifTened,  but  in  many  instances  swollen.    These  symptoms,  after 
pe^ij5ting  several  days,  are  followed  in  a  considerable  number  of  cases 
by  an  eruption  which  varies  very  much  in  appearance.   Dickson  describes 
the  exanthem  as  appearing  usually  on  the  fifth  or  sixth  day,  and  consists 
ing  of  minute  papulse,  somewhat  elevated,  of  a  florid  red  color,  distributed 
in  irregular  j>atches.     It  is  noticed  first  in  the  face,  then  on  the  trunk 
and  thijfhs,  gradually  spreading  to  the  extremities.    When  fully  devel- 
oped it  is  attended  with  some  itching  and  burning,  and  generally  dis- 
appears in  two  or  three  days  with  some  desquamation.     The  eruption 
sometimes  resembles  urticaria  or  measles ;  ordinarily  it  is  scarlatinous 
in  form,  but  is  less  diffused  than  that  of  either  rubeola  or  scarlet  fever. 
The  exanthem,  according  to  the  writer's  experience,  is  absent  in 
many  cases.     In  all  probability  it  varies  in  frequency  in  different  epi- 
<lemi('s.     During  the  progress  of  these  symptoms  the  fever  continues, 
the  tempt*rature   rising  on   the  second  or  third  day  to  102°,  103°,  or 
even  10")°  F.     It  then  declines  and  returns  to  normal  on  the  fifth  day. 
Aw'onling  to  the  observations  of  D'Aquin  of  Xcw  Orleans,  "the  tem- 
j)erature  curves  of  dengue  showed  a  continuous  and  steady  rise  until  the 
Iiijrh<*st  |H)iut  was  reached  on  the  first,  second,  or  third  day  of  the  attac^k. 
Then  comes  a  short  stadium  of  a  few  hours,  and  then  a  remission,  even 
to  Ih*  followed  by  another  rise  of  temperature,  which,  however,  never 
n-aches  the  maximum  \xA\\i  of  the  first."     The  eruption  generally  ap- 
[H-iirs  with  the  se(M>nd  ac(?css  of  fever,  and  simultaneously  there  is  inflani- 
mator)'  enlargement  of  the  suboccij)ital,  cervical,  axillary,  and  inguinal 
hinplmtic  glands. 

A  (lis|)osition  to  hemorrhages  from  the  mucous  membranes  has  been 
noted  in  a  (N)nsiderable  proportion  of  cases.  Bleeding  may  take  ])lace 
from  the  nose,  gums,  stomach,  intestines,  and  uterus.  Menorrhagia, 
metn)rrhagia,  abortions,  and  miscarriages  are  likely  to  occur. 

Convalescence  is  usually  slow,  and  is  characterized  by  an  amount  of 
pr>»stration  and  weakness  apparently  out  of  proportion  to  the  severity 
anil  ^vity  of  the  disease.  The  stonia(;h  is  left  in  a  weak  and  irritable 
e^'mlition  ;  there  are  anorexia,  nausea,  and  vomiting.  Not  infrequently 
one  or  two  weeks  elapse  before  a  restoration  to  the  normal  vigor  of  mind 
and  iKxiy  is  established.    A  better  i<lea  of  the  symptomatology  of  the  dis- 
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ease  will  he  obtained  by  a  l>rief 


ysis  of  the  more  important  eli 
events. 

77/*'  Mtfsrtthir  amf  Arfhritfr  PfUH^. — ^Everv  milhor  wlio  has  fver 
des<'rihi'<I  tlen^^ie  has  ealted  attention  to  the  seventy  ol"  these  svrap- 
tom,s  ;  es]ieeially  is  tlifs  thi'  r^ase  if  he  liimself  lias  Keen  the  vietim* 
The  various  nann's  wiiic*[i  have  heen  given  to  the  disease  are  sijjnifieant 
OB  to  the  prnniint'Uee  of  tlie  rheumatoid  manifestations.  It  i^  hardly 
nLH-essitry  to  rrmark  tiiat  sneh  events  sliouhl  lir  diil^rentiattKi  from  true 
rlienniatisuK  Wv  liave  In  den^ne  iin  exaj£*j:('ration  of  wliat  is  observed 
in  many  HtluT  of  thr  infections  diseases  ;  that  is»  a  |>redile<'tion  upun  the 
part  of  the  speeitie  pathogenic  agent  to  afteet  the  muscular  structures, 
There  are  many  <d'  the  milder  eases  where  the  pain  is  loeateil  in  the 
mu Seles,  chiefly  of  the  neck  and  lind>s,  the  juints  not  lieing  espeeialli| 
involved.  f 

(  httt'Mi'  of  f/n'  IuTn\ — The  statement  tlnit  there  arc  two  paroxysms 
of  fever  8e|mrated  by  an  interval  of  eoin[)lete  apyrexia  rec|uiiY's  nimh- 
iiratifm.  It  was  founded,  doublk^ss,  nprn  the  aceount.s  of  the  earlier 
writers  before  careful  thcrnntmetrie  observations  had  been  made,  the 
period  of  tkvided  remissifni  l>eing  taken  for  cc^mpk'te  intermission, 
Thus  Eugene  Foster  states  that  *n\t  of  otH)  rases  svi^n  liy  hiin  in  the 
epi<lemic  at  Augusta,  (icorgia,  in  18K(\  then*  was  but  one  pamxysm^ 
lasting  I'rom  four  tfv  s(*v(^n  days,  (.'oniirming  the  statenu'iit  of  Dr. 
D'Aquiu,  already  fjuoted,  tliat  there  was  a  contimnais  and  steady  rise 
of  tem|ieraturc  until  the  highest  point  was  rmched,  most  frcHjUently  on 
the  sectuid  dny,  then  n  short  stadium  of  a  few  h<aiis,  then  a  n*mission, 
soon  to  be  followed  by  another  access  of  lever,  mIucIi,  however,  never, 
reached  the  fiist  maximnni  of  heat,  Dr.  John  Wortiibet  ^  in  his  descrij»- 
tion  of  the  cjiidemic  of  18KH  in  Syria  says  that  the  fi-vcr  was  <*ontiuuou?^ 
from  three  to  tive  days,  ranging  from  0^h5°  t**  KM.rj^  F.,  being  higher 
in  the  forenoon  than  in  the  afternoon,  and  that  the  paroxysm  occurring 
on  the  sixth  day  was  very  mrely  observe<l  in  the  Syrian  epidemic.  The 
ubservatiiins  ^d"  D' Afjuin  have  since  Inrn  contirmcd  liv  Vanvray,  who 
studied  the  tliscasc  in  Egypt,  also  by  Dr.  Brun,  who  observed  the  epi- 
dennc  which  lU'cvailcd  in  18.SH-S9  in  Bey rctut^  Syria.  TIumv  are,  doubt^ 
less,  however,  some  oi\>vs,  as  descril>ed  l)y  MartiaUs  (>f  India,  Thonia,s 
of  Savannah,  and  Holliday,  where  there  is  a  distinct  interrnpticm  of  ih*^ 
fev(*r,  followed  by  a  milder  secondary  thermic  fmroxysm. 

The  Entpfitift. — During  tlu'  first  icbrilc  jiaroxysm  I  lie  iuffhti  rttxh  is 
observ'ed.  In  India  this  rash  has  been  notnl  Ijv  MartiaUs  and  C'harlejs 
as  present  in  iVom  oric-liali'  to  twu-tliirds  of  tlie  cases.  It  is  n>ually 
transitory,  lasting  im]y  during  the  first  febrih*  |»eriod,  and  varies  in 
a[>pearance  from  a  sliglxt  hlush  to  a  well  markcil  erythema.  The  ter- 
minal nmh  is  more  constantly  present  than  the  primary  one.  It  has  no 
nniform  jipjjcarance,  an*!  mny  In*  crytlu'matous,  miliariab  urticarial,  or 
ln'r|»ctic,  and  is  indicative,  should  there  be  no  rclajjscs,  of  the  decline 
of  the  clisease.  I jpon  its  first  nuuiifc>tation  there  is  r»ftcn  a  slight  rise 
of  temperature  ;  somctim(*s  there  are  sueces.sive  crops,  an<l  desquamation 
i»  coincident  with  eonvale??eenee.  The  free^neney  with  wliieli  any  erup- 
tion at  all  occurs  varies  in  different  epidemics.  Un(jneslional»Iy  there 
are  many  C4kses  ^vhere  it  is  entirely  absent. 

TranmictiwiS  NitUh  Inttmattnnal  Medittd  Oongret^f  vol.  iv.  p,  467. 
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Glandidai'  Ei\UirgeiaeniH, — Since  the  time  of  Dickson  nearly  all  writers 
on  dengue  have  described,  in  connection  with  the  eruption  and  appearing 
about  the  same  time,  inflammation  of  the  lymphatics  of  the  neck,  axilla^ 
groins,  and  elsewhere.  In  a  brief  report  made  by  the  writer  upon  the 
epidemic  of  1885  in  Galveston  reference  was  made  to  the  fact  that  no 
jiuch  glandular  involvement  was  found  in  the  cases  then  observed,  but 
the  testimony  of  medical  friends  both  here  and  in  other  portions  of  Texas 
Ls  convincing  of  the  fact  that  this  epidemic  did  not  differ  from  those 
which  preceded  it  as  regards  the  occurrence  of  this  symptom ;  and, 
while  it  may  not  have  been  noticed  in  the  practice  of  several  physicians, 
the  observation  of  a  large  number  of  cases  would  show  a  certain  propor- 
tion in  which  it  was  found. 

Hemorrhages. — A  disposition  to  bleed  from  various  mucous  mem- 
branes has  been  observed  by  a  number  of  practitioners.  My  colleague. 
Dr.  Paine,*  in  speaking  of  the  Texas  epidemic  in  1885,  refers  to  "  serious 
hemorrhages  from  the  colon,  stomach,  vagina,  and  uterus,'^  and  states 
"that  the  two  latter  organs  seemed  to  bear  the  brunt  of  this  congestive 
action,  as  manifested  by  the  frequent  sanguineous  exudations  from  these 
partg.  It  often  happened  that  women  menstruated  out  of  their  regular 
term,  sometimes  profusely,  and  suffered  from  menorrhagia  when  seized 
at  a  normal  epoch.  Old  women  long  past  the  menopause  were  known 
to  lose  blood  from  their  genitalia.  Miscarriages  at  every  stage  of  preg- 
nancy occurred."  Foster  ^  mentions  hemorrhages  from  the  nose,  gums, 
lungii,  uterus,  and  bowels,  one  instance  of  the  latter  finally  proving  fatal. 
He  ako  mentions  two  cases  of  black  vomit  similar  to  that  seen  in  yellow 
fever.  As  to  hsematemesis  and  intestinal  fluxes,  while  there  is  no  reason 
that  bleeding  should  not  occur  from  the  stomach  and  bowels  in  a  disease 
lowing  such  decided  hemorrhagic  tendencies,  the  diagnosis  of  dengue 
should  receive  careful  consideration  under  such  circumstances.  Refer- 
ence to  this  point  will  be  made  subsequently. 

RelapHes. — The  frequency  of  relapses  is  generally  admitted  as  being 
one  of  the  distinctive  features  of  the  clinical  career  of  dengue.  Baret 
and  Mali6  estimate  the  frequency  of  relapses  at  Reunion  in  1869  as  15 
per  c(»nt.  By  a  relapse  should  be  understood  a  recurrence  of  an  attack 
after  complete  recovery.  Relapses  should  not  be  confounded  with  exacer- 
bations, which  have  been  mentioned  as  occurring  frequently  after  the 
remission. 

Varieties. — A  consideration  of  the  symptomatology  of  dengue  would 
he  incomplete  without  a  description  of  the  varied  forms  which  the  disease 
assumes  in  the  same  and  in  different  epidemics.  It  is  on  account  of  such 
differences  that  one  writer  will  give  j)rominen(^e  to  one  set  of  symptoms, 
and  another,  describing  it  as  he  observes  it,  will  emphasize  certain  other 
phases.  So  far  as  a  variety  of  forms  is  concerned,  dengue  does  not  depart 
JD  this  respect  from  the  rule  observed  by  other  infectious  diseases.  It 
w  sufficiently  descriptive  to  divide  dengue  into  two  classes  :  First,  that 
mild  form  which  runs  a  shorter  course,  two  to  three  days,  and  in  which 
such  manifestations  as  high  fever,  arthritis,  hemorrhages,  glandular  en- 
lar^ments,  etc.  are  absent ;  and  second,  the  more  intense  form,  which 
^1  in  the  main  conform  to  the  description  herein  given.     As  to  the 

*  TranmetioM  Ninth  InUmational  Medical  Congress^  vol.  iv.  pp.  470,  471. 
'  R^erenee  Handbook  of  the  Medical  iSciencejn,  vol.  ii.  p.  397. 
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flenguw  maHfjna  mentioned  by  Charles  of  Calcutta,  I  think  it  will  be 
concvdnl  ihnt  the  tenn  "  m*"iligniiiit  "  as  ap])lie<l  {a  denj^ue  is  a  mis- 
nonRT,  ^\in-v  the  disease  is  a  reniarkiihle  *mv  in  ivspeet  to  its  mildoe.ss. 
Tile  writ*T  distioetly  remembers  liis  tirst  iTnpresHiuiis  of  dengue  obtained 
fi-om  prid'essitmul  friends  in  the  e[aclemic  of  1873,  that  ^*  it  wa.s  a  good 
epidt^mie — ^hkI  for  the  doet«ir,  making  many  people  so  sick  that  these 
were  eompelled  to  send  fnr  him,  and  at  the  same  time  eansing  no  one  to 
die/*  S)  nniversal  is  the  benignaiiey  oi'  this  fever  that  when  mortality 
oeenrs  tlu're  is  strong  ground  to  suspeet  the  a<*euniey  of  the  diagnosis* 
But  thi.^  portion  of  tlie  suljject  will  reeeive  llirther  notiee, 

CoMPLirATloNH  ANl>  Skqufx.^-:, — Considering  the  amount  of  suffer- 
ing and  disefimfort  ineident  to  dengue  fever,  the  eomjHirative  absence  of 
serious  eom])lications  and  sequeke  is  somewhat  unique,  aside  from  those 
symptoms  whie!i  have  l>eeu  mentioned,  sneh  as  oeeasional  convulsions 
in  children,  a  disposition  to  abortion,  nterim^  and  other  hemorrhages, 
nirely  a  ]ileurisy  i^r  peritoniti>.  The  explanation  of  the  fact  lies  in  the 
non-aifiiiity  of  the  infeetiou  for  such  vital  organs  as  the  brain,  Itmgs, 
heart,  or  kifhieys, 

Convaleseenee  is  freqm*utty  characterized  by  anorexia,  an  irritable 
stinnach,  and  an  extent  of  muscular  weakness  and  nervous  de|fression 
apjmrently  «»nt  of  proportion  to  the  duration  an4l  gravity  uf  the  disease. 

DiA^fNusis, — The  ensemble  id'  symptoms  as  aljove  ontlinefl  ortli- 
narily  renders  the  re<-ognition  t*f  <leugne  an  easy  matter  :  es]>eeially  is  this 
the  ease  during  the  pr<>gress  oi'  an  ejndemie  ;  liut  sporadic  eiises  or  epi- 
demics ociMHTing  coincideutly  with  yellow  fever,  innueuza,  t\^)hoid  ami 
ma!ari:d  fevers  ar<'  not  sc*  easily  dillerenttated.  Any  one  liaving  practi- 
eal  rxjM  rienct^  <lnring  tlie  c(tmbined  prevalence  of  these  fevers  can 
readily  understand  that  lln-y  may  be  frequently  confounded  even  by 
expert  diagnostiiaans. 

Dt0reiditti  Diafpimij^  bfiwfni  Jkngue  and  Ydlmt^  Fcvei% — The  ideii 
that  these  two  diseasf/s  are  identical,  en*  at  least  that  dengue  was  a  modi- 
fied vellow  fever,  was  never  tenable,  but  was  nevertheless  held  by  a 
number  of  rejiutabh'  }>hysiiMaus  wlio  bad  studied  the  maladies  at  the 
btMlside.  Thr  fiu^ts  giving  eurreney  t<i  this  view  arc  liriefly  as  follows  : 
Dengue  often  prevails  tN>neurreiitly  with,  [jrecedes,  or  folhiws  an  epi- 
demic (»f  yellow  fever.  The  two  diseases  have  similar  (though  not 
iflenticid)  gi^ograpbieal  distributiun,  folktw  like  isothermal  lines,  and  are 
aifiM'ti'd  by  similar  ebmatie  and  seasonal  inrtnen<*cs.  The  clinical  events 
iif  mild  east's  id'  yellow  fever  may  so  chisely  resemble  tliose  of  ch.'Ugue 
as  to  justify  IVtrcber*  in  this  statement:  **  it  is  a  significant  fict  that 
we  have  never  l>een  able  to  distinguish  aceumtely  between  the  two — to 
say  of  every  case  and  at  every  stage  of  these  two  diseases,  *  This  is 
yellow  fever, »this  only  break-bone;'  yet  the  well  marked  examples  of 
undeniable  v(*llow  fever  were  as  different  in  every  material  aspect  from 
lighter  tonus  of  break-bone  coexisting  widi  it  as  lilaek  is  from  white." 
The  following  table,  arranged  from  tlie  presentation  of  the  tacts  by 
Foster,  will  serve  to  accentuate  the  distinct iim  lietween  the  two  diseases, 
and  at  the  Sixmc  time,  show  the  points  wherein  they  resemble  e4[ickj 
other  :  in  spite  *>{  their  similiarity,  the  fact  that  dengue  and  yellow  fev€« 
are  entirely  ditlerent  diseases  c^innot  Ix^  too  strongly  emphasized  : 
*  l)ratuiac4ions  American  Publk  Matlth  Atif^Hi^tl^oT^^  arl.  xxxviii 
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Yellow  Fever.  Denffue, 

Arrested  hy  severe  frost  Arrested  also  by  frost 

One  febrile  paroxysm  cbaracterized  by  a  Usually  one  paroxysm,  but  sometimes  two ; 
steady  rise  and  lasting  about  three  days.         a  steady  rise  of  temperature  until  the 

acme  is  reached ;  a  snort  stadium,  fol- 
lowed by  a  remission,  then  a  second  rise. 
Duration,  five  to  eight  days. 

Stomach  irritable,  vomiting  frequent.  Vomiting  not  so  frequent. 

Toogoe,  white  centre,  red  edges,  pointed.        Tongue  white,  yellowish,  rarely  red  edges. 

Pulse  slows  while  temperature  rises.  Pulse  increases  in  rapidity  with  rise  of 

temperature. 

Eruption  rarely  or  never  present  Eruption  present  in  the  m^ority  of  cases. 

Jaundice  usoaUy  present  Jaundice  extremely  rare. 

Urine  albuminous  and  often  suppressed.  Urine  free  from  albumin   and  never  sup- 


No  involvemoit  of  lymphatic  glands.  Lymphatic  glands  involved  in  some  cases. 

Hemorrhagic  tendency  frequent,  alarming,  Tendency  to    hemorrhage     comparatively 

and  terminal.  rare,  and,  as  a  rule,  insignificant 

Often  fatal.  Proverbially  non-fatal. 

Not  protective  against  dengue.  Not  protective  against  yellow  fever. 

Usually  confers  immunity  against    subse-  Not  generally  protective  against  a  second 

quent  attacks.  attack. 

To  illuistrate  the  practical  nature  of  this  subject  and  of  the  close 
resemblance  between  dengue  and  yellow  fever,  it  is  worth  mentioning 
that  upon  the  report  of  an  outbreak  of  dengue  at  Key  West  in  August, 
1893-94,  it  was  thought  by  Dr.  Swearingen,  the  Health  Officer  of  Texas, 
to  be  sufficient  reason  to  temporarily  quarantine  against  that  port ;  which 
action  led  to  some  controversy  with  the  health  officials  of  Florida. 
Dr.  Swearingen  *  based  his  procedure  upon  the  grounds  that  "  dengue, 
while  not  generally  regarded  as  a  quarantinable  disease,  has  been  so 
often  as.sociated  with  yellow  fever,  by  making  its  appearance  sometimes 
ju.st  prior  to  that  disease,  and  closely  resembling  it  in  certain  mani- 
festations, and  by  its  appearance  in  Key  West  concurrently  with  yellow 
fever  in  Havana,  with  which  city  Key  West  is  in  near  proximity  and 
close  relations,  that  in  the  interests  of  j)ublic  health  in  Texas  it  was 
thought  best  to  take  no  risks  until  sufficient  time  had  elapsed  to  denion- 
.•^trate  the  safety  of  resuming  intercourse.''  In  all  cases  like  this  the 
public  should  have  the  benefit  of  the  doubt,  and  the  action  of  Dr.  * 
Swearingen  was  perfectly  satisfactory,  justifiable,  and  wise. 

Different iaJ  Diagnosis  between  Dengue  and  Influenza, — It  would  be 
interesting  to  draw  a  similar  line  of  comparison  between  dengue  and 
epidemic  influenza.  The  points  of  resemblance  are — the  rapid  and 
widespread  dilTusion,  affecting  all  classes,  all  ages,  and  all  conditions 
with  indiscriminate  violence ;  the  frequency  of  relapses  and  liability  to 
re|)ejit4»<l  attacks ;  the  want  of  harmony  between  the  apj)arent  severity 
and  small  mortality  of  uncomplicated  ciises ;  the  sudden  onset,  the 
character  and  intensity  of  the  pains,  and  the  disproportionate  mental 
and  physi«d  depression  during  the  period  of  convalescence.  The  points 
of  distinction  are — the  differences  in  geographical  distribution,  climatic 
and  sejisonal  influences ;  the  absence  of  eruption  in  influenza  exce{)t 
herpi's  ;  the  absence  of  remission  or  intermission  of  the  fever  in  influ- 
enzii  ;  the  usual  involvement  of  the  air-j)assages  in  the  latter  and  its 
non-occurrence  in  dengue ;  the  greater  frequency  and  severity  of  com- 

*  Texas  SanitarUiTif  Austin,  Dec.  24,  1894,  p.  (55. 
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plications  and  .serjoda*  in  iuflurnzH.     It  is  easy  to  see,  however,  that  the 

two  diseusi'a  uiigbt  rt'adily  hv  funtoiiiided* 

TifpkuUl  Fever  and  Denf/U(\ — At  first  thought  <ine  woidd  hardly 
f^upiJuso  tluit  denjrue  and  typhoid  ttn'cr  would  ever  be  c*(»nfused,  the  two 
dii^i^rders  liein^  so  dissiinilitr  ;  yet  that  sueh  eoiitVisiun  niny  (R*eur  when 
IhjiIi  are  epidemic  will  readily  app«'ar.  At  the  elo^ie  of  the  ejiideniic  of 
dengue  in  1 885  in  (talvestun  numerous^  cases  were  reported  hy  se%eral 
physicians,  denondnatecl  iis  tyjihoHlengne,  The  clinical  events  narrated 
were  fever  of  lon^  duration  (three  to  six  weeks),  intestinal  hemorrhages!, 
suppurative  iiiHiimmation  of  the  panttid  ti:lands,  and  in  quite  a  number 
a  iatal  ending.  Tin*  writtM'  tonteniled  in  a  ibsenssion  of  these  ea^^es 
before  the  (jralvestou  (  nunty  Medical  SM-iety  that  the  term  typho-dengiie 
was  a  misnomer;  that  the  disease  deseriljed  was  genuine  typhoid  fever; 
and  that  it  was  proven  to  lie  such  ehietly  hy  its  duration,  the  gravity  «if 
the  symptoms,  and  its  mortality.  The  confusion  arose  iVoni  tlie  previous 
rarity  of  enteric  fever,  and  tl»c  cx'currencc  uf  a  mihl  epidemic  at  the 
close  of  a  ulore  extensive  one  of  dengue, 

MftJaria  and  Jkrif/ue. — Dengue  may  alst»  lu^  confoiuided  witli  malarial 
fever:  especially  is  this  so  in  regiu^d  to  sjM)ra<lic  cases  of  the  former  or 
at  the  comoienceujent  of  an  epidemic  of  ilenguc  when  the  latter  is  pre- 
vailing. Thi'  diflcrcnces  in  the  febrile  movement,  the  absence  of  erup- 
tions in  malaria,  tlu>  rapid  supervention  of  amenna,  and  the  presence  in 
the  blood  of  the  Ira-uiatozoon,  sufHce  to  estal>lish  the  ^listinfticm,  tliough 
the  writer  could  relate  r*ases  wliere  it  was  l>y  no  tneans  easy  tn  make  a 
il  i  He  r  e  u  t  i  a  1  diagnosis, 

pRmiNi>sis, — The  proguosis  is  almost  invariably  lavondde.  Atten- 
tion has  been  called  to  the  fa<^t  that  every  autlitu*  who  has  written  upon 
tlic  subJ4'et,  perhaps  witliout  exception^  has  described  dengne  as  a  niihl 
disease  and  without  mortality  except  it^  the  result  of  an  intercurrent  or 
ratlier  accidental  complicatiiai,  sneli  as  convidsions  in  weakly  children 
and  septicanuia  from  a  badly  treated  al>ortioiL  So  when  wc  hear  of 
deaths  i'roni  dengue  as  a  restdt  of  intestinal  hemorrhages  or  from  bla<*k 
vomit,  or  any  other  causes,  we  shiiuld  view  tlie  diagnosis  with  susjiicion. 
The  iact  alone  tlmt  the  so-called  (h-nguc  is  attended  l>y  mortality  k 
sufficient  cause  to  cnll  in  question  the  iliagnosis. 

TREATMENT. —  It  is  uscless  to  discuss  the  old  autipldogistic  plan  of 
trcatmcnt^ — genn'jd  blei^ling,  active  i  nieto-cathartics,  etc. — as  it  has  very 
|>ro|ier!y  been  discarded*  The  attempts  to  prevent  attacks  during  an 
eiji4len»ic  by  the  use  of  quinine  have  Ixx^n  proven  to  be  entirely  inetfect- 
uaL  Ciuarautinc  measun^s,  except  wlien  there  is  a  suspicion  of  yellow 
fever,  arc  not  likely  to  he  enforced  jit  present,  l>ut  the  time  may  c<*nie 
when  even  this  disease*  though  nniver^sally  acknowlcdgct!  lo  be  tjou-fatal, 
will  be  eontndle<l  in  its  march  to  a  great  extent  \n'  governujcnta!  author- 
ity. We  do  not  ns  yet  know  to  what  extent  this  can  l>e  accomplished, 
but,  judging  by  its  method  of  dispersion,  there  is  reason  to  believe  in 
tlie  probiibility  of  such  restriction, 

Afrdii'tHfii  TtrtffmrHt, — The  disease  being  self-limited',  the  indicatiotis 
are  to  relieve  the  sym]*toms.  If  tlie  stomach  is  full  at  the  time  of  attack, 
a  mild  emetic  wiuild  not  be  out  id'  jdace.  Ap^duorphiii,  luic  tenth  of  a 
grain  hypodermii^ally,  will  act  with  certainty  and  rapitlity,  or  the  older 
emetics,  ipKaeuanha,  must^ird,  suit,  and  warm  water,  which  are  Imiidj^ 
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may  be  used.  The  bowels  ordinarily  require  attention,  though  excessive 
purgation  is  not  desirable.  Moderate  doses  of  calomel,  five  to  six  grains 
in  a  single  dose,  or  the  same  quantity  divided  into  several  smaller  doses, 
has  the  effect,  when  the  bowels  are  moved,  to  relieve  the  nausea  and 
headache  by  its  revulsive  and  evacuant  action,  as  well  as  to  favorably 
affect  the  alimentarv'  canal  for  assimilation  and  absorption.  Many  prac- 
titioners prefer  to  prescribe  a  more  rapidly  acting  purgative,  as  some  of 
the  salines,  emulsions  of  castor  oil,  etc.  To  relieve  the  intense  headache 
a  hot  mustard  foot-bath  at  the  outset  is  of  decided  service.  The  differ- 
ent coal-tar  antipyretics  are  indicated  for  the  relief  of  the  rheumatoid 
pains,  as  well  as  to  reduce  excessive  fever,  and  can  be  employed  accord- 
ing to  individual  preferences.  While  quinine  cannot  be  depended  upon 
as  a  prophylactic,  it  aids  in  controlling  the  pyrexia  and  pains,  besides 
having  a  tonic  effect.  The  salicylates  are  also  useful  analgesics.  A  very 
good  combination  at  the  outset  would  be  the  follo^ving  for  adults : 

I^.  Calomel,  6  grains; 

Phenacetin,  J^  drachm ; 

Quinine  bisulphate,  15  grains. 

Mix  and  divide  into  ix  capsules. 
Sig.  Take  three  capsules  every  three  hours. 

After  the  above,  phenacetin  with  quinine,  ten  grains  of  the  former 
to  five  grains  of  the  latter,  may  be  continued  every  four  to  six  hours 
acconling  to  the  temperature  and  severity  of  the  pains.  When  the  pain 
IS  unusually  acute  opiates  may  be  required.  Morphia  and  atropia  given 
hj-podermicallv  afford  the  quickest  relief.  Salicylic  acid  or  salicylate 
of  scxlium  is  objectionable  on  account  of  the  disagreeable  head  symptoms 
and  nausea  frequently  produced  by  either  medicament.  Salophen,  how- 
ever, is  free  from  these  objections,  and  is  a  useful  addition  to  the  phen- 
acetin and  quinine ;  it  may  be  given  in  doses  of  ten  or  fifteen  grains 
according  to  the  effects  produced. 

Active  hydrotherapy — that  is,  the  use  of  cold  baths — is  ordinarily 
not  reijuired.  Warm  baths,  however,  having  the  water  at  a  comforUible 
temi)erature — say  from  90°  to  95°  F. — allay  nervous  excitement  and  gen- 
erally add  to  the  well-being  of  the  patient.  Cold  applications  to  the 
head  and  sponging  the  body  with  tepid  eva|)orating  lotions,  as  of  alcohol 
ami  water,  assist  m  accomplishing  the  same  results.  Irritability  of  the 
8tomac*li  generally  subsides  when  the  bowels  have  been  freely  moved. 
If  this  symptom  is  obstimite,  iced  champagne,  Vichy  and  Apollinaris 
waters,  subnitrate  of  bismuth,  dilute  hydrocyanic  acid,  with  sinapisms 
to  the  epigastrium,  are  remedies  and  measures  which  are  indicated. 
Turpentine  stupes  and  anodyne  embrocations  assist  in  relieving  the 
rachialgia.  The  diet  ordinarily  should  consist  of  milk,  meat  broths,  and 
gruels.  Lemonade  and  orangeade  are  gniteful  to  the  taste.  To  relieve 
the  depression  of  convalescence  th<»  mod(»rate  and  careful  use  of  alco- 
holic stimulants,  with  such  reconstructives  as  the  phosphates  of  iron, 
quinine,  and  strychnine,  essence  of  calisaya,  Ducros'  elixir,  etc.,  are 
oft«n  required  and  subserve  a  useful  purjwse. 


ENTERIC  OR  TYPHOID  FEVER. 

By  J.  C.  WILSON,  M.  D. 


Definition.— An  acute,  infectious  disease,  characterized  clinically 
by  a  febrile  movement  varying  in  duration  from  twenty-one  to  twenty- 
eight  days,  by  gastro-intestinal  catarrh,  marked  prostration,  rapid  wast- 
ing, marked  nervous  symptoms,  and  a  scanty  eruption  of  isolatea,  slightly 
elevated,  rose-colored  spots,  which  disappear  upon  pressure  and  are  de- 
veloped in  successive  crops;  anatomically  by  constant  lesions  of  the 
lymph-follicles  of  the  intestines,  enlargement  of  the  mesenteric  glands 
and  of  the  spleen,  and  parenchymatous  degeneration  of  the  viscera. 
Eberth's  bacillus  is  present  in  the  lesions. 

Synonyms. — To  enteric  fever  many  names  have  been  applied.  It 
is  called  by  the  Germans  "  typhus  abdominalis  "  to  differentiate  it  from 
true  typhus — "typhus  exanthematicus."  Louis,  in  1829,  gave  to  the 
disease  the  name  of  "  typhoid  fever ''  {fi^vre  typhoide),  a  designation  that 
has  since  passed  into  almost  universal  use.  To  the  name  "typhoid,*' 
however,  there  are  the  same  objections  that  apply  to  the  "  tj^phus  abdom- 
inalis "  of  the  Germans,  as  both  terms  would  imply  a  relation  to  typhus 
fever  which  exists  neither  clinically  nor  anatomically.  Although  no 
longer  in  use,  the  term  "  slow  ner\'ous  fever  "  of  Huxham's  day  is  finely 
descriptive.  Other  names  still  occasionally  loosely  used  are  "gastric 
fever,  "intestinal  fever,"  " ileo-typhus,"  and  "infantile  remittent 
fever."  The  last  was  at  one  time  employed  to  designate  the  fever  as 
it  occurs  in  early  childhood.  The  cliseiise  at  this  period  of  life  is 
characterized  by  marked  remissions  in  its  temperature  range,  and  was 
for  a  long  time  regarded  as  a  distinct  affection  not  in  any  way  related 
to  enteric  fever,  from  which  infants  and  young  children  were  8up|X)sed 
to  enjoy  a  high  degree  of  immunity.  I^ater  investigations,  however, 
proved  the  erroneoiLS  character  of  thc^se  views  and  establishe<l  the 
identity  of  the  so-called  infantile  remittent  fever  with  enteric  fever. 

"  Enteric  fever"  seems  the  most  a{>propriate  name  for  the  affection. 
It  indicates  at  once  the  site  of  the  constant  and  most  important  of  the 
gross  Unions,  and  by  the  use  of  the  term  "fever"  coupled  with  the 
adjective,  the  infectious  character  of  the  process.  For  th(»s<»  reasons, 
and  l)ecause  it  is  not  open  to  the  objections  that  may  be  urged  against 
"  typhus  alxlominalis  "  and  "  typhoid,"  it  is  now  extensively  employed 
among  English-speaking  physicians,  and  es|KHjially  in  army  and  navy 
medical  circles  and  in  government  reiM)rts. 

Etiouigy. — Enteric  fever  is  due  to  the  implantation  in  a  sus(»eptible 
organism  of  a  specific  infecting  principle — the  bacillus  of  Eberth. 

Predisposing  Influences. — These  constitute,  first,  all  conditions 
which  favor  the  development  and  accumulation  of  the  infecting  prin- 
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ciple,  and,  second,  those  conditions  which  increase  the  susceptibility  of 
the  individual  to  the  cause  of  this  particular  fever  and  the  liability  of  his 
exposure  to  it. 

The  geographical  didribuiion  of  enteric  fever  is  wide.  This  disease 
prevails  in  all  countries  and  in  every  climate.     It  is,  however,  especially 

Erevalent  in  temperate  climates.  It  is  the  great  fever  of  the  present 
istorical  epoch,  just  as  the  plague  was  in  Europe  the  great  fever  of 
the  Middle  Ages  and  typhus  the  great  fever  of  the  seventeenth  and 
eighteenth  centuries.  Enteric  fever  is  endemic  in  the  British  Islands, 
in  Continental  Europe,  and  in  North  America.  Hirsch  ha.s  reached  the 
conclusion  that  the  general  prevalence  of  this  disease  in  Europe  and 
America  dates  no  farther  back  than  the  second  and  thinl  decades  of  the 
present  century ;  that  is,  from  the  period  which  typhus  {der  Petechial 
Typhus)  ceased  to  prevail  generally  and  in  many  localities  disappeared 
altogether.  In  America  enteric  fever  prevails  from  Hudson  Bay  to  the 
Gulf  of  Mexico.  In  newly  settled  districts,  where  the  land  is  being 
gradually  brought  under  cultivation,  the  malarial  fevers  are  common ; 
after  a  time,  as  populations  increase,  the  malarial  diseases  and  enteric 
fever  prevail  side  by  side ;  finally,  when  the  land  has  been  generally 
taken  up,  drained,  and  tilled,  and  villages  and  cities  abound,  true  agues 
and  remittents  largely  disappear,  while  enteric  fever  becomes  the  usual 
endemic  fever,  common  in  proportion  to  the  neglect  of  the  sanitary 
measures  by  which  alone  it  can  be  kept  in  check. 

Climaie,  not  directly,  but  as  determining  the  mode  of  life  in  commu- 
nities, has  much  influence  ujwn  the  extent  of  the  prevalence  of  enteric 
fever. 

The  season  of  the  year  is  a  predisposing  influence  of  great  importance. 
About  50  per  cent,  of  the  cases  occur  during  the  months  of  August| 
September,  and  October.  The  numlwr  of  cases  decreases  during  Novem- 
ber and  December,  is  lowest  from  Februar}^  to  May,  again  increasing  in 
June.  This  fever  is  so  much  more  common  in  the  latter  part  of  the 
year  that  it  is  known  in  some  districts  of  the  UiiitcM^l  States  as  "autum- 
nal "  or  "  fall  fever." 

The  jreaihe)\  as  regsirds  dryness  and  moisture,  exerts  a  dwided  in- 
fluencre  upon  the  j)revalence  of  enteric  fever.  Its  prevalence  is  greater 
during  hot  and  dry  seasons  ;  less  during  cool  and  wet  summers.  Out- 
breaks of  enteric  fever  in  loc^ilities  supplied  by  surface  water  or  shallow 
wells  have  frecjuently  followed  al)undant  rains. 

A(fi'  is  of  ^reat  inij>ortance  amonjr  the  predisposing  causes.  Enteric 
fever  is  especially  a  disease  of  adolescence  and  early  adult  life.  The 
period  of  greatest  susceptibility  is  between  the  ag(*s  of  fifteen  and  thirty, 
the  liability  diminishing  j)r()gressively  both  above  juul  below  these  limits. 
In  1864,  Murchison  demonstrated  at  the  Patholo<::ical  Society  of  Ix)ndon 
the  intestines  of  an  infant  six  months  old  who  had  been  attacked  at  the 
same  time  with  her  mother.  Cases  in  the  first  year  of  life  are,  however, 
exceedingly  rare,  but  from  the  termination  of  this  period  the  liability 
gradually  increases  throngh  infancy  and  childhood.  The  explanation 
of  the  fact  that  the  proportion  of  the  eases  occurring  in  infancy  is 
smaller  than  that  of  childhood  and  adoleseiMiee  is  found  in  the  greater 
exposure  to  the  cause  of  the  disease  in  the  later  ])eri()(ls.  Knteric  fever 
is  not  common  in  advanced  life.      I  have,  however,  seen  eases  in  the 
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fifty-c*i|rhth  ami  sixty-ninth  yrar.  Thi,s  in hii unity  is  U)  he  aeeounted 
for  by  the  fact  that  a  large  |>ropMrti(»n  of  individiiab  surviving  t<i  the 
later  j^eriodfi  of  life  have  previuiisly  suHbred  from  the  disease. 

Sex  exerts  no  pre<lis|xising  influence.  The  disparity  shown  by  sta- 
tii^ticw  U  due  to  the  fact  that  a  greater  nnnil>er  of  males  than  female;!? 
Mlftering  frf)m  aente  disca.se  are  admitted  to  hospitals.  tVrtain  statis- 
riiail  series  would  appear  to  show  that  tlie  disease  is  more  freijueut  in 
boyi?  than  in  girls.  The^^  statistics  fail  tn  enibtxly  the  fact  tliat  beyond 
the  age  of  infancy  girls  are  much  less  exposed  to  the  infection  than 
boy?*  The  latter,  in  their  outdfM»r  sports — bathing,  swimming,  antl  the 
like — incur  especial  risk  in  <lrinking  water  directly  delih'd  l>y  sewage. 

The  motle  of  lifr  is  without  intluence.  Enteric  fever  is  as  apt  to 
cKX*ur  in  the  houses  of  the  affluent  jis  in  the  most  crowded  and  destitute 
looilities*  The  prevalence  of  enteric  fever  iu  the  great  centres  of  |h>|)-- 
olation  diminishes  in  proportion  as  protection  of  the  Avater  supply  ad- 
vances and  sewer  t*ybtems  are  improved.  In  rural  districts  where  saoi- 
ixry  regulations  are  ignored  tfie  dis- 
ease apf>ears  to  be  uj>on  tlie  increase. 
I  hitve  knowlt*dge  of  sevend  suburban 
lDfaliti(«H  in  whieli  enteric  fever,  for 
niany  years  prevah^nt,  has  wholly  dis- 
appeared within  a  short  time  after  the 
iutn»ducti<»n  of  artesian  water  and  tlic 
alianflonincnt  of  shallow  wells. 

The  Exciting"  Cause. — The  mi*'n  ►- 
iirjfnnisni  (h'scribed  by  Eberth,  Koch, 
CSmfl^ky,  and  4>thers,  and  known  as  the 
hnriHus  hfphoMun  or  banihtA  typhi  ah- 
dftminallit^  is  at  the  present  time  gen- 
i*fally  ju"eej>t<^^l  as  the  csiuj^e  <»f  enteric 
frver.  This  iirgiioi.'^m  is  coui^tiintly 
pres«ent  in  tlie  j4|)eeifie  lesions  of  the 
<li,mm^.  The  bacilli  are  alnuit  one 
third  the  dianiclar  of  a  red  bhK>d- 
oifpiistde  in  length  ami  alx>nt  three 
times  a?*  knig  a.s  broad — 2.5  by  O.M  /i. 
They  arc  blunt  and  nmnch'^l  at  the  ends  (Fig.  8),  in  one  of  which, 
i»fjm€iLiues  in  both,  4'?ipecially  in  cultures,  there  are  areas  of  dense  pro- 
toplaimi  that  have  bet*n  ri^gartliHl  a.*  spires*  They  are  motile.  They 
oin  Ir»  raalilv  gri»wn  in  pure  cidtures  on  nutritive  media  of  differ- 
«flil  kiiHU^and  can  be  now  ditrercntiati.Hl  from  certain  nther  bacteria  with 
which  tlicy  were  formerly  coufouuded,  especially  the  bacterium  eoli 
C4itnmnne.  This  l»acilhis  t*ompletely  fulfils  two  ttf  the  rei|uirement^  of 
the  law  formulatiHl  l>y  Koch  in  regartj  to  the  evidence  that  a  ilisea*si»  is 
catiM^  by  a  given  micn>H organism  :  it  is  j»resent  in  every  e^ise  of  the 
dtucMM^  and  in  Hueh  distribution  its  will  explain  the  ^specific  lesioius  and 
it  '      !-oUue<l  in  pure  culture.     The  tliuHl  re<|uircineut  nf  the  chain 

af  *',  that  tlie  disease  must  be  reproduced   by  inorulaiiou  of  the 

Uriibued  organi^^m,  remains  unfuHille<J.  The  results  of  inoculation  ex- 
periments liave  in  nio^t  iuHtjinces  been  due  to  the  toxic  rather  than  the 
lofectivo  properties  of  the  iiu)eidated  substance.     It  hiis  thet\*fore  been 
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concluded  that  the  lower  animals  are  not  susceptible  to  enteric  fever. 
The  fact  that  hyperplastic  and  ulcerative  lesions  of  the  lymph  struc- 
tures of  the  intestines  have  followed  such  inoculations  is  not  conclusive, 
since  it  has  been  shown  that  similar  lesions  may  be  caused  by  the  bac- 
terium coli  commune  and  other  micro-organisms. 

Abbott  in  a  number  of  experiments  upon  rabbits  obtained  a  single 
positive  result.  In  this  case  there  was  an  ulcer  in  the  ileum  identical 
with  those  found  in  the  intestines  in  the  human  subject,  and  typhoid 
bacilli  were  demonstrated  in  characteristic  clumps  in  sections  of  the 
spleen  and  were  obtained  from  that  organ  by  culture  methods. 

The  difficulties  regarding  the  subject  are  not  insurmountable.  Recent 
researches  have  shown  that  definite  toxic  and  immunizing  substances 
are  produced  by  this  bacillus.  These  results  tend  to  support  the  view 
already  almost  universally  accepted,  that  the  organism  in  question  is  the 
specific  cause  of  enteric  fever. 

The  bacilli  have  been  found  in  the  blood,  especially  in  that  drawn 
from  the  spleen  and  the  rose-colored  spots.  They  tend,  however,  to 
colonize  in  clumps  in  the  lymph-tissues  of  the  intestines,  in  the  mesen- 
teric glands,  in  the  spleen,  in  the  marrow  of  the  bones,  and  in  the  liver. 
They  have  been  found  in  the  bile,  in  the  urine,  more  abundantly  w^hen 
it  is  albuminous,  and  in  the  sweat.  They  have  been  isolated  from  en- 
docardial vegetations  and  from  serous  and  purulent  exudates  in  different 
parts  of  the  body.  They  cannot  be  disc4)vered  in  the  stools  until  the 
tenth,  sometimes  not  until  as  late  as  the  sixteenth,  day.  In  fatal  cases 
cultures  of  the  intestinal  contents  have  frequently  given  negative  re- 
sults. 

The  most  active  existence  of  this  organism  is  parasitic.  It  is,  how- 
ever, a  facultative  saprophyte,  and  is  capable  of  a  prolonge<l  existence 
under  favorable  circunistan(;es  both  within  the  body  of  the  patient  who 
has  suffered  from  enteric  fever  and  outside  of  the  human  organism. 
Outside  the  body  it  retains  its  vitality  for  a  variable  period  of  time. 
The  extreme  dunition  of  this  period  is  not  known.  In  ordinary  water 
it  is  measured  by  weeks.  Hoehstetter  found  typhoid  bacilli  ciipable  of 
growth  af\er  they  had  been  for  twelve  days  in  a  siphon  of  seltzer  water. 
They  survive  longer  in  clos(»tl  cisterns  and  reservoirs  than  when  exj)osed 
to  light,  and  Janowsky  has  shown  that  cultures  cease  to  develop  after 
soni(»  hours  of  ex{K)sure  to  sunlight.  That  they  retain  their  vitality  in 
running  water  has  been  shown  by  the*  history  of  many  epidemics. 
Prudden  found  tlu^m  capable  of  culture  after  having  been  fn>zen  in  ic*e 
for  several  months  and  after  repeated  frec^zing  and  thawing.  Prudden 
and  Ernst  found  them  in  the  water-filteTs  of  houses  in  which  cases  of 
enteric  fever  had  developed.  Whether  or  not  they  increase  in  onlinary 
water  remains  unsettled.  It  is  generally  believed  that  some  increase 
does  take  place.  They  grow  luxuriantly  in  milk  without  (»ausing  coagu- 
lation or  changing  its  appearance  in  any  respect.  They  retain  their 
vitality  for  months  in  feenl  matter,  and  many  local  outbreaks  have  been 
traced  to  tlu*  disturbance  of  privy-vaults  into  wlii<'li  the  stools  of  enteric- 
fever  patients  have  been  previously  ein|)tic(l.  rtlelmann  has  shown 
that  typhoid  bacilli  have  a  remarkable  vitality  and  tenacity  in  dried 
fecal  matter.  They  not  only  continue  to  live,  but  also  grow  and  multi- 
ply, ujMjn  the  surface  of  the  soil,  and  where  the  ground   is  frt»quently 
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moistened  they  penetrate  to  a  considerable  depth,  retaining  their  vitality. 
There  is,  however,  no  proof  that  typhoid  bacilli  are  capable  of  an  in- 
definite existence  outside  the  body,  much  less  of  an  indefinitely  pro- 
longed independent  and  vigorous  non-parasitic  growth.  On  the  con- 
trary, there  is  reason  to  believe  that  sunlight,  dispersion,  the  action  of 
putrefactive  bacteria  (Karlinski),  and  unsuitable  or  insufficient  pabulum 
would  ultimately  lead  to  their  extinction  were  it  not  for  constant  renewal 
by  the  infection  of  fresh  cases. 

The  germs  find  access  to  the  body  by  way  of  various  ingesta.  If,  as 
exceptionally  appears  to  have  been  the  case,  they  are  inhaled  with  par- 
ticles of  dust  floating  in  the  air,  it  is  probable  that  they  become  en- 
tangled in  the  secretions  of  the  mouth  or  pharynx  and  are  swallowed. 
The  common  vehicle  is  drinking  water  which  has  been  defiled  by  sewage. 
The  endemic  prevalence  of  the  disease  in  cities  and  many  local  epi- 
demics are  to  be  attributed  to  this  cause.  Even  water  that  has  been 
recently  boiled  may  take  up  germs  from  a  contaminated  filter  or  from 
contaminated  ice. 

Many  local  epidemics  have  originated  in  the  pollution  of  the  water 
supply  by  a  single  patient.  Among  these  none  is  more  important  than 
the  well  known  epidemic  at  Plymouth,  Pa.,  in  1865.  A  portion  of  the 
water  supply  of  the  town  was  derived  from  a  reservoir  filled  from  a 
mountain  stream  some  distance  above.  A  case  of  enteric  fever  occupied 
a  house  upon  the  banks  of  this  stream  during  Januarj',  February,  and 
March.  The  copious  dejections  of  this  patient  were  thrown  upon  the 
ground,  which  was  at  that  time  frozen  and  covered  with  snow.  Toward 
the  end  of  March  a  thaw,  accompanied  by  a  rainfall,  took  place.  About 
the  10th  of  April  aii  epidemic  of  enteric  fever  developed  in  the  town, 
chiefly  among  the  inhabitants  whose  water  supply  came  from  the  reser- 
voir.    In  a  population  of  8000  people  1200  cases  occurre<l. 

The  following  personal  observation  illustrates  a  very  common  mode 
of  the  propagation  of  enteric  fever :  A  physician  develojKHl  the  disease 
under  the  following  circumstances  :  His  house  stood  upon  a  small  lot  in 
a  village  at  the  time  and  for  a  long  time  previously  free  from  enteric 
fever.  Early  in  September  the  patient's  brother  came  to  his  house  ill 
with  enteric  fever.  The  dejections  from  this  case,  treated  with  a  small 
amount  of  a  so-called  commercial  disinfectant,  were  thrown  into  the  privy, 
an  onlinary  open  vault  such  as  is  common  in  country  places.  The  well 
from  which  tne  drinking  water  for  the  household  was  obtained  was 
about  twentv-five  paces  distant.  Toward  the  close  of  September  the 
physician  fell  ill  with  enteric  fever,  and  within  a  few  days  three  other 
cases  occurred  in  his  household. 

Infection  is  less  common  by  the  way  of  milk,  in  which  the  germs 
grow  luxuriantly  without  altering  its  i)hysical  characteristics.  A  num- 
ber of  epidemics  have  been  traced  to  this  cause.  The  infection  in 
these  cases  cannot  be  traced  to  disoitse  in  the  cow,  but  to  an  admix- 
ture of  defiled  water  with  the  milk,  either  intentionally  or  as  the  result 
of  its  use  in  cleansing  milk-<rans.  The  transmission  of  the  infecting 
principle  by  milk  was  definitely  establisluKl  by  the  investigations  of 
nallard  during  a  local  epidemic  at  Islington  in  1871.  The  outbreak 
was  shown  to  be  due  to  the  employment  of  water  defiled  by  direct  com- 
munication with  drains  for  the  purjK)se  of  washing  the  milk-cans. 
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Cin'iiiiisi'ribi'd  epidctiii<^»s  liav<*  owurrcd  in  which  tlie  most  careful 
effort^  to  trace  the  srnin-c  of  tlie  disea.'^t*  have  beeu  without  pcjsitivc 
result.  In  an  outbreak  a  few  years  ago  in  a  military  aeadeniy  in  the 
uei^hhorhood  of  PhihHlel|>hiu  this  was  the  case.  Anion^  132  ^tudent^ 
14  cases  developed  in  rapid  suerej^sion.  The  infection  was  vindcnt,  5 
of  the  14  cases  tcnniiiatitij!:  fatally.  One  c»f  the  patients  came  uucler 
my  observation,  and  snbsi'qnently  recovered  in  the  (terman  Hospital 
of  Philadelpiiia.  Painstaking  invej^tigationf*  ct»ndncted  by  conijietent 
observers  failed  to  reveal  the  source  of  infection,  A  theory  that  the 
first  east'  was  due  to  infected  milk  obtained  at  a  shop  in  a  neighlKiring 
city  rould   nnt  hv  establisliiHl. 

The  jiussihifity  that  typlic^id  bacilli  may  be  present  on  the  surface  of 
raw  ve^etal>les  or  otluT  arlieles  of  food  that  have  been  washed  with 
water  etnitiuning  them  is  not  to  be  overlookcnj.  Articles  of  food  may  be 
contaminated  by  the  soiled  fingers  of  the  jiatieDt  himself  or  of  his 
attendants. 

Thr  haeilli  may  be  tnni spurted  from  the  fecal  discharges  of  a  patient 
to  artitles  of  footl  by  means  of  bonse-flies.  Oysters  **  plumped '*  or 
freshcniHl  lor  market  by  exposure  for  a  short  time  in  the  fresh  water 
of  streams  (U'filetl  liy  the  sewage  of  towns  or  cities  may  become  infected, 
Conn  has  report etl  an  epidemic  at  Middletown  whi(*h  he  attributes  to  the 
eating  *d'  uncooktHi  oysters  infected  in  this  way.  Foote  found  in  river 
oysters  a  larger  number  of  miero-f organisms  than  in  those  from  the  sea. 
He  showed  that  tlie  haeillus  typhosus  preserves  its  vitality  in  the 
brackish  water  in  which  oysters  are  laid  down,  and  for  a  longer  time 
in  the  oyster  itself. 

It  was  at  one  time  thought  that  the  infecting  j)nneiple  of  enteric 
fever  was  nut  inunediatcly  eafmble  of  giving  rise  to  tlie  disease,  l>nt 
that  its  pathngenic*  properties  were  acquired  in  the  course  of  a  short  time 
in  consei|uenee  of  changes  after  leaving  the  bcjdy.  In  aeeordance  with 
this  view  enteric  lever  was  regarded  as  a  contagious  miasmatic  disease. 
The  tlieory  of  Pettenktdcr  that  tlit^  ]joison  is  not  eliminated  in  a  con- 
dititni  capable  nf  imm**diately  giving  rise  to  tlic  disi'^L^^e,  hut  that  it 
a(*4ptires  its  patluigenie  pi-^ipcrtics  in  consequence  i\(  changes  in  tlie  soil, 
and  that  these  changes  are  jhvorcd  hy  tlie  action  of  the  grranid  water,  is 
of  a  similar  nature.     These  theories  are  ww  haigi'r  tenable. 

The  d(K*trine  of  Mnrehis(*n  and  his  ioHowers  that  the  spi'eitie  eaU8e 
of  this  disease  may  l>e  gencratenl  di  novo  in  decomjxising  sewage  in 
which  the  discliarges  of  enteric;  fever  |>atients  are  not  present  i*  like- 
wise untenaljle.  It  is  true  that  filth,  deft^ctive  sewers,  eesspmds,  and 
soils  eontaminaletl  M'ith  t'ccal  matter  favor  tht*  aecumnlation  uf  ty]thc*id 
germs,  and  in  some  cases  suj>ply  media  for  their  growth,  but  tlK\se  con- 
ditions cannot^  in  the  absenee  of  the  specific  infecting  principle,  give 
rise  to  enteric  fever.  There  is  no  proctf  whatever  that  this  disease  in 
the  absence  of  the  germ  referred  to  can  lie  geueratetl  by  tlie  pnKluets 
of  de<:Miy  or  deci  mi  position,  liy  newer  e.vhalations,  by  tainted  fi>od,  or  hy 
the  aetion  of  other  hactc-ria. 

By  far  the  largest  proportion  of  the  bacilli  are  without  doubt  dci^troyed 
within  the  bi»dy.    The  remainder  find  tlieir  way  on!  in  tlie  stcmls,  to  ai 
slight  extent   in  the  urine,  very  rarely  in  the  vomited  or  expectorated 
matters  or  the  perspiration.     They  are  not  eliminate<l  by  the  expired 
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air.  Enteric  fever  cannot  therefore  be  regarded  as  contagious  in  the 
ordiMTv  meaning  of  the  term.  It  is  communicable  by  the  infecting 
principle  contained  in  these  matters,  but  chiefly  in  the  fecal  discliarges. 
This  infecting  principle  is  invariably  derived  either  directly  or  indirectly 
from  a  previous  case. 

Sporadic  cases  of  enteric  fever  occasionally  occur  under  circumstances 
that  baffle  explanation.  This  has  sometimes  been  the  case  among  small 
bodies  of  troops  in  practically  uninhabited  districts,  as  in  border  cam- 
jiaigns.  The  suggestion  that  the  infection  under  these  circumstances 
has  taken  place  by  means  of  typhoid  bacilli  in  condensed  milk  or  other 
articles  of  food,  and  that  the  immunity  of  those  who  escape  is  to  be 
agcribed  to  previous  attacks  of  enteric  fever,  is  plausible.  The  alter- 
nate sti2p:e8tion  that  the  infecting  principle  of  enteric  fever  is  a  germ 
widely  diffused  in  nature,  and  that  it  acquires  pathogenic  properties 
when  developed  in  contact  with  decomposing  fecal  or  other  organic 
matter,  has  not  met  with  general  acceptance. 

Pathological  Anatomy. — The  typhoid  bacilli,  gaining  access  to 
the  organism  by  way  of  the  gastro-intestinal  tract,  enter  the  lymph 
jttnicttires  of  the  intestines  and  there  develop,  elaborating  toxic  prin- 
ciples to  which  the  constitutional  phenomena  are  due.  Brieger,  Frankel, 
•Mothers  have  isolated  from  bouillon  cultures  of  the  bacilli  a  toxalbu- 
min  to  which  the  term  typho-toxin  has  been  applied.  The  fact  that 
typhoid  bacilli  are  not  found  in  the  fecal  discharges  in  the  early  course 
of  die  disease,  but  first  appear  about  the  time  of  the  necrosis  of  the  lymph 
elements,  justifies  the  assumption  that  the  bacilli  do  not  develop,  as  do 
those  of  cholera,  within  the  lumen  of  the  gut. 

The  constant  and  characteristic  gross  anatomical  changes  of  enteric 
fever  are  to  be  studied  in  the  solitary  and  agminate  glands  of  the  intes- 
tines, especially  at  the  lower  end  of  the  ileum,  in  the  associated  lymph- 
atic structures  of  the  mesentery,  and  in  the  spleen. 

Anatomical  Changres  in  the  Intestines. — The  anatomical  changes  ' 
in  the  intestines  may  be  divided  into  four  stages. 

1.  The  Stage  of  Ijtfiltrafion  or  HyperpJama, — In  this  stage  swelling  of 
the  Politar}^  and  agminate  glands  takes  place,  and  is  due  to  hyperplasia 
of  dieir  elements,  the  surrounding  niueous  membrane  being  intensely 
hypersemic.  The  agminate  glands  are  distinctly  elevated  above  the 
surrounding  surface,  and  after  the  early  hyj)ertemia  and  congestion  have 
disappoariKl  become  grayish  white  or  ()j)aqiie  in  apj)earance,  with  a 
slightly  rough,  irregularly  mammillated  surface.  The  solitary  follicles 
are  not  invariably  aifected,  but  when  affected  they  constitute  shot-like 

E ejections  from  an  eighth  to  a  ([uarter  of  an  inch  in  diameter.  The 
yperplasia  of  the  lymph  elements  extends  deeply  into  the  submucous 
ti»»ue,  but  at  the  borders  it  is  limited,  so  that  both  the  solitary  and 
^inate  lymph  follicles  are  distinctly  differentiated  from  the  surround- 
ing mucous  membrane  by  abrupt  margins.  The  whitish  or  opa(|ue 
appearance  of  the  glands  is  due  to  the  compression  of  the  bloodvessels  : 
P'-'f  is  the  infiltration  limited  to  the  glands,  but  may  j)r()eeed  deeper, 
involving  the  submucous,  the  muscular,  and  even  the  serous  layers  of 
the  intestine. 

The  infiltration  attains  its  maximum  develoj)ment  some  time  between 
tt€  end  of  the  first  week  and  the  tenth  dav  of  the  disease.     At  this 


174  ENTERIC  OR  TYPHOID  FEVER. 

stage  of  the  process  the  anatomical  change  may  cease  and  resolution 
take  place ;  if,  however,  as  is  commonly  the  case,  the  bloodvessels  have 
become  so  choked  that  repair  is  impossible,  necrosis  of  the  lymph  struc- 
tures results. 

In  children  hyperiilasia  of  the  lymph  follicles  is  not  uncommon  in 
intestinal  diseases.  It  occurs  also  in  scarlet  fever,  measles,  and  diph- 
theria. While,  therefore,  hj^>erplasia  of  the  lymph  follicles  is  not 
l)eculiar  to  enteric  fever,  a  marked  enlargement  of  these  structures  is 
nirely  seen  in  adults  in  any  other  febrile  aflection. 

2.  TIw  Stage  of  Necrosis. — The  hyperplasia  of  the  lymph  follicles  ad- 
vances. Resolution  is  no  longer  i)ossible.  Mechanical  interference  with 
the  blood  8up[)ly  from  the  pressure  of  the  infiltrated  tissues,  the  growth 
of  the  bacilli,  and  the  direct  action  of  the  concentrated  toxic  principles 
evolved  at  the  seat  of  their  activity  are  factors  in  bringing  about  rapid 
and  more  or  less  extensive  necrosis  in  the  affected  glands.  The  swollen 
patches  and  discrete  follicles  undergo  sloughing,  which,  on  the  one  hand, 
may  be  superficial,  involving  only  the  epithelial  and  subepithelial  struc- 
tures, and,  on  the  other,  may  extend  to  and  involve  the  peritoneal  coat 
of  the  intestine.  Between  these  extremes  necrosis  of  varying  depth 
occurs,  tlie  muscularis  commonly,  but  by  no  means  invariably,  Timitme 
the  process.  Tlie  infiltration  and  necrosis  are  progressively  more  marked 
toward  the  lower  end  of  the  small  intestine,  and  in  severe  cases  the 
mucosa  of  the  ileum  for  some  inches  above  the  ilio-csecal  valve  is 
extensively  gangrenous.  The  attached  sloughs  are  of  a  grayish-white 
color,  or  they  may  be  stained  yellowish  brown  or  green  by  the  intes- 
tinal contents,  especially  the  bile ;  sometimes,  being  infiltrated  with 
blood,  they  are  dark  in  color.  The  separation  of  the  sloughs  takes 
place  during  the  latter  half  of  the  second  and  the  course  of  the 
third  week. 

3.  The  Stof/e  of  Ulceration, — The  sloughs  are  gradually  detached, 
separation  taking  place  first  at  the  borders.  Ulcers  of  varying  depth 
and  of  a  size  and  form  corresponding  to  the  necrotic  tissue  are  thus 
formal.  If  an  entire  patch  be  involved,  the  resulting  ulcer  is  elliptical, 
of  considerable  size,  and  situated  opposite  the  mesentery,  its  long  axis  cor- 
responding to  the  long  axis  of  the  bowel.  It  is  more  common  to  find 
irregularly  circular  or  ovoid  forms  which  occupy  a  j)ortion  <mly  of  the 
Peyer's  patcli,  or  two  or  more  irn^gularly  bordered  forms  of  ulceration 
sej)a rated  by  bands  of  mucosa.  Very  extensive  ulceration  is  sometimes 
encountered  just  above  the  ileo-cwcal  valve.  The  cnlgesof  the  ulcers  are 
usually  abrupt,  the  surrounding  tissu(»s  being  thickened  and  often  over- 
hanging. Their  bases  may  be  formed  by  the  submucosa ;  more  com- 
monly they  are  foruHKl  by  the  muscularis,  sometimes  by  the  serosa,  and 
in  those  instances  in  which  the  necrosis  involves  the  peritoneum  the 
wall  of  the  gut  may  slough  out  through  its  entire  thickness.  Ulcers 
resulting  from  necrosis  of  the  solitary  follicles  are  usually  small  and 
round.  When  death  has  occurred  late  in  the  course  of  the  attack 
irregular,  serpiginous  ulceration  is  in  souk*  instances  observed. 

4.  Tlte  !<faf/('  of  ( 'irafrizafion, — The  swelling  in  the  edges  of  the  ulcers 
gradually  diniinislies,  the  base  hecoiries  covered  with  a  delicate  layer 
of  granulation  tissu<\  and  the  nnicosa  extends  over  the  healing  surface, 
which  is  ultimately  invested  with  epithelium.     The  gland  structure  is 
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to  some  extent  re-formed.  The  resulting  scar  is  slightly  depressed, 
usually  pigmented,  smooth  and  less  vascular  than  tne  surrounding 
mucosa.  It  has  no  tendency  to  contract  or  pucker  or  to  narrow  the 
lumen  of  the  gut.  When  cicatrization  progresses  in  this  favorable 
manner  the  time  occupied  by  the  process  of  healing  is  probably  about  a 
fortnight.  Lesions  are  sometimes  seen  in  which  cicatrization  is  going 
on  in  one  place  while  in  another  active  ulceration  is  in  progress.  W  hen 
death  occurs  during  a  relapse  patches  of  active  ulceration  coexist  with 
the  nearly  healed  ulcers  of  the  primary  attack. 

The  solitary  glands  of  the  caecum  and  colon  are  involved  in  a  con- 
siderable proportion  of  the  cases.  The  appendix  may  also  be  the  seat 
of  ulceration.  Perforation  of  the  caecum  is  a  rare  event.  The  lesions 
of  the  lymph  structures  of  the  intestine  do  not  in  all  instances  go  on  to 
necrosis.  It  is  probable  that  resolution  without  extensive  necrosis  takes 
place  in  the  abortive  cases  and  in  many  of  the  cases  in  childhood.  This 
process  results  from  fatty  and  granular  changes  in  the  cells  which  under- 
go destruction  and  are  absorbed. 

There  is  associated  with  these  lesions  catarrhal  inflammation  of  the 
large  and  small  bowel,  to  which  must  be  ascribed  many  of  the  intes- 
tinal symptoms,  and  in  particular  the  diarrhoea. 

A  limited  number  of  cases  have  been  reported  in  which  the  symp- 
toms of  enteric  fever  have  occurred,  but  upon  section  the  intestinal 
lesions  have  not  been  found,  although  the  mesenteric  glands,  spleen,  and 
kidneys  have  been  enlarged  and  congested.  The  presence  of  the  bacilli 
of  Eberth  in  the  affected  organs  is  necessary  to  the  diagnosis  of  enteric 
fever. 

Hemorrhage  from  the  bowels  occurs  in  about  5  per  cent,  of  the  eases. 
It  oi-curs  at  the  time  of  the  separation  of  the  sloughs.  The  frequent 
<KXJurrence  of  large,  even  fatal,  hemorrhages  points  to  tlie  imj)lication 
of  arterial  twigs  of  some  size  in  the  necrotic  process.  Adlierent  clots 
may  be  found  at  the  source  of  the  bleeding.  Oozing  of  blood  may 
occur  from  the  swollen  borders  of  the  ulcer. 

Intestinal  perforation  occurs  with  about  equal  freciueney.  The  open- 
ing may  be  round  or  **  jHin(4ied  out ''  or  slit-like  and  linear.  In  the 
former  case  it  ri^ults  from  the  separation  of  a  slough  that  has  involved 
the  wall  of  the  gut  throughout  its  entire  thickness,  including  the  peri- 
toneum ;  in  the  latter  from  tearing  of  the  base  of  an  ulcer  extending 
t4>  the  |>eritoneum  in  conseciuence  of  active  peristaltic  movement.  Per- 
foration fK'curs  more  commonly  about  the  time  of  the  sej)aration  of  the 
sloughs,  but  it  may  take  place  some  weeks  after  the  defervescence.  In  a 
majority  of  instances  perforations  are  single,  but  two  or  more  may  be 
present.  Their  usual  site  is  within  ten  or  twelve  inches  of  the  ileo- 
cseoal  valve.  Perforations  of  the  cjecum  and  of  the  appendix  are  less 
<*ommon.  The  escape  of  intestinal  contents  is  followed  by  infection  of 
the  peritoneum  and  general  peritonitis. 

The  mesenteric  glands  show  histological  changes  similar  to  those  in 
the  intc^stinal  lymph  structures.  In  the  early  stages  they  are  hvpera?mic 
and  enlarged ;  later  they  become*  pale,  and  not  infrequently  limited 
m^crotic  areas  are  found,  especially  in  the  central  portion  of  the  glands. 
In  the  majority  of  instances  the  lesions  in  the  glands  of  the  mesentery 
undergo  complete  resolution.  Occasionally  they  soften  or  undergo  cheesy 
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chiiiigt\s,     Thev  may  ultimately  be  converted  by  the  deix»sitioii  of  lime 


siilts  into  lianL  eiilcaroon^;  mn.^ses.     In  other  instiinees  ^Jivft* 


iini]^ 


of  tht 


^& 


niesenterie  glanils  may  result  in   the  formation  of  psendt^-absee^^^ies,  the 
Willis  of  wliieii  rriay  rupture  and  give  rise  In  fatal  peritonitis^. 

Otlier  lymphati*^'  <rhuids  miiy  undergo  enlargenient,  notably  those  in 
the  fissure  of  the  liver,  the  retroperitoneal  glandi^,  ami  the  hroneliiul 
glands. 

The  SPLEEN  is  enlarged  in  over  90  pt-r  eent,  of  the  ea-se,"^  of  enteric 
fever.  It.^  struetnre  i^!iows  ehanges  analogon.s  to  th^»se  in  tht-  lymph 
follicles  of  the  intej^tines  iu  the  earlier  stiiges  of  tlie  disea.^e.     It  \^  *^>ft, 

pnipy,  and  may  be  ev<*n  ditflU" 
ent.  UiM»n  sectiiHi  the  surface 
is  brownish  red  in  color,  and 
hemorrhagic  infhreti?  are  fre- 
quently fount L  It  is  liable, 
when  greatly  softened,  to  l»e 
aeridrn tally  ruptured  In'  palpa* 
tion,  or  tlits  accident  may  even 
occnr  spontinieiHisly.  Knpture 
of  the  spleen  occnrred  in  five 
instaueci^  among  two  thousand 
autopsies  at  the  Munich  Patho* 
logical  Institute. 

Tlie  ctdargcment  of  the 
spleen  may  be  usually  recog- 
nized toward  the  end  of  the 
first  week*  It  reaches  its  max- 
imum about  the  fuiirteenth  day, 
when  the  orgiin  will  l»e  found  to 
be  two  or  three  times  its  nornjal 
Hize.  During  the  fourth  week  or  with  the  oceurreoce  of  ilefervesccnce 
involutiiMi  rapidly  takes  place,  and  by  the  mv\  of  the  fifth  week  the  orgtm 
hiLs  returncfl  to  its  mirma!  dimensions.  Persistent  splenic  enhirgement 
after  defervescence  points  to  tlic  possibility  of  a  relapse.  Enlargement 
of  the  siilcen  does  not  occur  in  many  of  the  cases  in  advanced  life:  it 
may  also  he  absent  wIumi  tlie  capsule  has  become  tliickcned  as  the  re- 
sult of  previous  inrtammation,  with  the  formation  of  firm  axlhesions  to 
ailjar**!U  struct ures. 

Ttie  LiVKR  early  in  the  course  of  the  disease  is  hyper^mic  and  slightly 
enlargrd,  I^ater  it  is  somewhat  yiale  and  less  consistent  than  uru'maL 
The  minute  changes  are  tlujse  of  |mrenchymat<»us  degeneration  ;  tlie 
liver  cells  are  granular,  crowdt^^d  with  fat,  and  the  nuclei  Indistinct, 
often  entirely  absent.  Very  rarely  the  liver  presents  an  aijpearaiiee 
resembling  that  of  acute  yellow  atrophy. 

Certain  peculiar  changes  occurring  in  the  liver  have  been  deseribal, 
notably  l)y  Wagner,  wIhi  applic<l  to  them  the  term  **  lymphoid  noilules/* 
and  Handtord  called  attention  to  the  existence,  late  in  the  diseasCj  of 
jsimall  necrotic  areas. 

Investigjitiuns  recently  civnducttMl  by  Walter  Reed  in  the  pathological 
labomtory  f  if  the  Johns  Hopkins  University  *  show  that  the  lyniphomata 

^  Am,  Jtmm.  Med.  Se^ienre^y  Soxemher^  1895. 
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Hummi  spleen,  t«ntli  day  of  enteric  fever  (Charcot). 
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Fig.  10. 


Human  liver,  tenth  day  of  enteric  fever 
(Charcot). 


of  Warner  are  in  reality  areas  of  necrosis.  As  to  whether  they  are  due 
to  the  direct  action  of  the  bacillus  of  Eberth  or  are  caused  by  the  action 
of  toxalbumins  has  not,  as  yet,  been 
definitely  determined.  The  latter  ex- 
planation is  r^arded  by  Keed  as  the 
more  probable,  in  view  of  the  fact  that 
Welch  and  Flexner  ^  have  produced  in 
the  liver  of  guinea-pigs  well  marked 
necrotic  areas  by  the  injection  of  the 
toxalbumins  of  diphtheria. 

PylephlebitU  with  resulting  abscess 
of  the  liver  is  an  exceedingly  rare  com- 
plication. Lannois'  recently  rejwrted 
a  case  of  enteric  fever  in  which  there 
occurred  pylephlebitis  and  multiple 
hepatic  abscesses,  the  presence  of  the 
bacilliLs  of  El>erth  being  demonstrated 
in  the  pits.  As  a  result  of  his  studies 
of  this  case  and  of  the  literature  ui)on 
the  subject  the  conclusion  is  reached 
that  the  complication  is  a  rare  one. 
Catarrlial  or  diphtheritic  inflammation 
of  the  gall-bladder  may  l)e  encountered. 

Kidneys. — Parenchymatous  changes  occur.  They  consist  of  cloudy 
swelling  with  granular  degeneration  of  the  cells  of  the  convoluted  tubules. 
Acute  nephritis  is  an  occasional  complication.  Disseminated  areas  of 
nmnd  cell  infiltration  corresponding  to  the  so  called  Umphomata  of 
Wagner  in  the  liver  and  sometimes  proceeding  to  softening  have  been 
<)bser\'e<l.  When  suppuration  occurs  the  apjK^arance  is  that  presented 
by  miliary  abscesses.  Typhoid  bacilli  have  been  found  in  these  minute 
collections  of  pus.  Diphtheritic  inflammation  of  the  jKjlvis  of  the  kid- 
ney is  of  rare  occurrence.  The  bacilli  have  been  found  in  the  non- 
albuminous  urine,  more  commonly  when  albumin  is  present  and  in 
cases  of  pj-uria. 

Catarrh  of  the  bladder  is  by  no  means  infrequent.  Diphtheritic 
cystitis  is  rare.  Purulent  cystitis  is  usually  due  to  the  use  of  uncleanly 
catheters.  Epididymitis  is  more  apt  to  occur  in  c^ses  that  have  re([uired 
catheterization. 

The  Heart  and  Bloodveesels. — Endocarditis  occasionally  occurs. 
It  IH  iL<iially  slight.  Of  two  thousand  jK)st-mortem  examinations  at 
the  Munich  Pathological  Institute^  it  was  present  in  eleven  instances. 
Pericarditis  is  also  a  rare  li^sion  in  enteric  fever,  being  found,  according 
to  the  siime  statu^tics,  in  fourteen  (*ases. 

The  myocsmlium  shares  in  the  general  wasting  which  accompanies 
the  disease.  The  muscle  of  the  heart  is  relaxe<l,  flabby,  and  atn)phic. 
When  the  organ  is  removed  from  the  b(Hly  and  plac^eil  u}M>n  the  jwst- 
mortem  table  it  flattens  out.  Microscopically,  there  is  found  granular 
and  fatty  degeneration  with  small-celleil  infiltmtion  ;  the  fibres  are  in- 

»  Johnt  Hopkinn  HottpUal  BttUetin,  1802,  vol.  iii.  No.  '20. 

'  Berne  de  MSdecine,  1895.  No.  11,  p.  9<)9. 

'  Mimchener  wudieiniache  Woehenschrift,  No8.  3  and  4,  1891. 
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diHtiiictly  striated  or  tlit?  striiition  is  last  and  they  are  tnuiBhieent  and 
granular. 

The  arterioij  ari'  fro<jUetitly  itn]>li('atod  in  the  pathological  prorosses 
of  enteric  fever.  Obi ite rati ncf  en(lart4Titi.s  noeurs.  It  more  commonly 
afleets  the  vessels  of  the  lower  extremitie.s.  Endarteritis  of  the  smaller 
vessels,  especially  of  the  <"<m)nary  arteries,  is  m*t  imeuuinuin.  Prolifer- 
atiiig  endarteritis  involving  the  smnller  vessels  was  found  hy  Dewevre 
in  :\  of  liis  scries  of  4H  vi\^vs.  Venons  tln^onihi  occnr.  They  are  relatively 
comnuMi  ill  the  femund  veins;  less  so  in  the  cerebral  veins  and  sinnst:*8. 

The  voluntary  muscleB  fre<piently  show  gramdar  and  fatty  changes. 
These  ehangt^s  oeeiir  in  t*thcr  infetlions  febrile  diseases  and  are  not 
peculiar  to  enteric  fi-vcr.  Knpture  of  bundles  cd*  muscle  fibres  si>me- 
times  takes  |dnce,  <ri\ing  rise  to  hennirrhage  into  the  muscles,  and,  less 
frequently,  to  j>scudo-al iscn/sses. 

Salivary  Glands  and  Pancreas. — The  cells  of  the  salivan/  f/huffs 
and  of  the  pam'reas  frequently  slio^v  granular  degeneration,  and  it  is 
stated  that  these  strnctures  become  enlarged  ancl  firmer  in  consistence 
than  normal  early  in  the  disease.  A  suppurative  inflammation  <»f  the 
par*  it  id  glands^ — piirntid  bulHi — sometimei>  ut^eiu*s  as  a  complication  of 
the    iliseasc. 

TIu*  Eespiratory  Organs  present  vanous  and  inq>i>rtant  lesions, 
tHeerative  laryngitis  not  infrequently  occurs.  Tlie  situation  of  the 
ulcers  may  be  in  the  posterir»r  wall,  u]ioo  the  ary-epiglottidean  f  dds,  or 
at  till*  liase  id^  the  ejjighittis.  Acute  laryngeal  (cdema  r^caisionally 
results,  and  may  nct-essitate  the  perfonnancc  of  tnieheotomy.  This 
rvperation  was  found  necessary  in  S  tjf  the  lil>  cases  noted  in  the  statistii's 
r»f  the  Path<d<*gieal  Institute  of  Mimich.  Brenchitis  is  eommc)n,  and 
the  bronchial  tubes  show  those  changes  which  uiulerlie  the  various  ffirnid 
of  lu'onehial  catarrh  in  fither  diseases.  The  lungs  show  changes  refer- 
iildc  to  tlic  twotbld  condition  of  an  eiifct^ilcil  circulation  and  a  blunt*Hl 
conditittn  of  ttu^  nervous  system.  Rronchri*pn<'umouia  in  enteric  fever^ 
as  in  otlier  so-called  typhoid  conditions  attended  by  au  obtumled  con- 
ditio m  ed'  the  nei*vous  system  and  impairment  id"  tlie  laryngeal  n^flex,  is 
nearly  always  due  to  the  entrance  into  the  upper  air  |>assages  and 
linjucliial  tubes  of  sejUie  ]>articles  from  the  mouth  and  pharynx,  either 
by  inhahitiiju  or  during  the  act  nf  dcglutiti(>n.  Such  iidection  causes 
bronrliijil  eatarrh,  which  by  extension  involves  the  liner  tubes  and  alr- 
vesi(4c>. 

t  'Hypostasis  of  the  dependent  portion  of  the  lung  and  splenization  are 
Cfimnion.  Many  ca^es  of  so-called  hypostatic  congestion  are  regarded 
by  Strum|»ell  as  being,  in  reality,  instances  td  broucho-pueuinfuna. 
Other  puhuonary  lesions,  more  or  less  frequently  encounteix^l,  are 
putrid  bronclutis,  gangreui',  abscesses,  and  infarction.  Croniw)us  |u»eu- 
monia  is  a  frwpient  compHcation  due  to  secondary  infection  by  the 
iiiphmet^m  pttenmotua,  ant]  is  usurdly  encoinitcnxl  after  the  course  of  the 
disease  has  become  well  established.  Croujious  [>ncunionia  is,  however, 
in  8ome  instances  apparently  due  not  to  infection  by  the  diploefK»cus 
pneunionife,  but  in  infectitui  liy  the  bacillus  of  Eberth.  Under  these 
circumstances  it  usually  occurs  early  in  the  course  of  the  attack,  and  has 
bet'u  attrilvutcd  to  lo(*alii?ation  of  the  specific  process.  The  difierence 
between  the    two    (brnis,  however,   is  i-ather  a  bacteriological  than  an 
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anatomical  one.  In  a  case  of  mine  in  the  Jefferson  Hospital,  Coplin 
found  Eberth's  bacilli  in  the  pulmonan-  exudate.  Involvement  of  the 
pleura  Ls  not  verj'  common.     Fibrinous  pleurisy  and  empyema  occur. 

The  central  nervous  system  rarely  shows  gross  lesions.  Sometimes 
slight  adhesions  of  the  dura  mater  to  the  cranium  are  found.  Increased 
vast*ularity  of  the  pia  with  minute  hemorrhages  and  vascular  injection 
of  tlie  brain  substance  may  occur  early.  When  death  takes  place  late 
in  the  course  of  the  attack  oedema  and  moderate  distention  of  the  ven- 
tricles are  noted,  and  are  to  be  attributed  to  wasting  of  the  brain  tissue. 
Verj'  rarely  large  hemorrhages  or  the  signs  of  a  purulent  meningitis 
are  found.  The  lesions  of  peripheral  neuritis  have  been  frequently 
obsorveil. 

Symptoms. — Q^neral  Clinical  Course. — The  period  of  incubation 
(»f  enteric  fever  Is  variable.  In  general  it  may  be  set  down  as  from 
two  to  three  weeks.  The  incubation  period  in  some  well-authenti- 
cati»<l  eases  has  not  exceeded  four  or  live  days.  In  a  cjise  of  my  own 
in  the  Philadelphia  Hospital  it  was,  so  far  as  could  be  determined, 
only  four  days.  The  onset  is  commonly  so  insidious  that  the  jnitient  is 
unable  to  designate  the  actual  time  of  the  beginning  of  the  attack. 
£^  PnKln)mal  symptoms  consist  of  genenil  lassitude  and  languor,  fatigue 
U|>on  slight  ex(»rtion,  vertigo,  headache,  frontal,  occipital,  or  general, 
but  almost  always  aggravated  toward  evening ;  slight  nausea,  loss  of 
appi*tite,  and  in  some  castas  fleeting  colicky  pains  in  the  abdomen.  A 
tendency  to  diarrhoea  is  often  present  in  the  prodromal  stage,  or,  if 
abs4'nt,  is  easily  induccKl  by  the  administnition  of  mild  laxatives. 

The  facies  soon  becomes  dull,  there  is  slight  impairment  of  hearing, 
and  the  piitient  complains  of  aching  of  the  back  and  limbs.  The 
tongue  is  coateil,  and  epistaxis,  which  may  consist  of  only  a  few  drops 
of  blo<Ml,  a  mere  stain  upon  the  handkerchief,  constitutes  a  sign  of 
diagnostic  imiwrtance  at  this  period  of  the  disease. 

These  protlromal  symptoms,  not  well  defined  in  every  case,  continue 
for  a  varying  jKTiod,  and  in  some  instances  last  for  a  week  or  more  ;  in 
others,  however,  where  the  infection  is  intense,  chanicteristie  symptoms 
of  marked  severity  may  develop  within  two  or  three  days  after  the 
occurrence  of  the  primary  symptoms.  In  default  of  other  definite  cri- 
teria the  actual  onset  of  the  disease  is  to  l)e  reckon(»d  from  the  day  the 
patient  betakes  himself  to  beil,  but,  as  this  event  depends  much  u|>on 
imiividual  temi^rament,  some  difficulty  usually  arises  in  estimating 
definit(*ly  the  date  of  the  beginning  of  the  attack.  The  onset, 
however,  is  rarely  abrupt,  and  is  less  frequently  so  in  adults  than  in 
children;  it  is  seldom  markcnl  by  a  decidwl  rigor,  but  is  in  some 
instances  attended  by  chilly  sensations. 

The  fird  week  of  the  disease  is  eharact(»riz(Ml  by  a  gradual  rise  in 
tem|ieniture,  the  subfebrile  temjwrature  of  tlu*  prenlromal  stage  grad- 
ually merging  into  the  steadily  increasing  fever  of  the  first  week. 
The  n^n>nl  of  each  evening's  temperature  exceecls  that  of  tlu*  previous 
evening  bv  a  d<*gree  or  a  degree  and  a  half  of  the  Fahrenhc^it  scale, 
until  by  the  evening  of  the  fifth  thiy  it  reaches  103°  or  104^  V, 

AlxMit  this  time  the  temjx^niture  commonly  attains  the  fastigium,  the 
elevation  which,  in  the  absiMK'e  of  complications,  it  is  to  maintain  during 
the  oournc  of  the  attack. 
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The  pulse  is  increased  in  frequeney,  and  altliough  the  vohime  is  full 
the  tension  is  h)\v ;  it  after  u  time  beeomes  dirrotie.  The  skin  is 
nsuallv  hcit  luid  dry  ;  exeeptionally  even  at  this  penml  it  is  moist  and 
Imtlied  in  perspinition*  Tht*  headnehe  of  tlie  urcMlronial  stagx:*  ijKTeases 
in  severity,  and  epistaxis,  wiiieli  may  i>r  may  not  have  oeeurred  during 
the  ]>rodn>nial  period,  is  often  present  iluring  the  first  week  ;  it  Is 
nsually  slight,  sonietimes  considendil*-,  Mnscohir  prostration  is  marked  ; 
the  jKUient's  expression  is  already  dnil  and  apatiietie,  although  upon 
Ix'in;;  aronsetl  his  mind  is  ('h.*ar  aial  his  incmnry  ^wxh 

Slet'ji  is  restless  and  often  disturhi-d  liy  disagreealde  dreams,  while 
toward  the  eml  of  the  first  week  slight  transient  delirinni  develoi)»i, 
espeeialiy  upon  awakening. 

The  lips  are  parched  and  dry,  and  the  tongue,  usually  at  this  period 
moist,   is  swollen  and  eovered   witli  a  whitish   fur,  tlriii  or  thick  aud 
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Eoteric  fever,  single  rclaptio  (PenDftylvanta  Hotpitftl). 

creamy,,  and  limited  to  the  dorsum,  thr  n>argins  and  tip  being  bright 
red.  Apjietite  is  lost,  and  there  is  thirst  ;  diarrhrea  eontinues,  although 
in  many  eases  the  bowels  are  <H>ntined  at  tlie  miset.  Diarrhcea  doe>  not 
at  this  stage  usnidly  exceed  four  or  five  loose  yelhnv  stools  in  tlie 
course  of  twenty-fotir  hours,  fecal  in  character  and  nuattcmle^l  In-  ]iain. 
Diarrhrea  may,  howi'ver,  he  absent  diu'ing  the  entire  course  of  the  iY\f" 
eai^e.  Towanl  the  end  of  the  first  week  tympanites  develops,  and  there 
IB  tenderness  elicited  by  pressiire  in  the  ileo-eieeal  region  or  in  the 
neigldiorhood  of  the  und)ilicns  ;  gurgling  may  also  he  dtneloped  by 
pressure  in  the  right  iliac  region.  Toward  t!ic  end  of  the  first  week  an 
increase  in  the  area  r»f  splenic  dnlness  may  be  dctcetinh  ami  the  charac- 
teristic rash  appears  as  rose  cohn'ed  spots.  The  urine  is  diminished 
m  quantity,  its  urea  increased,  and  the  chh^rides  diminishMl,  while  fre- 
cjuently  a  tniec  of  albumin  is  present.  At  this  perio*!  a  fcAv  seatterfMl 
rales  may  be  heani  over  Inith  sides  of  the  (*hest  |;iosteriorly,  i*speeially 
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at  the  bases,  and  slight  occasional  cough  may  occur  as  a  symptom  of 
bronchitis  almost  from  the  very  onset. 

There  is  usually  pallor  of  the  face,  with  circumscribed  flushing  of  the 
cheeks  ;  the  conjunctiv8B  are  pale  and  the  pupils  considerably  diuited. 

In  the  second  week  the  symptoms  are  aggravated  ;  the  fever  remains 
high  and  is  continuous  or  subcontinuous  in  type.  The  action  of  the 
heart  is  feeble  and  the  first  sound  weak  ;  the  pulse  varies  in  frequency 
from  90  to  120,  is  less  ftdl  than  during  the  first  week,  and  may  become 
less  dicrotic.  The  expression  is  duller,  the  flush  upon  the  cheeks 
deepens,  and  in  severe  cases  the  face  becomes  slightly  dusky.  The 
headache  now  spontaneously  diminishes.  The  patient  becomes  dull  and 
somnolent,  but  has  little  or  no  soimd  sleep ;  he  is  indifferent  and  apa- 
thetic, and  the  dulness  of  hearing  increases.  When  aroused  and  ques- 
tioned he  commonly  replies  connectedly,  but  usually  in  monosyllables. 
Muscular  movements  are  feeble  and  tremulous ;  the  tongue  is  dry,  red, 
and  fissured,  often  incrusted  with  sordes  and  protruded  with  difficulty. 
The  patient  lies  upon  his  back,  with  his  eyes  half  closed,  listless,  and 
making  feeble,  wandering  movements  with  his  hands.  The  delirium 
Is  usually  wandering  or  muttering  in  character,  and  if  the  case  be 
severe  there  may  be  involuntary  discharges  of  the  urine  and  faeces, 
or  the  urine  may  be  retained.  In  other  cases  delirium  is  active,  even 
maniacal,  and  this  variety  may  develop  suddenly  from  the  wandering 
form.  Tympanites,  diarrhoea,  and  other  abdominal  symptoms  are  more 
marked ;  fresh  crops  of  the  rash  continue  to  make  their  appearance, 
and  evidences  of  pulmonary  congestion  become  decided.  In  favorable 
cases  defer\'escence  may  now  set  in. 

In  the  third  week  the  symptoms  are  the  same,  but  more  grave.  The 
loss  of  strength  is  extreme  and  the  emaciation  marked ;  the  muscles  are 
flabby  and  the  cheeks  hollow.  The  pulse  is  feeble  and  accelerated,  and 
sometimes  running  in  character ;  the  rash  continues  to  reappear  in  fresh 
cn>|>s  ;  free  sweating  is  (common  and  sudamina  appear,  esj)ecially  upon 
the  alxlomen  ami  lower  j)()rti()n  of  the  thorax.  Muscular  movements 
are  tremulous  and  ataxic,  and  subsultus  tcndiiuim  may  occur.  Bed- 
S4>res  may  now  make  their  appearance,  and  tliere  is  danger  of  pul- 
momir\'  cf>mi)lications  and  failure  of  the  circulation.  The  heart's 
action  is  fe<*ble,  the  impulse  faint  or  inipercoptible,  and  the  first  sound 
fre<|uently  inaudible.  The  temperature  early  in  the  third  week  usually 
c«)nfi>mis  to  the  remittent  type. 

With  the  fou/ih  week  the  temperature  range  becomes  intermittent.  This 
peri<Ml  may  mark,  even  in  grave  attacks,  the  beginning  of  convalescence. 
In  that  cjise  the  morning  remissions  of  temperature  for  a  few  days  often 
reach  subnormal  ranges.  The  symptoms  ameliorate,  gradual  improve- 
ment takes  plac»e,  the  tongue  cleans,  constipation  replaces  diarrhcea,  the 
an>a  of  splenic  dulness  decreases,  the  urine  becomes  clear  and  more 
abumlant,  and  albumin,  if  present,  disappears  ;  the  skin  is  now  bathed 
in  |)ersniration  ;  emaciation,  however,  doc^s  not  stop  until  the  tempera- 
tun*  falls  to  normal ;  a  ravenous  hunger  now  develops,  and  is  charac- 
teristic of  the  period.  Convalescence  is  tardy,  and  is  apt  to  be  protnieted 
by  <'om plications,  sc»quels,  or  relapses.  Th(»  tenipeniture  is  at  this  time 
extremely  unstable,  and  recrudescences  of  fever  are  brought  about  by 
slight  causes. 
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SpF.eiAf.  Symptoms. — Temperature. — In  iniwmplieated  crisos  the 
temiK'nitinv  ninge  umy  hv  diviiltHl  mtn  fnur  ihtiocIs,  mch  ui'  whicli  Im,'?  its 
s|>(H'inl  fovt-r  curve,  the  time  eovered  by  eiu-h  periiMl  iisimlly  lieing  niie 
week,  but  often  only  tive  diiyn^  and  exeepiioually  eight  or  uiuc'tluys.  Thb 
typical  temperature  curve  ls  nHKlifitMl  Uy  rrunplir'atious  aud  treatment 
and  proloug<Hl  by  relajiscs  aud  h'^jirIsv  In  thr  ^^tage  ni^  tm^^et  nr  during 
tlie  first  week  ot*  the  dji^case  tin*  tenijiemture  steadily  rises  luitil  alKiut 
I  lie  fifth  or  sixth  4lay,  tlie  teuipenitnre  of  each  t*veniug  being  bi^dirr 
than  that  of  the  prcretling  eveiiiug,  and  the  temperature  of  each  morn- 
ing higher  than  that  of  the  piveeding  mnrning  :  while  this  stei)-like 
rise,  as  it  has  Ihh^u  eal!ed»  oeeurs  in  many  cases,  it  must  nut  Ik*  reganlc^d 
a.^^  invariable,  lu  this  way,  by  the  end  of  the  first  week  n  t4'mp<Tature 
of  104^  or  Ir*o^  F.  njay  hr  reached^  ami  the  height  ed'  the  temi»erature 
ninge  established.  This  fever  niuge,  tlie  acme  or  fastigium,  iiulie^ites 
the  probable  range  of  temperature  in  the  absence  of  conipliavtions  tlirougli- 
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AborUTe  torin  of  enieiic  fever,  complete  deHeireseeace  od  the  ISth  d»y  (Pennsylvania  HospltiLl>. 

ont  the  course  of  the  ciise.  Thus,  if  the  temperature  range  be  high  u|ion 
the  fifth  or  sixth  day,  the  case  is  likely  to  prove  one  charaetenzed  by 
severe  pyrexia  ;  on  the  other  Iiaiid,  if  at  this  period  the  tever  be  of 
moderate  degre<^  the  ease  is  likely  to  pursue  a  ndld  felirile  course* 
After  the  fastigium  is  attainecl,  and  during  the  coui^^e  of  the  stHMmd 
Week,  tlie  tempeniture  btvomes  suhenutiuiious  in  type,  the  variati<ma 
between  the  morning  remissions  and  evening  exaeerllatious  e<jrres|M>nd' 
iBg  to  the  dinrnal  variations  of  the  normal  temperature.  Toward  tJie 
end  of  tlie  second  week  or  at  the  l)egiuning  of  the  third  week  murktHl 
variations  l)etw<'«'ii  the  morning  and  evening  temperatures  usual  1  v  oreur, 
aud  thr  fever  curve  becomes  di.stinetly  remittent  iu  typ>,  the  extent  of 
tlie  ri'inissions  being,  at  timt»s,  as  much  as  three  or  four  degn^es.  It 
h  at  this  j>eriod  of  the  dist-ase  that  free  sweating  with  sudaniitia  is  apt 
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to  i^KVur,  With  the  decline  of  the  tl-brile  j>rc»ec.^s  thi-  teinpi'nihire 
range  assume*  at  the  end  of  the  thin!  week  or  during  the  fcairth 
week  an  intermittent  t}^>e.  At  thi,-*  period^  white  the  evening-  t<*nj])rrn- 
tiire  may  ^how  a  markc^i  febrile  rise,  th<*  morninir  tenipenitiire  is  iit^r- 
mal  or  even  below  uonnaL  Tlie  LVeuiiiir  teinpi'ratiire  u|M>n  eaeh  suc- 
ceeding day  show.s  a  progressively  diminished  rise,  until  tlie  range  of 
health  is  nmched,  the  establislunent  of  eimvalescenee  not  taking  pla<»e 
until  the  evening  tempemturc  ceases  to  rise  above  the  normal. 

l>c*imrtun»s  from  tlie  tyi>e  of  the  fever  curve  fret^iieutly  oeenr.  In 
•^me  caj^es,  instea<l  of  tlie  gradual  rise  in  tlic  temperature  charae- 
lerjjting  the  tirst  week  of  the  disease,  an  aljrupt  rise  takes  place,  and 
it  irt  in  tills  <dass  of  cases  especially  that  the  onset  ttf  tlie  disca>ie  is 
accompiinied  l>y  a  chill  or  chilliness.  Again,  the  defervescence,  instead 
«)f  occnrring  during  the  fiunth  wet^k  and  oeenpying  several  days,  may 
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Ifild  enteric  ft;irer,  7VpAu4  ^/iw^mtM  i  PcnnsFlviinla  HoApital). 

in  very  much  etirlier  and  Ih>  much  shorter  in  dumtion,  the  tempera- 
i*  de<»lining  by  u  rapid  lysis,  except icmally  by  crisis* — thr  tthotilrt'  form. 
In  a  gnuip  of  ai>jes  in  which  the  clinical  phenomena  are  well  marked 
the  fever  term  inn  tes  by  a  gradual  fall  fin  ring  the  ccuirsc  nf  the  second 
ar  eiirly  in  the  third  week — ftfj^fm^  At/W^/nm.  These  alnTrant  forms  of 
die  temjKTdture  curve  an*  rare.  Still  more  rare  are  eases  ehanieterized 
by  an  inverse  temperature,  the  nH>rniug  tem|K*niture  being  for  some 
days  or  occasionally  hit^hcr  than  that  of  the  evening,  in  the  absence  of 
mni plications.  It  is,  however,  vr*ry  comnH>t»  for  the  temjx^i'atnrt:'  curve 
to  \y€  intemiptnl  by  intereurn'ut  diseases  ;  thus,  if  |uilm<marv  ci»m- 
{liinitions  m^cnr  the  temperature  may  assumi'  a  higlu^r  range  and  it8 
("tuiDie  bt*  protracte*!  arul  irregular.  As  a  rule,  the  tempt  rature  mnge 
iMrre»f|HimU  to  the  intensity  of  the  infective  proeei^,  and  when  a  high 
t^ti|tenitiirc  \»  rxintinuou^ly  maintained  tlie  prognosis  must  l>e  regrinJeU 
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ah  unfavorable.  The  coiivers^e  of  this  !>tiitement  b,  however,  not  to 
he  assuniecl,  Ance  grave,  even  fatal,  cai^es  occaRonally  oeeur  in  which 
the  teni[x^niture  does  not  rise  above  102 '-103^  F.  (luring  the  whole 
coiirtse  of  tlie  attack. //A  sufklen  dnip  in  the  temiK'raturej  especially 
when  (x-curring  in  the  course  of  the  second  or  third  week  of  the  attack, 
must  be  regarrleij  with  anxiety,  as  it  usually  iudiaites  the  presence 
of  4*onie  serious  C4 implication.  Thus  iut^^tinal  hemorrhage  Is  almost 
always  attended  by  a  sudden  fall  in  tern jk' rat u re,  often  of  sevend  degree?* 
and  frtHjiicntly  before  the  bhxKi  makes  its  appearance  in  the  discharge?«» 
from  I  he  bowel.  The  siimc  phenomenon,  aceomfianieil  by  syniploms  of 
shock,  rnay  al>o  attend  the  occurrence  of  intestinal  perforation,  and  lh<fer 
onset  of  croupous  pneumonia  m  a  etjmpltration  of  enteric  fever  is  oeea — 

Fig.  14- 


£litertc<  (I'ver.  iutoormft]  lempeniture  uJtar  differ veiewinv  (lVuiibyIv«iiU  Umpiud). 

gitmallv  attended  by  a  brief  fall   in   tempenitiire.     Very  high  tempera- 
ture, so  nmiiu(»n   in   typhus  fever,  relnjjsiug  fever,  arid  itj  uther  acute 
infectious  diseases,  ol>served  as  an  early  manifestation,  is  to  be  regiii*ih  " 
as  nn  evidence  rd*  intense  infection  or  of  the  occtUTeiice  of  an  earl 
compli(*atton.     Hyperpyrexia  may  iK-eur  as  a  pn*agonistie  plu^nonicntuv 

I>«iring  couvaiesccncc  the  tempcnitnre  ftir  tlie  first  few  ilays  ti 
ipieutly  remains  below  m^rmal.  It-  chief  i'lmnu'tenstic,  lioM'cver,  a1 
this  period,  is  its  instability,  its  linbility  to  be  distiirlMMl  by  triHing 
etmscs.  Tiius,  even  after  the  tenipenitnre  has  been  jjctrnial  lor  a  number 
of  thiy8  rises  may  take  [jlace  as  the  result  of  dietary  errors,  constipa- 
tion, the  visits  of  friends,  eniotifjual  disturljaoces,  and  like  simple  nuises. 
Such  recrndi'Si'cnces  of  fever  ennini(»idy  last  some*  hours,  very  rarely 
more  than  a  dav  or  two.  As  riHTudesci*n<'cs  sometimes  tbOow  tho; 
fii-st  taking  of  solid  fu(Mi,  this  brief  fcvcr  nf  convali'stTUce  has  beea^ 
cidli^d  /e/>m  rftmin.  In  t»lher  instances  at\er  the  estabb^hment  of 
convalescence  the  temperature  etuitiuues  to  mnge  at  sub  febrile  kn-el 
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100°-101®  F.  This  bed-fever,  as  it  has  been  termed,  is  to  be  ascribed 
to  the  influence  upon  an  unstable  temperature  of  the  retention  within 
the  body  of  the  products  of  waste,  the  elimination  of  which  has  been 
interfered  with  by  the  inactivity  of  the  skin  and  the  constijmtion  cha- 
racterizing early  convalescence.  So  soon  as  the  jmtient  is  allowed  to  be 
out  of  bea  constipation  usually  ceases,  the  skin  becomes  more  active, 

Fig.  15. 
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EDtcrir  fever,  mild  ewe :  normal  temperature  11th  day ;  rernidt»8cence  ir>th  day,  due  to  coiutipa- 
tiun,  and  torminatinur  after  muveraeut  uf  bowels  ou  the  17th  day  (German  Hospital). 

and  elimination  in  general  more  effective.  Under  these  influences  the 
!*ubfebrile  tem|)erature  rapidly  falls  to  normal.  Cases  of  enteric  fever 
pursuing  an  afebrile  course,  although  the  disejise  possesses  other\visc 
characteristic  features,  have  l>een  described.  This  must  be  regarded  as 
a  verA'  rare  form  of  the  disease.  Such  cases  are  certainly  almost 
unknown  in  this  country. 

The  temperature  range  of  the  relapse  usually  corresponds  to  that  of 
the  original  attack ;  the  fastigium  is,  however,  more  cjuickly  attaineil 
and  defer\'escence  occurs  earlier. 

Circulatory  SyBtem.-^Thc  pulse-frequency  corresponds  to  the  in- 
tensity of  the  fever,  but  not  so  closely  as  is  usual  in  febrile  diseases. 
-  Enteric  fever  is  a  fever  of  relatively  slow  pulse.  Its  frtHjuency  is  ex- 
trem4»ly  susceptible  to  variations,  and  may  be  greatly  mollified  by  slight 
caiisi»s,  siu»h  as  ciiange  in  i>ostiire  or  movements  in  IhmI.  (An  severe  crises 
it  becHimes  irregular  in  rhythm  and  force — j)henomena  of  unfavorable 

Cn»gnostic  import.  In  the  first  w<K»k  the  volume  of  the  pulse  is  full, 
ut  Its  tension  low,  and  at  this  pTicnl  the  pulse  is  f recpiently  alrwidy 
dicnitic.v.  Dicrotism  is  im])ortant  from  a  diagnostic  stand))oint ;  it  is 
rarer  in  childho4>d  than  in  adult  life.  -  nuring  th(»  first  week  the  jnilse 
is  usually  though  not  invariably  alM)ve  KM),  but  later,  in  s<»vere  cas(»s, 
it  may  In^come  greatly  accelerattMl  and  very  weak.  Coldness  of  the 
extremities  and  lividity  of  the  surface  are  also  indications  of  enf(H»bl(Kl 
eirrulation,  and,  as  croUapsi?  may  develop  from  this  condition,  are  always 
to  Ik»  r<*ganled  as  sympt(»ms  of  imme<liate  gravity. 
^  With  the  onset  of  eonvaleseeiice  the  pulse  gradiuilly  returns  to  nor- 
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nial.  Iti5  froijiieiu'v  is  usually  iiceelemtcd,  Init  n  slow 
i'oiiinum,  Jiiul  iiistaiu'es  (*f  a  fhll  i^u  Imv  as  forty  or  oven  ihirty  l>eats  to 
tlji'  iiiiniitr  nre  <K'casi<»iutlly  c>l><orvcd  (liradycanlia). 
^  The  Ijoart's  action  in  mild  cnsf^s  ami  dnrtng  tlu*  early  perif>d  of  the 
disonse  in  but  little  tlisturlied,  but  in  severe  eases  the  foree  of  tlie 
ini[>nlse  progressively  diminishes  until,  toward  the  elose  of  the  seeond 
week,  it  beeonies  extrentely  feeble  or  ahnost  inipen*eptible,  and  the  Hrst 
somul  very  faint  or  inaudible,  (_)eeasit)nally  there  develops  a  faint 
pystolie  l>ruit  at  t!ie  ajx'x.  Periearditis  and  eudiK-arditis  are  of  rare 
oreurri'uee*  i^  Mytieanlitis,  however,  is  more  treipieut,  and  tlie  eardiae 
weakness  shown  in  the  teeble  impulse  and  iaint  tirst  sound  is  due  in 
l^irt  at  least  to  degenenitive  ebau^es  taking  plaee  in  the  myoeardiuni, 
and  in  part  to  functional  disturl>ance  of  the  nervous  Riysteni.  Under 
these  nreunistiinces  sndtK'U  death  may  take  jilace  as  a  result  of  ear- 
iliae  failure,  Sliglit  <edenia  of  the  ankles,  dependent  upon  eardiae 
weukuess  and  amemia,  may  oeeur  in  early  et>nvaleseence. 

The  bhMid  has  been  cjH'efnlly  stndiefl  by  Tliayer,^  who  found  the 
number  4>f  red  eorpuseles  at  the  lieginninjr  uf  the  fever  usually  normab 
l>urin^  the  Urst  weeks  tlie  number  of  eorpuseles  falls  gradually,  but  U* 
a  relatively  sli_^ht  extent-  The  tail  is  more  rapid  upon  deferveseenee, 
reaeliini^  its  lowest  point  about  tl*e  first  week  of  eonvaleseenee.  Ri^ 
eovery  from  tliis  aiiavmia  is  gradusd,  A>  a  rule,  the  decTease  in  the 
number  of  red  eorpuseles  bears  direct  relation  to  the  severity  of  the 
case,  but  gnive  aniemia  may  follow  eases  that  appear  to  be  mikb--  Server© 
post-typhfiid  aniemia  may  constitute  a  p^rave  setpiel  of  the  attack. 

The  lavuio^lohin  diminishes  with  the  red  <*orpuseles  and  to  a  greater 
pro]*ortitjnate  extent.  Its  return  to  the  normal  is  less  ra[>id.  Tlie  leu* 
<^oeytes  are  at  the  beginning  about  iHU*mal,  but  their  nmnber  gradually 
falls,  rear-hing  the  lowest  point  almut  the  end  of  deferveseeuee.  The 
diminutitui  is  sli^jfht ;  the  return  to  normal  is  gnidual.  The  absence  of 
leucocytosts  may  in  a  susj>ected  ease  l>e  of  diaguostie  value. 

Venous  thrombosis,  espceially  aflccting  tlie  veins  of  the  hiwer 
extremities,  and  most  frequently  a  crural  vein,  oeeurs  in  abf)Ut  1  per 
eent»  of  the  wises.  Its  time  of  occnrreuee  is  usually  late  in  the  emirse 
of  the  disease  or  during  eonvaleseenee.  It  is  mani tested  by  rapidly  on- 
coming ledema  of  the  extremitA^  with  pain.  The  acute  phenomena 
usually  snl^side  in  the  Ciiurse  of  a  few  weeks;  permanent  oMlema  with 
(bfli<'ulty  in  walking  often  results.  It  sometimes  happens  that  a  portion 
<if  the  tlu'ombus  lH'<'omi*s  ilishKlged,  The  let\  crural  vein  is  more  fre- 
quently involvi*^!  tliau  the  right. 

Bespiratory  System. — The  ireqnency  of  the  resjiiratory  movements 
varies  with  the  intensity  of  the  felu^ile  process.  Pidmonary  symptoms 
are  among  the  mtjst  fref|uent  and  imjM^rtant  manifestations  aeeouipauy- 
ing  enteric  fever,  althcaigh  for  the  mtKst  part  they  are  to  1h^  regtimed  as 
eomplicati(jns  rather  than  as  direct  results  of  the  sptvifie  infe<4ion. 

Brmn'hifis  is  very  citnimon.  It  is  usually  an  t^arly  manitestation, 
and  theretbre  may  have  diagnostic  im[H)rtanee,  Its  existence  is  revealed 
by  rifles,  usually  at  tirst  dry  and  scattered.  In  cas(*s  of  mmlenite  sever- 
ity tlie  bn>nchitis  has  no  impirtant  bearing  upon  the  course  of  the  dii*- 
ea-se;  in  tlie  graver  cases  it  often  extends  to  the  finer  tubes. 
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Broncho-pneumonia  may  develop  in  enteric  fever,  as  in  other  diseases 
iittended  by  great  prostration  of  the  nervous  system,  as  an  inhalation  or 
deglutition  pneumonia.     Hypostatic  congestion  and  oedema  in  the  later 
periods  of  the  disease  are  common,  and  are  to  be  ascribed  to  enfeeble- 
ment  of  the  circulation  and  the  lowered  tone  of  the  nervous  system. 
Strumpell   is   inclined   to   look   upon   many   of  the   instances  usually 
regarded  as  cases  of  hypostatic  congestion  as  in  reality  broncho-pneu- 
monia.    The  physical  signs  are  impairment  of  resonance  at  the  bases 
posteriorly,  feeble  and  distant  respiratory  murmur,  and  fine,  moist  rAles, 
ehiefly  inspirator}'. 

Oroupous  pneumonia  may  occur  as  a  complication  of  enteric  fever, 

usually  in  the  second  and  third  weeks.     In  the  majority  of  instances  it 

is  to  be  r^arded  as  a  true  complication  dependent  upon  a  secondary 

infection   with  the   pneumococcus.     It   may  be  overlooked  unless  the 

chest  be  systematically  examined,  as  the  subjective  symptoms  are  not 

marked.      Croupous  pneumonia  may  develop  early,  the  onset  of  the 

affection  being  abrupt,  with  a  chill,  and  the  pulmonary  phenomena  so 

dominating  the  clinical  picture  as  to  obscure  the  signs  of  enteric  fever. 

After  the  first  week,  however,  intestinal   phenomena,  enlargement  of 

the  spleen,  rose  spots,  and  the  subsidence  of  lung   symptoms  enable 

the  diagnosis  of  enteric  fever  to  be  made.     In  such  cases,  known  as 

Jneumo-typhus,  the  pulmonary  lesion  is  probably  due  not  to  infection 
y  the  pneumococcus,  but  to  an  early  pulmonary  localization  of  Eberth's 
bacillus. 

Pleurisy  occasionally  occurs  as  a  complication  of  enteric  fever. 

Catarrhal  laryngitis  is  sometimes  met  with,  and  laryngeal  perichon- 
dritis, with  or  without  accompanying  ulceration,  may  occur,  the  lesions 
usually  involving  the  posterior  wall  or  the  base  of  the  epiglottis. 
CE^dema  is  liable  to  occur  in  association  with  ulceration  or  perichondritis. 

EpiMaxis  is  a  common  symptom.  It  may  appear  in  any  period  of  the 
disease.  It  is  commonly  slight,  but  profuse,  even  serious,  nose  bleeding 
may  occur.  Strumpell  mentions  a  case  in  which  a  fatal  issue  resulted. 
Very  commonly  during  the  period  of  prodromes,  and  often  during  the 
courst^  of  the  disease,  it  amounts  to  nothing  more  than  a  stain  upon  the 
handkerchief  caused  by  picking  at  the  nostrils.  Ulceration  of  the 
nasal  raucous  membrane  is  occasionally  seen,  and  the  fact  that  the  nasal 
septum  may  be  perforated  or  necrosis  of  the  cartilages  may  follow  with 
resulting  deformities  should  be  borne  in  mind,  lest  subsequently  the 
lesions  may  in  any  case  give  rise  to  the  suspicion  that  the  patient  has 
had  s\^)hilLs. 

Dicrestive  System. — Marked  disturbance  of  the  digestive  system 
occurs,  and  symptoms  referable  to  the  gastro-intestinal  tract  very  often 
for  a  time  dominate  the  clinic^il  picture,  while  those  dependent  upon  the 
general  constitutional  infection  assume  a  su})or(linate  role. 

Anorexiay  as  a  rule,  occurs  early  and  is  complete.  It  usually  persists 
until  defervescence.  At  this  time,  however,  hunger  is  often  urgent. 
Thirst  is  a  prominent  symptom,  and  even  when  the  patient's  mental 
condition  becomes  such  that  he  fails  to  demand  fluids,  he  drinks  them 
with  avidity  when  proffered. 

The  tongue  early  in  the  course  of  the  attack  is  moist,  swollen,  and 
asiially  covered  with  a  whitish  fur  ;  later,  the  coating  clears  off  from  the 
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edge^  and  tip,  which  Jire  oi\en  of  a  bright  red  color.  The  tongue  may 
remaiu  moist  thnni^hniit,  hyt  in  severe  «ises  it  soon  becomej=i  dry  and  Ls 
covered  with  a  dark  hnwn  cfjatini^  witli  iiiinierrnis  cracks  and  tissures, 
8iieh  a  tongue  may  bletHl,  and  this,  together  witli  oozing  from  the  gums, 
leads  to  the  accumulation  npin  the  teeth,  lips,  and  guius  of  a  eolhjK^tioii 
of  material  consisting  of  ch»ttcd  bhiml,  retained  food,  and  cast-ott*  epi~ 
tlji'Uoni,  to  which  tiie  name  of  sorties  is  given.  ThU  cf>ndition  may  be 
to  A  hirge  extent  averted  hy  careful  and  systematic  cleansing  of  the 
mtHJtli.     The  tongue  cleans  off  np^ju  the  occurrence  of  c»ouvak»seence, 

Tlie  ilps  a  IV  t^nickctl  and  dry,  and  the  buccal  mueou*?  membrane  dn^ 
and  sticky. 

The  phari/tu*  k  not  infivquently  the  8eat  of  a  catarrhal  inflammation. 
Membranous  pharyngitis  cK^curs  in  rare  eases  and  is  of  serious  import : 
the  false  membrane  may  extend  into  the  fcsopliagus. 

Fa  1/ etui  ant/ina,  (lecurriug  eoin<*idently  with  a  diffused  erythema 
niwin  the  sin*face  of  the  huly,  as  ha)>pcns  in  a  small  proportion  of  the 
eases,  may  give  rise  to  a  suspicion  of  scarlet  fev-er. 

From  the  pharynx,  by  extension  of  the  iniection  through  the  Eusta- 
chian tubes,  tli(^  middle  ear  may  become  involved,  and  suppurative  otitti( 
nmiift  take  place  with  perforation  uf  the  tym|sanum.  This  condition 
may,  owing  to  the  patient's  mental  condition,  l>e  merlookcd.  Not  infre- 
qncnfly,  and  usually  in  tlic  third  week  of  tlie  disease,  parotitis — parotid 
bubo— develops  in  eonseqnence  i^f  infection  liy  way  of  the  duet  of  8teno. 
This,  though  nsually  unilateral,  may  involve  both  glands.  Its  ui^ual 
termination  is  by  supfMU'ation,  and  its  f>ecurrenee  adds  greatly  to  the 
gravity  of  the  prognosis.  Inflammation  of  the  middle  ear  and  of  the 
parotid  glan<l   is  the  result  tif  secondary  infection* 

Xtfuxta  t  flit  I  romithtt/  oeeasinnally  (K'cur  early  in  the  diseaj^^  They 
are  mncli  more  eHUUuun  as  manifestations  of  etilerie  fever  during  child- 
hood than  during  atlult  life.  Repeatctl  vomiting  is  a  serious  syniptom 
and  of  unfavonible  imjiortH,  since  it  is,  as  a  rule,  to  be  ascribed  to  a 
complication,  such  as  nephritis,  a  eerebnd  lesion,  or  developing  jK^ri- 
tcmitis.  Vomiting  tmder  tlH^'^c  eirenmstances  does  not  <H*eur  early, 
but  is  a  late  manifestation  oY  the  disease.  In  certain  rare  instance.^ 
vomiting  is  so  persistent  thiit  death  fmrn  exhaustion  may  ensue,  and 
in  some  of  tlie  eases  ulceration  of  the  stomach  ha^  been  found  after 
death. 

Symptoms  referable  to  the  intestinal  tmct  are  constant.  In  tJie  early 
days  of  the  discitse  eonstipatii^n  is  the  rule,  and  in  nnt  a  few  cases  this 
condition  eontiiuies  thronghout  the  entire  course  itf  the  attack.  The 
diarrhcea  is  usually  |)ropnrtionatc  to  the  severity  of  the  attiiek  and  to 
the  extent  f»f  the  ltH*al  intestinal  h'sious.  Tins  is  not,  however,  inva- 
riably the  ease.  F]ven  extensive  lesions  of  the  glands  of  the  small  intes- 
tine nui}  hv  present,  while  the  cohm  i^mtains  solid  ftcccs, 

I}itfn'fiif'ff  is  eonution  toward  the  end  id*  tlu^  first  aittl  dnrittg  the  eour&e 
of  the  sciNiud  week.  Jt  uvav  not,  liovvever^  oe(*ur  until  ti»ward  the  close 
of  the  attack.  It  is  to  be  aseribed  in  j>art  to  the  local  ulceration,  but  is 
chiefly  due  t4i  the  ncnjmpanying  intestinal  eatarrh,  esi>eciaily  to  catarr!i 
of  the  large  Intestine.  The  nundier  of  st4Hils  in  the  course  of  twenty- 
four  hours  varies  from  four  or  six  to  fifteen  or  twenty.  They  are  usu- 
ally c<ipious,  in  odivr  oflensive,  in  eonsisteney  thin,  in  color  yellowish  or 
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I'fcchre  yellow,  sometimes  greenish,  in  reaction  alkaline,  and  are  voided 
without  pain.  They  frequently  contain  milk  cnnis,  and  later  in  the 
conrse  of  tlie  attaek  slireds  of  jieerotic  tissue  from  the  sloug;lLS.  Miern- 
seopically,  the  st<M»ls  e^jntain  fra*j:nients  <jf  fuml,  lar^e  nuniliers  of  rrystals 
of"  triple  phor^phate,  epithelia,  and  variuns  bacteria.  Tlie  baeiUus  of 
Ebertn  k  not  nsuuUy  found  in  the  intestinal  di>5charge;3  earlier  than  the 
tenth  day,  frecjuently  not  until  the  sixteenth  day. 

Tjfmpfjniteji  is  eiininion*  It  usually  oecurn  din'iiitr  the  secoiul  week. 
It  is,  B^  a  rule,  slight,  but  may  be  exeessive.  Great  al)d<nnintd  disten- 
ti<i|i  ij4  Pometinies  aiN^^oiMatcMl  with  deep  u  lee  ration,  and  must  id  ways  l>e 
n*^ixle<l  as  of  nnfavi»rable  pro^nostie  iniport. 

Ahdominai  tender ne^  may  be  elicited  upon  p^eutle  pressure  in  the 
xnajority  of  the  ca^es.  It8  most  t^mnion  seat  is  in  the  ri^lit  iliac  ibs^  ; 
iiometimes  it  Is  restrieted  to  thi*  neiiL!:hborhootI  <if  the  mnljibeus  ;  rarely 
it  is  general.  Pressun^  iu  the  ri^ht  iliac  fi^ssa  very  <d*ten  elicits  ^^nv- 
gtling — ^a  nign  of  minor  inipurtance  from  the  standpoint  of  dmgn<wis, 
since  It  i^  present  in  many  other  eonditions. 

Spontaneonn  abdominal  patn  is  notconinum  in  tmteric  fever.  It  may, 
htiMrever,  arise  in  eonsecpienee  <^f  extensive  or  deep  ulceration,  aur!  is  pres- 
ent in  l<M'al  peritonitis. 
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BAfilil  iliU  of  lemTieralure  due  to  bemorrhiiut'  on  the  lUtli  duy  (if  the  utUek  (PeuiisylvatilA 

Uo^jjitiil). 


IntniinnI  hnnnrrhttffe  occurs  in  *1  to  5  per  cent,  (>f  all  case«.  It  must 
always  Ik*  n^gardcnl  fis  a  serif  mis  complication.  It  usually  appears  at  the 
time  of  tlie  .seimmtioQ  of  the  sloughs^   toward  the  end  of  the  second 
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Mini  <Inrt«^  tho  til  in  I  week  of  the  attack*  The  citses  are,  as  a  nUe* 
Mthenvij^e  seri(Mis,  untl  tlio  hlee^ling,  even  when  slight,  slicmhl  \w  re- 
pirded  witli  anxiety,  as  etmstitiUiiig  an  additional  element  of  dauger. 
The  aimiunt  of  bhwul  varie;^  Irom  a  Hilight  trace  in  the  ^\mA^  to  a  e^piouw 
evacuation  of  briglit  red  bhiod.  Death  may  occur  from  rapid  blmKl 
\i^^,  There  are  ca,s(*s  in  wliieh  lieniurrhaj:re  takes  place  into  the  bowel 
without  tlie  Idood  at  onee  a])[>earinjLj^  in  the  stools — eoneealed  heniorrbafre. 
The  sym[jtoms  of  internal  Ideedinir  are  present,  and  after  a  time  blood 
a]i[K'ars  in  the  sterols,  nsnally  in  dark  elots.  The  oeenrreiiee  of  hemor- 
rhaj^re  is  manifested  hy  an  abrnpt  fall  of  the  temperature,  amounting  to 
he  vend  degrees,  sometimes  eight  or  ten  degrees  of  P^ahrenheit's  .scrale. 
This  decline  of  tcmpenitnre  is  very  often  attended  liy  tern|>onir\'  ameli- 
oration of  tlie  sytni>torns,  especially  thi^se  relating  t*>  the  nervous  svstem. 
Thus,  if,  as  freipiently  [lappens,  in  the  seeoiul  ur  third  wet^k  of  the 
<!ise^ise  the  patient  is  delirious^  t^oninolent,  or  stuporose,  or  even  cfima- 
tose,  and  witli  subsnitus  tendirnini,  ntaxic  mnscnlar  mf^vement?*,  and  . 
gra,sping  at  invisible  ol>jeets  in  the  air,  the  oc*!nrrenee  of  a  h(vnjorrhagt|B 
from  the  bowels  may  be  followed  by  a  striking  ehange.  The  deliritmi'^ 
disa]>p(*ars,  eonscaousness  may  be  regainetl,  antl  t!ie  ataxic  })henonietia 
cease.  If,  however*  t[ie  loss  of  bliKKl  he  large^  tlie  pulse  b< 'crimes  ra pi(f 
and  feeble,  coldness  of  the  extremities  oeeurs,  there  arc  sensations  of 
faintness,  grciit  prostration,  pallor,  and  fretpu^ntly  death  may  follow  _ 
collapse.  If  the  patient  rallies,  the  tem|>eratnre  rise*?  again  ami  the^ 
diisea^e  rcj^umcs  its  regular  course,  witfi  a  rea|^peii ranee  of  the  nerx'on^ 
syni]Uon)s.  In  coueeah'd  hemnrrhage  the  blotNl  may  not  make  itr^ 
appearance  in  the  stools  for  some  time,  even  a  tlay  fir  two,  after  the 
occurrence  of  the  hemorrhage,  Jn  these  eases  tlu*  diagnosis  of  licnior- 
rhage  i^  rnadc  l>y  tlu*  sudden  fall  of  the  tempeniturc,  amouuting  to 
several  degrees,  rapid  and  feeble  pulse,  pallor  and  iiiintness,  great  pros- 
tratiiui,  amelioration  of  the  nervous  symptoms,  and  tendeney  to  e*dlapse. 
Furthi'r,  an  examiiuition  of  the  aljitonKii  n*veals  upon  palpation  a  sen- 
sation of  resistance  or  a  doughy  feeling  in  llie  neighborhood  id'  tlie 
right  iliac  fossa  and  frequently  extending  up  along  the  line  of  the 
ascending  colon,  and  percussion  over  tlic  same  area  yields  an  arwi  of 
dulness  in  a  rcgiim  ed  the  alKhuueu  jircvionsly  and  usually  tympanitic. 
Later,  usually  with  tlie  next  evacuation  from  the  bowels,  evidences  of 
bte4'<ling  in  the  i<u"m  of  large  dark  chits  are  fouiid,  the  evaetiation  of 
which  is  t'oiiynonly  fbllowerl  by  the  reappearance  of  the  tympanitic  per- 
cussion sound  (>ver  the  right  iliac  region.  It  ^N/casimially  hapj^ens  that 
the  umcUomtion  of  the  general  symptoms  occurring  af^er  modemte  , 
hemorrhage  from  the  bowels  p<*nnist8,  and  this  accident  marks  thi^l 
beginning  of  convalescence.  S>me  observeri>  have  gfuie  so  far  as  to  *" 
regard  Iicmorrhnge  as  n(»t  in  itself  a  very  dangerous  occurrence,  MtKlern 
statistic.^  show  thai  from  ^M  to  oO  per  cent,  td'  cases  in  whicli  liemor- 
rhage  t;ikes  jdacc  die  in  consequeuee  of  exhaustion  supervening  upon 
uuconlrollabic  bleeding  or  from  sul>se<pieiit  perforation  imd  peritonitis. 
Hemorrhage  (*cchu"s  with  such  fretpiency  that  we  may  almost  consltler 
it  a  symptom,  rather  than  a  comjvlicjition,  of  the  graver  forms  of  tlu* 
disease. 

Pf-rf oration  of  ffie  htfeMflmil  irrt/f,  with  extravasation  t»f  the  intestioal 
cunfcnt^  into  the  iieritoueal  ca\nty,  constitutes  the  most  serious  cumplica- 
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tion  of  the  disease.     It  occurs  in  about  11  per  cent,  of  the  fatal  cases, 
and  is  a  cause  of  death  in  about  2  or  3  per  cent,  of  all  cases :  it  is  more 
common  in  males  than  in  females,  and  is  extremely  rare  in  childhood 
and  in  the  aged,  not  often  occurring  after  the  fortieth  year.     I  have, 
however,  seen  double  perforation  of  the  bowel  in  a  man  over  fifty  years 
of  age.     It  is  more  apt  to  occur  in  cases  otherwise  severe  than  in  mild 
cases,  and  especially  in  those  cases  marked  by  profuse  diarrhoea,  large 
tymi>anites,  and  great  abdominal  tenderness,  and  is  often  preceded  by 
hemorrhage.     It  is  more  frequent  in  the  third  and  fourth  weeks,  but  is 
liable  to  occur  during  the  second  week,  and  may  appear  as  late  as  the 
ninth  or  tenth  week.     The  situation  of  the  perforation  is  usually  the 
lower  part  of  the  ileum,  but  it   may  be  in  the  caput   coli   or  in  the 
appendix.     It  is  immediately  followed  by  an  acute  septic  {>eritonitis, 
almost  always  diffuse,  although  in  rare  instances  localized  by  the  imme- 
diate formation  of  adhesions  to  an  adjacent  loop  of  gut,  or  other  viscus. 
Death  may  result  immediately  from  shock.     Usually  the  (K»currence  of 
perforation  is  manifested  by  intense  pain  in  the  abdomen,  commenc- 
ing in   the   neighborhoo<l  of  the  right  iliac  fossa,  and,  as  peritonitis 
develops,  extending  over  the   entire  surface  of  the  abdomen ;  s\Tnp- 
toms  of  (*ol lapse,  characterized  by  subnormal  temperature,  shallow,  fee- 
ble breathing,  cold  (jlammy  sweats,  a  feeble  running  pulse,  great  thirst, 
fnHpient  vomiting,  and  partial  suppression  of  urine.     If  dcjith  do  not 
then  occur,  symptoms  of  j)eritonitis  devolop ;   the  temperature  again 
rises,  the  abdomen  becomes  extremely  tympanitic,  and  the  lower  seg- 
ment of  the  liver  dulness  is  effaced — a  very  important  diagnostic  sign 
as  indicating  the  escaix*  of  the  gases  from  the  intestines,  through  the  per- 
foration, into  the  alxlominal  aivity  ;  the  abdominal  walls  become  rigid, 
tenderness  is  extreme,  and  the  legs  are  drawn  up ;  vomiting  sets  in,  the 
pulse  l>ecn)mt^  rapid,  small,  and  thready,  and  the  physiognomy  that  of 
intense*  suffering.     Death  tiikes  place  in  the  course  of  from  two  to  four 
days,  exceptionally  later.     Peritonitis,  local  or  diffuse,  may  originate 
without  actual  perforation  by  extension  of  inflammation  at  the  seat  of 
ulceration  from  the  mucous  to  the  serous  coat  of  the  intestine,  the  latter 
stnicture  remaining  intact  so  far  as  perforation  is  concerned.     It  may 
also  Ik?  cimsecl  by  the  rupture  of  a  pseudo-abscess  following  soften- 
ing of  a  mesenteric  gland,  and  occasionally  as  a  result  of  the  burst- 
ing of  abscesst»s  of  otlier  stnictures,  as  of  the  liver,  gall  bladder,  spleen, 
or  the  alxlominal  wall. 

Sitleuic  enlargnnentj  according  to  Ijcube,  occurs  in  over  90  per  cent, 
of  the  csis<»s  of  enteric  fever :  it  is  first  detected  toward  the  end  of  the 
first  week,  <»oincidently  with  the  aj)pearanc<»  of  the  rash,  and  continues 
to  increuM*  in  size  until  alK)Ut  the  fourteenth  day.  With  the  beginning 
of  the  fourth  wei»k — /.  c.  with  defervescence — a  diminution  of  vol- 
ume takes  place.  Splenic  enlargement  persisting  alter  the  establish- 
ment of  <:!onvalescenc€»  should  be  regjirded  with  suspicion  as  indicating 
tl«»  |M)ssibility  of  a  relapse.  Usually  the  large  sj)leen  ran  be  felt  below 
the  oistal  margin,  but  if  the  colon  Im?  greatly  distended  with  gjis  it  may 
Im»  m}  pushed  back  that  even  the  normal  an^a  of  dulness  c^mnot  be  made 
out  for  the  surrounding  tymiwny.  It  should  also  be  remembercMl  that 
eiit4»ric  fever  in  the  aged  is  freciuently  unaccompaniiKl  by  an  increase  in 
the  size  of  the   spWu.     Atridental  ruptun*   of  the  orgiui,  as  from  a 
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blow  or  from  undue  force  in  efforts  at  palpation,  has  been  observed ; 
spontaneous  rupture  is  uncommon. 

Jaundice  is  not  frequently  present  in  enteric  fever,  and  symptoms 
referable  to  the  liver  are  uncommon.  Occasionally  the  organ  is  some- 
what enlarged,  but  the  parenchymatous  degeneration  gives  rise  to  no 
clinical  manifestations. 

Nervous  System. — Morbid  phenomena  relating  to  the  nervous 
system  are  very  common  and  diverse  in  enteric  fever.  Xot  rarely 
they  dominate  the  clinical  picture. 

Headachr  is  frequent,  both  in  children  and  in  adults  ;  it  is  an  early 
symptom,  aj)pearing  during  the  period  of  prodromes  and  may  vary  in 
intensity  from  a  dull  supraorbital  pain  to  a  severe  neuralgic  and  per- 
sistent headache.  It  is  usually  most  severe  in  the  frontal  region,  and, 
at  least  early  in  the  course  of  the  disease,  becomes  aggravated  toward 
evening.  So  intense  may  be  the  headache  that  it  sometimes  suggests 
meningitis,  especially  if,  as  sometimes  ha})pens,  it  is  aslsociated  with 
vomiting,  muscuhir  twitchings,  and  retraction  of  the  neck.  It  usually 
ceases  spontaneously  about  the  middle  of  the  second  week,  and  verj' 
often  gives  place  to  mild  delirium.  Headache  may  be  ai^sociated  with  or 
alternate  with  Homnolence  and  apathy.  On  the  other  hand,  distressing 
wakefulness  may  be  present  during  the  early  course  of  the  disease.  In 
a  majority  of  the  cases,  under  exj)eetant  methods  of  treatment,  the 
patient's  mental  condition  as  the  attack  advances  is  peculiar:  he  is 
drowsy,  dull,  and  apathetic,  and  indifferent  to  his  surroundings.  The 
hebetude  may  be  so  marked  that  drink,  though  partaken  of  eagerh 
when  offered,  is  not  asked  for  during  long  periods.  The  patient  pays 
little  heed  to  his  surroundings  and  rarely  volunteers  a  remark.  When 
aroused,  however,  he  replies  to  questions  intelligently,  but  slowly  and 
in  monosyllabh^s,  and  almost  immediately  falls  again  into  a  somnolent 
state.  An  evidence  of  the  extreme  apathy  of  the  patient's  mental  state 
is  observed  in  the  manner  in  which  he  responds  to  the  request  to  put  out 
his  tongue  :  the  orgjin  is  protruded  slowly,  and  only  in  response  to  sev- 
(»nil  sharp  requests  ;  it  is  often  not  retracted  at  once,  but  held  out  until 
the  order  to  put  it  in  again  is  given. 

In  some  instances  hebetude  is  present  from  the  early  days  of  the 
attack  ;  in  others  the  mind  remains  clear  throughout  the  whole  courw 
of  the  sickness.  The  latter  condition  is  the  rule  in  cases  treateil  h\ 
syst(»niatic  cold  bathing,  which  also  favorably  modifies  delirium  anc 
other  nervous  symptoms. 

Dc/irium  is  present  in  a  majority  of  the  cases.  As  a  rule,  it  does  noi 
commence  before  the  middle  of  the  second  week,  about  the  j>eriod  wher 
the  h(»a(la('he  subsides.  In  a  small  proportion  of  the  cases  it  does  noi 
appear  until  late  in  the  course  of  the  disease,  and  lasts  only  a  few  days 
In  nu'e  cases  maniacal  delirium  occurs  at  the  beginning  of  the  attack 
and  may  be  the  first  symptom  to  attract  the  attention  of  the  friends  of 
the  patient. 

The  ehanu'ter  of  the  delirium  varies  greatly.  It  is  often  slight  am 
occasional,  occurring  chieily  in  the  night-time  or  on  waking  from  slee] 
in  ])atients  who  are  at  other  times  entirely  raticmal.  More  commonly  i 
is  continuous,  and  usually  of  a  (|uiet  iorni.  It  may  be — tliough  this  ij 
not  common — active   and   noisy,  passing  as  prostration  becomes  mon 
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marked  into  the  low,  muttering  form  known  as  typho-mania,  or  into  a 
wandering,  fatuous  state  with  trembling  like  that  of  alcoholism.  The 
last  form  is  common  in  heavy  drinkers.  The  delirium  of  enteric  fever 
is  often  accompanied  with  suicidal  impulses,  and  the  patient  should 
never  after  delirium  has  appeared  be  left  alone.  In  the  graver  cases 
delirium  gradually  gives  way  to  unconsciousness.  The  patient  can  be 
roused  with  difficulty  or  not  at  all.  Urine  is  retained,  or  both  urine  and 
fffices  are  voided  unconsciously.  The  lips  are  tremulous  ;  there  is  twitch- 
ing of  the  fingers  and  hands ;  subsultus  tendinum  and  picking  at  the 
bed  clothing  or  grasping  at  invisible  objects  in  the  air — carphologia. 
Sometimes  the  condition  known  as  coma-vigil  develops :  the  patient's 
eyes  are  open  and  he  appears  to  see,  or  even  to  follow  the  movements 
of  his  attendants ;  he  mutters  indistinctly,  but  he  is  unconscious  and 
oblivious.     These  are  symptoms  of  the  gravest  import. 

The  well-known  tendency  of  delirium  to  take  its  form  from  the 
intellectual  development  and  mental  habit  of  the  individual  in  sickness 
of  every  kind  serves  to  explain  the  fact  that  in  enteric  fever  in  child- 
hood apathy,  somnolence,  and  stupor  are  much  more  common  than 
active  or  even  wandering  delirium. 

Oynvuhions  are  rare.  The  onset  of  the  attack  is  gradual  in  children 
as  in  adults,  and  the  convulsions  so  common  at  the  beginning  of  the 
other  acute  infections  do  not  occur. 

Muscular  v^aknesH  is  marked  in  all  cases  and  progresses  with  the 
disease.  Many  patients  are,  however,  able  to  assist  themselves,  to  sit  up 
in  bed,  or  even  to  rise  to  stool  during  the  whole  course  of  the  attack. 
In  the  milder  cases  the  patients,  though  very  weak,  are  often  able  to  go 
about,  and  it  is  not  uncommon  for  walking  cases  to  present  themselves 
at  the  out-patient  services  of  hospitals  in  the  second  or  third  week  of 
the  attack.  In  grave  cases  muscular  debility  is  complete.  In  such 
cases,  if  recovery  take  place,  there  is  some  opdema  of  the  legs  and 
ankles  during  convalescence. 

Tremor  is  present  in  many  of  the  severer  cases.  The  tongue 
trembles  as  it  is  protruded,  the  lips  qm'ver,  and  the  movements  of  the 
hands  are  trembling  and  uncertiiin.  This  phenomenon  is  more  common 
in  those  addicted  to  alcohol  and  in  aged  persons.  More  rarely  it  may 
occur  in  young  and  temjKjrate  persons,  and  it  is  occasionally  observed  in 
cases  in  which  there  is  no  impairment  of  the  mental  faculties.  Rigid 
contractions  of  groups  of  muscles  of  the  iiec^k,  trunk,  or  extremities  are 
met  with  in  rare  instances,  and,  as  a  rule,  in  females.  The  knee  jerks 
and  the  cutaneous  reflexes  are  slightly  increasi»d.  In  deeply  so|M)n)se 
conditions  they  may  lx»  enfeeble<l  or  absent  altogether. 

The  organs  of  special  sensation  present  symptoms  that  are  iinj>ortant. 
Deafness  is  verj-  common.  As  a  syinj)tom  it  affects  both  ears,  and  is  of 
iier\'oiis  origin.  It  appesirs  toward  the  end  of  the  first  or  during  the 
xeeond  week.  As  a  complication  mi(ldl(»-i»ar  inflammation  may  cause  one- 
Hided  deafness. 

Vertigo  sometimes  occurs  as  an  ejirly  symptom.  Siibuvtive  auditory 
sensations,  ringing  and  humming,  often  annoy  patients  during  the  early 
days  of  the  attack. 

Dilatation  of  the  pupils  occurs  in  at  least  three-fourths  of  the  cases. 
It  is  apt  to  come  on  during  the  second  week,  tog(»ther  with  the  delirium. 
Vol.  I.— 13 
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It  is  often  present,  however,  wlicn  rherc  is  no  ilelinnni  or  other  nmrkeil 
nervous  pheuomenon.  The  pupils  are  not  widely  tHlattnl,  uod  re^fKjml 
sliivvlv  to  the  sfiniuhis  of  li^ht.  In  comiitose  cii4?e,s  the  pupils  may  be 
eoutructiHi.      Injeefion  of  the   l>lood vessels  tif  tlie  eoTijtinetiva  \s  rare. 

NearalrfmH,  t^iiefly  fri^eniiual  juid  intereostal,  oeeur  during  conva- 
lescenee, 

(*t(i{nivot(s  itifpenrsthv^'iia  is  oouimon  it)  children  and  women.  It  may 
iK-vxir  chiring  the  rourse  of  the  attack  or  not  until  tx>iivalescenee.  It  i.s, 
as  a  nik%  restrieted  to  the  ahdomeii  and  the  lower  extremities.  It  is 
often  associated  witii   rliachialgia,  and  points  of  spinal   tenderness. 

Ijont/hetl  triithnuM^  of  musde^  may  he  encountered.  It  18  probably 
due  to  myositis, 

Xruritis  may  occur  during  the  course  of  ihe  attack  or  as  ji  sequel. 
Local  ncurilis  may  at!ect  an  arm  or  leg.  There  is  great  pain  upon 
movemeni,  tenderueAs  in  the  line  of  the  nerve-trunk  and  of  the  miis(*Ies. 
If  the  extremities  are  involved,  wrist-drop  or  toot-drop  may  result. 

The  Intruiug  pains  in  the  feet  and  ankles  and  the  tenderness  of  the 
toes  witliuut  sweating  or  discoloration,  mTasioually  present  tin  ring  con- 
vak'sccucc,  arc  nuiui testations  of  local  neuritis.  These  painful  phe- 
nomena, a.s  a  rule,  pass  away  in  the  c*ourse  of  tvvo  or  three  weeks: 
exceptionally  tliey  persist  for  several  weeks,  ifultiple  ncuriti;^  may 
atf'eet  the  upper  and  lower  limbs  or  the  legs  alone.  The  T)aniplegic 
tyjir  is  much  the  most  conunon.  Recovery  takes  place  very  slowly,  but 
IS,  in  mn>;t  of  the  casi's,  ultimately  complete. 

AphfTsltf,  without  hemiplegia,  may  occur ;  it  m  mare  common  in  chil- 
dren than  in  atlults. 

Itmuuttf  may  develo|*  after  tlie  defervescence — poBt-febrile  int^anity. 
It  terminates,  as  a  rule,  in  recovery  in  the  course  of  some  weokM  or 
montlis. 

The  Urinary  System.— The  urine  presents  the  physif^al  and  chemiad 
changes  obscrveil  in  the  other  acute  infectious  diseases.  It  is  diminished 
in  quantity  during  the  tirst  and  second  weeks.  Notsvithstanding  the  in- 
creased am^tnnt  of  fluid  ctmsumed  by  the  patient,  the  urine  excreted  may 
not  exi-eed  one  lu*lf  or  even  one  fourth  the  normal  quantity.  In  many 
^.-iisi^^i  it  is  diminishcc!  until  convalescence,  when  it  becomes,  as  a  gcm^ral 
rule,  (Htpious  and  <vt*  h)w  sjR'cilic  gnivity.  Its  vtAur  is  at  first  darker  tlian  in 
liealth.  lu  the  advanced  stages  i>f  the  disease  and  during  convalescence 
it  is  pale*  Modi  titrations  of  the  odor  take  place  which  arc  difficult  to 
descril>e  aud  arc  pmbably  not  constant.  Acct»rding  to  Kobin,  it  is  more 
ar^imatic  than  normal  at  the  beginning,  amnu)niacal  or  even  fetid  towanl 
tlic  close  of  tlie  attack,  and  regains  its  normal  character  during  cfuiva* 
le.-.ccncc.  The  reactifin  is,  as  a  rule,  acid  thrfuiglnvut  the  attack.  At  iti* 
close,  luiwever,  the  acid  reaction  becomes  less  intense,  and  in  some  in- 
stances it  is  feebly  alkaline.  The  spec*i(ic  gravity  in  the  early  periods 
ranges  from  1(*20  to  }iVM.  After  the  close  of  the  second  week  in  some 
instances,  and  almost  invariably  during  (lonvalescence,  the  specific 
gravity  falls  to  a  point  (*(msid€^rably  helow  the  normal.  The  abun- 
dant, limpid  urine  of  early  c^invalt^scence  lias  occasionally  a  specitie 
gravity  as  low  as  1010.  The  quantity  of  urea  present  in  the  urine  has 
been  the  subject  of  much  discussion.  Some  observers  have  tbund  it 
invariably  incr«isc*d  during  the  early  course  of  the  disease  ;  others  have 
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found  it  diminished.  The  uric  acid  is  always  increased.  During  the 
hitter  part  of  the  attack,  however,  the  amount  falls  to  normal,  and  dur- 
ing convalescence  it  is  less  than  in  health.  Copious  dej)osits  of  the 
urates  may  occur  at  any  time  in  the  course  of  the  disease.  They  are 
If  It  critical  and  are  without  prognostic  value.  The  chlorides  are  greatly 
<liminished.  Sometimes  they  do  not  exceed  a  mere  trace.  This  diminu- 
tion in  the  chlorides  cannot  be  wholly  explained  either  by  the  diminished 
amount  ingested  or  by  the  increased  amount  voided  in  the  stools.  With 
the  advent  of  convalescence  the  chlorides  are  greatly  increased. 

7%e  Diazo-^eadion. — Ehrlich  in  1 882  described  a  test  which  is  in 
<ioubtful  cases  of  diagnostic  value.  The  reaction  consists  of  a  peculiar 
i'«>lor  developed  in  the  urine  and  foam  by  the  action  of  diazo-benzine- 
sulphonic  acid  in  presence  of  an  excess  of  ammonia.  Two  solutions  are 
employed  :  (1)  A  5  per  cent,  solution  of  sulphanilic  acid,  and  (2)  a  J  per 
<i*nt.  solution  of  sodium  nitrate.  To  make  the  test  40  c.c.  of  the  first 
and  1  c.c.  of  the  second  are  mixed  together.  Equal  parts  of  this  mixed 
.solution  and  the  urine  are  shaken  together  in  a  test-tube.  Strong  solu- 
tion of  the  ammonia  is  then  allowed  to  flow  down  the  side  of  the  tube. 
The  reaction  consists  of  the  development  at  the  junction  of  the  ammonia 
with  the  fluid  of  a  dark  garnet  or  cherry-red  ring.  Upon  brisk  shaking 
a  uniform  red  color  Ls  imparted  to  the  fluid,  while  a  delicate  pink  tinge 
is  seen  upon  the  foam.  After  standing  for  some  hours  an  olive  green 
precipitate  is  deposited.  With  normal  urine  the  red  color  is  lacking  and 
the  foam  is  brownish  yellow.  The  diagnostic  value  of  this  test  arises 
trt>m  the  fact  that  the  reaction  occurs  in  the  urine  of  the  greater  number 
of  cases  of  enteric  fever  at  some  time  during  the  course  of  the  attack. 

In  14  cases  in  which  this  reaction  was  studied  in  my  last  term  of 
.service  in  the  wards  of  the  Pennsylvania  Hospital  it  was  noted  in  11, 
the  examinations  being  made  between  the  tenth  and  twenty-second  days 
of  the  attack.  In  15  additional  ciises  in  which  the  test  was  made  later 
than  the  twenty-second  day  of  the  attack  the  response  did  not  occur. 
The  reaction  occurs,  however,  in  many  other  diseases,  especially  acute 
miliary  tuberculosis,  chronic  tuberculosis,  measles,  scarlet  fever,  malarial 
fever,  and  pneumonia. 

The  toxicity  of  the  urine  is  much  increased.  This  increase  is  not 
dependent  upon  the  elevation  of  tempeniture,  and  continues  throughout 
the  course  of  the  fever  and  during  convalescence.  In  cases  systemati- 
<rally  treated  by  cold  bathing  the  elimination  of  toxins  is  increased,  in 
Mjme  instances,  according  to  Roque  and  Weill,  to  five  or  six  times  that 
of  the  normal. 

Albuminuria  is  of  frequent  occurrence.  The  albumin  in  many  cases 
amounts  to  a  mere  trace — febrile  albuminuria.  It  may,  however,  be 
present  in  large  amounts,  together  with  tube  casts  and  sometimes  with 
blo(xl,  indicating  the  development  of  an  acute  nephritis.  This  conipli- 
(iition  may  be  so  prominent  as  to  merit  consideration  as  a  special  variety 
of  enteric  fever — the  renal  form.  These  (uises  are  always  severe.  In 
the^  majority  of  them  recx^very  takes  place,  the  symptoms  of  nephritis 
c^mipletely  disappearing  during  or  after  convalescence.  The  signs  of 
nephritis  may  not  develop  until  after  the  fall  of  temperature — nephritis 
of  convalescence. 

Pujt  in  the  urine  is  not  uncommon.     It  is  sometimes  associated  with 
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M'ptkL     FViiria  may  \tf  dii*-  tn  a  pyeliti*  nr  lo  rvstiri*.     Blumer^ 
latwl  fr^^ni  t^-n  r-iL-^r-  ih<-  tolli  iwinjr  ba*-teria,  a«iially  in  pune-  ctiltnre : 
r-tfjlon   lia^rilliL-.  tli**  typhoid   liacilla*.  the  ?taphvloo.K!tnis  albikr.  an 
(ifcrnr'  tliat  wa-»  not  iil^-iititied. 

k*-tf'ntion  <»f  iiriiK-  rxxrui^  in  a  conr-iilt-rable  pnri|Nirtion  of  the  ca 
rn-tliriii--,  ry-titL-?.  and  orr-hiti*  may  artre  a-  the  r^ult  oF  infee 
from  rsithet^rr*  that  Fiav*-  Int-n  impnij>erly  cared  for. 

The  Skin. — Tlif  f-rupiioii  apfM-sir*.  as  a  nile,  between  the  ^evi 
and  tr-nth  days.  Exf4,'[*tionaIly  it  is  met  with  as  early  a*  the  fourti 
not  dir/'overc-^l  until  a-  late  a-  the  twelfth  day.  In  children  it  app 
«!4jrn«'what  earlier  than  in  adult.-.  It  i«  not  invariably  pre^ent.  Mur 
r^ni  rrtates  that  the  six»t.s  an.-  more  frequently  al>:rent  in  patient.*^  ui 
ten  and  over  thirty  y^-ars  of  age  than  Ixrtween  ten  and  th 
year*.  There  i-  no  relation  Ixftween  the  abundance  of  the  rsLsh  and 
severity  of  the  syniptc^ms.  The  typhoid  eruption  is  characteristic 
the  dis^'a-e,  and  when  found  estaljlishes  the  diagnosis.  It  is  mac 
fiapnlar,  e<jn*isting  <>f  small,  slightly  elevated.  n»unded  or  oval  isol 
^[Kit.-  of  a  n»T»e  pink  erdor.  Their  diameter  is  from  1  to  4  millimel 
They  are  indi:rtinetly  marginate,  and  alike  to  the  eve  and  touch  fiii: 
rouiide<l  and  convex,  l>ut  not  ac*cuminate,  though  a  minute  ve^icle  i 
*Kf-jsionally  be  discoverefl  at  their  centre.  They  liave  Iwen  ci>ni|H 
to  fli'ji-bites,  from  which,  liowever,  they  differ  in  the  absence  of 
cent  ml  mark  an<l  in  their  paler  color.  They  disapiK'sir  upon  pre>s 
and  return  immediately  wlien  the  pri^ssure  is  removwl.  They  ma] 
mad(f  to  disapjK'ar  anil  reapjK'ar  under  the  eye  by  placing  a  finger  u 
each  side  of  a  s[)ot  and  making  traction.  As  the  skin  becomes  U 
tliey  disapiK-ar ;  when  it  is  relax^l  they  return.  The  exanthen 
develojMMl  in  surrr.'essive  cn>ps,  «ich  s|M»t  Listing  three  or  four  days 
leaving  n|Kin  fading  a  faint  j)atch  of  pigmentation.  The  spots  ra 
apjKrar  after  the  middle  of  the  third  week.  They  are  not  foumi  tlui 
eonvaleseinee,  but  reaj)pejir  along  with  the  i»ther  characteristic  synipt 
of  the  diseas<'  u]Hm  the  (M-eurreiiee  of  ivlapsc.  The  eruption  is  m 
present  upon  the  dead  ImkIv.  The  >pots  are  nn»st  ciuunumly  pre 
upon  tile  abdomen  and  lower  part  ol*  the  chest  ant<Tiorly.  They 
freijiK-iitly  met  with  on  the  back,  e-]Hcially  iH-tW(»t»n  the  scjipuhe, 
are  oeen>ionally  present  uj)on  the  upiK^r  part  of  the  thigh.  In  s 
instances  they  are  pres<'nt  upon  the  hack  ahnie,  and  in  doubtful  c 
>honld  !)(•  sought  for  in  this  situation.  The  typhoid  rash  is  in 
in>tanees  .-.|)ars<'ly  seattenMl  over  the  arms  and  legs,  and  may  be  fo 
upon  the  i\\ri\  The  spot>  are  usually  fiw  in  number.  It  often  liap| 
that  not  inoH'  than  six  or  <ight  can  be  dis<*overed,  and  in  many  c 
the  number  present  at  one  time  dot*.-  n(»t  much  exceed  a  score.  T 
are   n<*ver  conlluent. 

Eriffltniut. — A  >carli't  nir-li.  sometimes  i'aint,  sometinu^s  briglit 
occa.'-ionally  ol»erved  during  the  course  ol'  the  lirst  week,  esjK'ciall 
patient>  wlm>e  skin  is  fair  and  <leli<-ate.  Thi>  rjish  is  not  verycomni 
it  is  n(»t  |)eeuliar  to  niterir  li-ver,  hut  is  nirt  with  in  other  febrile  aj 
ti(His.  I r  well  marked,  and  particularly  il"  it  be  associatcil  with  si 
sore  thro:il,  as  sometimes  hnppens,  the  discasr  may  be  mistaken 
s<'arlet   fever. 
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Viiicaria  occasioDally  occurs.  Herpes  also  occurs,  but  is  much  less 
common  in  enteric  fever  than  in  some  other  febrile  diseases.  Petechice  are 
rare,  i^udamina  appear  at  a  later  period  of  the  disease,  especially  in  cases 
in  which  there  is  profase  sweating.  They  consist  of  minute  transparent 
vesicles  scattered  plentifully  over  the  body,  especially  upon  the  abdomen. 
The  tache  cf^ribraley  as  in  other  febrile  diseases,  can  be  readily  produced. 
^  During  the  active  febrile  movement  the  skin  is  usually  dry.  The 
jNilms  of  the  hands  are  dry  and  yellow  in  color.  Sweating  is,  however, 
not  rare ;  it  is  sometimes  profuse  and  may  be  associated  with  chilliness. 
•Slight  denqmuMdion  is  occasionally  observed  during  convalescence,  and 
changes  occur  in  the  nails,  transverse,  lustreless  bands  indicating  the 
arrest  of  nutrition  that  has  attended  the  course  of  the  attack.  The  hair 
fiiUs  out,  but  after  a  time  it  grows  again.  The  new  hair  is  oft^n  lacking 
in  lustre,  but  gradually  acquires  its  normal  appearance.  Emaciation  is 
ibiiially  great,  often  extreme. 

Furuncles  and  abscesses  of  the  skin  occur  during  convalescence. 
They  may  be  distributed  on  the  back,  buttocks,  arms,  and  outer  aspect 
«f  the  thighs.  Pustular  eruptions  sometimes  occur.  In  4  of  a  series 
of  71  cases  occurring  during  a  recent  term  of  service  in  the  Penn- 
sylvania Hospital  there  appeared  at  the  time  of  defervescence  circum- 
scribe<l  groups  of  pustules  symmetrically  arranged  on  the  inner  side  of 
both  legs  just  below  the  knee. 

Bedsores  may  occur  in  the  severer  cases.  Very  often,  but  not 
invariably,  they  may  be  avoided  by  proper  nursing. 

Tarhes  hleudtres — spots  of  a  delicate  bluish  or  bluish  gray  tint, 
irrejrularly  rounded  form,  from  4  to  12  millimetres  in  diameter,  not 
raised  above  the  surrounding  surface  nor  affected  by  pressure — are  met 
with  in  enteric  fever  and  in  some  othei:  diseases.  The  lesion  is  sub- 
cuticular. When  present  the  individual  spots  are  numerous  and  ob- 
served cliiefly  upon  the  abdomen,  thighs,  and  legs.  They  appear  to 
occur  only  upon  the  skin  of  patients  who  have  Ixxly  lice. 

The  physiognomy  of  persons  ill  of  enteric  fever  is  peculiar.  In  mild 
attacks  there  may  be  but  little  change  of  expression.  More  commonly 
the  expression  is  dull,  weary,  the  fac^e  pale,  often  with  dusky  flushing 
over  one  or  both  cheek  bones.  The  dilatation  of  the  pupils  adds  to  the 
peculiarity  of  the  faciei. 

Osseous  Systexn. — Inflammatory  changes  in  the  bones  are  not  un- 
<i»mmon.  Keen  reported  in  1876  an  imjwrtant  series  of  cases  of  disease 
of  the  l)ones  occurring  after  enteric  fever.  These  cases  (M»cur  frtKjuently 
in  childhood  and  adolescence.  Of  41  cases  studie<I  by  Murchison,  the 
age  of  the  patient  was  under  twenty  years  in  19  cases,  iM^tween  twenty 
and  thirty  years  in  11  cases,  between  thirty  and  forty  years  in  6  cjises, 
and  (jver  forty  years  in  o  cases.  The  symptoms  may  first  appwir  during 
the  course  of  the  attack,  but  are  more  cfminion  in  convalescence.  There 
is  puin,  at  first  vague,  specHlily  l)econiing  localized,  usually  seven*,  lanci- 
nating, aggravated  at  night.  There  is  groat  local  tenderness  witli  tume- 
faction, with  or  without  reclm^ss.  After  a  time  fluctuation  appears,  and 
<me  or  mon»  fistulous  openings  are  fornicil  which  dis(»harg(»  a  small 
quantity  of  pa<.  These*  sinusc»s  friHiuently  close  spontanc^ously,  to  re- 
open in  a  short  time.  Some  of  the  cases  are  du(»  to  streptococcus  infw- 
ti«m,  most  of  them  to  infe(*tion  by  Kbcrth's  l)acilli. 
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.<ffHorUiJi  may  riocur.  It  !:•,  h«iwever,  a  rare  complication.  As  a  rule, 
a  single  joint,  exr^eptionally  .several  joints,  are  implicated.  Spontaneous 
<li?(locatioa*9  are  among  the  rare  accidents  of  enteric  fever.  Tliey  are  of 
the  nature  of  ^'  distention  luxation^/'  and  are  probably  dae  to  sabacute 
-ynovitl-j  with  gradual  neroas  distention  of  the  capsular  ligament. 

In'terctrbent  and  Conctrbent  Dlseases. — Enteric  fever  dur- 
ing it?  rr^jurse  confers  no  immunity  from  other  infectious  processes. 
Kr}>i|ielaA  ocani^  as  a  rare  c« amplication,  usually  during  convalescence. 
Scarlatina  may  precede,  coexist  with,  or  follow  enteric  fever.  Taupin, 
Murchi*4m,  and  others  have  reported  instances  in  which  patients  suffer- 
ing (nun  scarlet  fever  have  developed  enteric  fever,  or  in  which  scar- 
latina has  developed  during  the  course  of  enteric  fever,  and,  again, 
in?^tances  in  which  the  eruptions  of  the  two  diseases  have  coexisted. 
Measles  may  alsr)  develop  during  the  course  of  enteric  fever,  either  as 
an  intercurrent  malady  or  during  convalescence. 

Pertussis  and  varicella  have  been  obser\-ed  during  the  course  of 
enteric  fever.  Diphtheria  and  pseudo-diphtheria  occur  with  frequency 
in  the  ccjurse  of  enteric  fever,  especially  in  childhood.  The  fiilse  mem- 
brane may  develop  upcm  the  phark'nx,  lari'nx,  or  on  the  mucous  sur&ce 
of  the  genitalia.  Noma  may  also  occur.  This  accident  is  apparently 
much  more  a>mmon  in  Europe  than  in  this  country.  It  is  more  liable 
to  appear  in  childhofKl  tlian  in  adult  life.  Tubereulous  infection  often 
occurs  during  or  immediately  after  enteric  fever,  or  the  latter  disease 
may  c»ll  inti)  activity  a  latent  tul>ereulosis.  Miliary  tubereuloeis  or 
forms  of  pulmonar}'  phthisis  are  sequels.  Tubereulous  meningitis  and 
tuberculous  ulceration  of  the  intestine  also  occur  as  late  sequels. 
Enteric  fever  frccjuently  attacks  those  suffering  from  chronic  diseases. 
I  have  on  several  <K'casions  seen  {mtients  in  the  early  stage  of  pulmonar}' 
(rr)nsumption  rwover  from  an  attack  of  enteric  fever  without  intensifica- 
tion of  the  tubereulous  prrn^ess.  In  epilepsy  it  is  unusual  for  the  fits  to 
(HH'iir,  and  choreic  movements  usually  cease  during  an  attack  of  enteric 
fever.  The  clisiipjx^ji ranee  of  sugar  in  the  urine  of  diabetic  {mtients 
(luring  an  attack  af  enteric  fever  may  Im?  in  part  at  least  accounted  for 
by  the  clianicter  of  the  diet. 

The  term  typho-nialarinl  iever  has  Ix^n  applied  to  two  essentially  dif- 
ferent (Conditions.  First,  true  typhoid  fever  occurring  in  jiersons  recently 
subject  to  malarious  influences  or  in  malarious  districts;  and  second, 
remittent  fever.  The  term  is  an  unfortunate  one,  and  has  given  risi'  to 
no  little  confusion  concerninji^  the  nosological  conditions  of  the  various 
forms  of  disease  to  which  it  has  been  applied. 

W.  (lilmaii  Thoni]>son  has  (h'moustnjt(»(l  by  (concurrent  clinical  data 
and  inicroscopic^il  examination  of  the  blood  the  associati(m  in  the  same 
case  of  the  typhoid  and  malarial  infectious  •    (Figs.  17-10,  pp.  199,  2(K>). 

Vaimktiks. — Kuteric  fever  is  a  disease  of  com])lex  symptomatology'. 
The  pronrmcnce  of  (pertain  syni])toins,  the  evidences  of  intense  implicsi- 
tiou  of  >pc<'ial  orpnis  and  modifications  in  the  course  of  the  disease,  have 
led  authors  todcs<'ril)e  numerous  special  forms.  Thus,cjises  beginning  with 
prominent  symptoms  oi'gastro-duodcnal  catarrh  have  been  cjdled  biHoiiM  ; 
those  in  which  the  nervous  system  is  early  and  intensely  involved  have 
})een  regarded  a>  rcnhro-spindl  forms.      Early  and  severe  implimtion 
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t\\tfiids  over  tliree  nr  fimr  weeks,  aiul  the  intestinal  Ic»rfon^  proceed  to 
i'luughiDg  and  iileeration.     Herein  liej*  the  danger  of  thii?  form  of  the 


Fig.  18, 


UiM  tiiN  Uath^.  Abundant  maUiial 

organisms. 
l>r.  W.  Ullman  Thomr»«*m'ji  Mwoiid  i"ii*e  <*t  liiAUriAl  fever  Mtioclfited  with  enu-ric  fever. 

tlij*<iiise.     Hemorrhage  or  .symptoms  of"  perforation  may  at  length  reveal 
the  true  nature  of  the  attaek,  or  siuklen  maniaeal  d*'linum  may  occur. 
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C,  C.  =  Chilli^ 
Saine  as  Figure  la.    Third 
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3.  Tlie  Ahmihe  Fonn, — Prmlromo^  are  of  shott  dnmtion  or  abse 
altogether.  The  attaek  Ijegint^  aliniptly  Willi  rigors  or  a  chill.  The 
tompenitiire  rapidly  Littains  its  maxinmrn,  hy  the  evening  f^f  the  thinl 
or  fourth  diiy  it  may  reaeh  HU"  or  lt>')"  F.  Rose  spot^  appear  as  esirly 
as  the  seeond  or  ihirtl  day.  At  tlie  end  of  the  first  or  early  in  the  seeond 
week  defervescence  take?s  place  by  lysis,  often  being  Ciimi>h'ti'd  in  from 
twenty-four  to  t^evcnty*two  hours,  the  fall  of  t<'miK*niture  being  aecom- 
prmied  by  prufuse  sweating,  Cunvaleseenee  is  nijHd,  but  relapses  may 
uerinv.  This  form  of  enteric  fever  appears  to  be  not  une^mimon  i: 
Em'ope,      In  this  country  it  is  certainly  rare. 

4.  Hanorrhfu/ic  fppfioitl — a  very  rare  form,  commonly  fatab  charac- 
terized by  hemorrhages  iuto  the  skin  and  from  mncous  surfaces.  This 
form  eeirresponds  to  the  hemfirrhugic  forms  *if  vari« da,  measles,  and  other 
infectious  disi/ases,  and  i^  not  to  be  mufouricled  with  ortlinary  c&ses  of 
enteric  fever  in  whicli  hemorrhage  lr*im  the  bowels  orenrs. 

5.  Afrhnfe  Tifphoid  Frvtr, — Dr.  <  ayley  stati^^^  that  many  cases  and 
ev*en  epidemics  td'  typhoid  have  be<'n  met  with  in  which  the  temperature 
has  been  normal  t*r  subnormal  tlinmghr>ul  the  M'hole  course  of  the  dis- 
caHt*.  He  cites  an  epiilemic  ctbscrved  by  Strube  at  the  siege  of  Pariii 
The  sympt4ini>  are  those  of  (ordinary  enteric  fever*  The  dumtion  oft" 
attaek  was  short.     Of  S\  fatal  cases,  death  tiMik  place  in  20  during 
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p|||f  tlic  fii>it  fourteen  days.     The  alMlniiiiiKil  symptoms  were  slight, 

rditi6siaiis  were  touiid  uprm  jmst-mrirti'tii  exaiuinatinu. 

&.   InfavtUe  RefiuUcni  Fever, — Tliis  term  1ms  been  applied  U^  enterie 

^er  as  it  tweur^  in  ehildren,  iVir   the   reason   that   the   pyrexia   often 

irixxiesa  di?itinetly  remittent  type  throughout  tl)e  whiile  course  of  the 

Fio.  20. 
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Ciiterii'  A^ver  in  rliiUl  itji^d  nine  yeare. 


fti.  The  di.se>iii^c*  is  nire  in  the  first  yt^ir  of  lifi%  hut  not  infrequent 
luring  lat^r  infaney  an<l  ehihllioiKK  Tlie  symptums  and  compHcations 
IW*  XiirMiitied  by  the  a^e  of  tlie  jiatient.  Nose-bleeding  is  not  eomnion  ; 
^.s*  of  temperature  to  the  iastigiuni  is  abrupt ;  nervous  symptoms 
|^ri»rnine]]t ;  diarrhcea  is  uneommon.    Otfier  al)dominal  symptoms  are, 
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Enteric  fever  In  «'hlt»l  tttfe«l  four  years,  rumltifta  iji"-- 

R,  less  prominent  tlian  at  later  |K'nods  of  life.     On  the  whole, 

hr  reaetioii  to  the  in  feet  ion  is  less  marked.     Nevertheless,  ^rave  eases 

rrijr.     Exceptionally,  fatal  henioirhiip^and  perforation  have  been  not^'d. 

Fiitid  int«*sti[ial  bemorrhai^e  oeeurred  in  a  child  twenty-two  months  ohl, 

which,  upon  pofs^t-niortem  examination,  the  characteristic  lesions  of 
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enteric  fever  were  found.  Henoch  has  reported  a  case  in  which  hemor- 
rhage occurred  in  a  girl  ten  years  old  in  the  course  of  a  relapse  which 
took  place  in  the  third  week.  There  was  at  first  an  insignificant  bleed- 
ing, which  was  followed  upon  the  next  day  by  a  very  copious  hemorrhage 
with  fatal  collapse.  » 

Henoch  observed  perforation  in  a  boy  aged  eleven  in  the  fifth  week 
after  convalescence  had  been  apparently  established.  Statistics  present 
a  wide  range  of  variation  in  regard  to  the  frequency  of  perforation  in 
children.  Among  232  cases,  according  to  Barthez  and  Rilliet,  it  occurred 
in  3  only ;  among  73  persons  in  whom  this  accident  was  noted,  Murchison 
found  14  to  be  under  fifteen  years  of  age. 

Certain  sequels  appear  more  frequently  in  children  than  in  adults. 
Among  these  are  noma,  lesions  of  the  bones,  and  aphasia.  The  death- 
rate  in  children  in  the  first  year  is  high,  especially  among  the  new-born. 
The  mortality  in  childhood  after  the  first  year  is  decidedly  lower  than 
in  adults. 

7.  Enttric  Fever  in  the  Aged, — In  the  advanced  periods  of  life  enteric 
fever  runs  a  modified  course.  Its  onset  is  insidious ;  the  febrile  move- 
ment is  less  intense,  and  during  convalescence  the  temperature  falls  to 
markedly  subnormal  ranges.  The  eruption  is  frequently  absent  and 
diarrhcea  is  less  conmion.  Perforation  rarely  occurs.  Murchison  en- 
countered it  twice  in  patients  over  forty  years  of  age,  and  I  saw  it  in 
the  body  of  a  man  aged  fifty-three.  Complications  are  frequent  and 
grave.  Broncho-pneumonia  and  croupous  pneumonia  occur,  and  there 
18  especial  danger  of  collapse  from  cardiac  asthenia.  The  mortality  of 
enteric  fever  after  the  fortieth  year  of  life  is  high. 

8.  Enteric  Fever  in  Pregnancy, — Pregnant  women  seem  to  enjoy  a 
relative  immunity.  This  immunity  would  apj)ear  to  be  greater  during 
the  last  than  during  the  first  half  of  the  pregnancy.  Of  women  who 
in  this  condition  contract  enteric  fever,  more  than  50  per  cent,  abort, 
this  accident  occurring  usually  in  the  second  week  of  the  attack.  The 
fcetus  has  been  found  to  be  infected,  and  successful  cultures  of  the 
bacillus  of  Eberth  have  been  made  from  the  viscera. 

Relapse. — ^The  relapse  of  enteric  fever  is  the  manifestation  of  rein- 
fection. It  is  attended  Dy  a  repetition,  with  some  modifications,  of  the 
fever  and  associated  phenomena,  a  new  eruption  of  rose  spots,  fresh 
glandular  infiltration,  and  enlargement  of  the  spleen.  The  relapse  is, 
as  a  rule,  of  more  abrupt  onset  and  of  shorter  duration  than  the  primary 
attack.  It  is  commonly  separatetl  from  the  latter  by  an  interval  of 
some  days,  during  which  the  tem|)erature  range  is  subnormal  or  normal. 
During  this  period  in  cases  in  which  relapse  occurs  the  spleen  remains 
enlarged.  Tne  relapse  is  not  invariably  separatcil  from  the  primary 
attack  by  an  inter\'al  of  apyrexia,  but  may  develop  during  its  course. 
It  is  th(»n  termed  an  intercurrent  relapse,  and  to  intercurrent  relapse 
miLst  Ik*  ascribed  many  of  the  cases  of  unusual  prolongsition  in  the 
absence  of  complications.  Two  or  more  relapses  may  occur.  As  many 
as  five  relapses  have  l)een  reiM)rted  (DaCosta).  I  have  observed  four 
well  characterized  relapses  in  a  young  adult. 

The  frequency  of  relapse  is  variable.  It  ranges  from  3  per  cent. 
(Murchison)  to  15  or  18  per  cent.  (Ininiorman).  In  284  cases  under 
nfteen  years  of  age  observed  in  the  Boston  City  Hospital  from  1882  to 
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189'>  ami  aoahrsed  br  Mcfse  i^pse  fkcearred  in  11  per  cent.     A 
pfopOTticMi  of  the  tta»  of  cDlefic  frrer  id  tn£aiicy  and  childhood 
«ir  mild  lolaHiQr*    The  gtaffctOT  of  kHpital  and  'private  practice  with 
refief^eooe  to  tliia  disease  in  tlie  earUer  periods  of  life  are  at  \'arisiDce* 
In  private  pcadice  relapse  appears  to  be  much  le^  commoEi  in  diUd- 
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Interrurrent  reiapKe  following  mild  primary  attack  ^PhilAdelphia  Hoepit&lL 
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IunmI  than  in  luMiXi  \i\\\  This  dis<'rejiancy  \^  t<»  H^nie  extent  duo  to 
ivrvnee  of  (Hjiiiir>rj  among  imictitinnert^  a.*  to  what  constitutes  a  rt»lap8e. 
Relapse  huH  been  coufoundo^J  with  reenidescences  of  fever  occumj 
during  f*tmvah*;*eence.  Such  rises  of  temperature  are  usually  brief,  m 
Ijt'^tJug  more  than  a  day  or  tMO,  Oeiiisidnally  they  are  of  longer  du 
li*in,  and  are  dm*  to  infeHi<ms  fir  inflauimatorv  sequels.  Under  th< 
rirciimstiint^es  earrful  invesng;tti*m  will  usually  reveal  the  uaturt*  of 
)raHiri|i)gical  prot*<:'ss.  Elevation  of  ten^x^rature  during  eouvalcseeui 
nuattrndc^d  liy  rosespnts,  enlargement  of  the  splreu,  intestinal  syni[)to] 
and  of  lirii'f  dnnition  on  the  one  liand  or  protracted  duration  on  the  othe) 
shiiuld  not  Im-  n^ganhnl  as  constituting  true  relapse.  The  relapse  deelarcss' 
itM'tf  by  a  step-like  rist'  in  tenijieratore.  Simetimes  the  rise  is  abrupt 
and  progressive  ;  at  others  morning  remissictns  oeeur,  but  usually  the 
maximum  is  attained  in  the  eour>i<*  of  from  three  to  five  days.  The 
subserpient  eourse  of  the  fever  corresponds  very  elosely  to  a  primary 
nttark,  exe^'pt  that  it  is,  ai*  a  rule,  of  shorter  duration.  Of  53  ca^€s 
mAvil  by  Murrhison,  the  mean  durati(»n  of  the  ])rimary  attack  was 
about  twenty-six  days*  of  the  interval  about  eleven,  and  of  the  relapse 
jd)«int  Hftrcn  days.  There  is  ilangcr  uf  the  fatal  issue  from  the  streas 
of  tde  diseasr  wImmi  tlu'  atta(*k  is  (irotnit^ted  liy  rehipse  or  repeated 
rilapsfs,  brU  death  may  <»eenr  in  eonsetjuenee  of  any  of  the  events 
wliieh  bring  it  alwiut  in  priinary  attacks.  Post-mortem  examination 
of  the  iKKlies  of  tliose  wlm  have  die<l  in  relapse  of  enterie  fever  has 
reveah'd  tlie  lesions  of  the  priuuiry  disease.  The  iridiviJual  intestiiuil 
le«ions  are  h'ss   nninerous,  for  the  reason   that   only  those  glands  and 
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patches  of  Peyer  are  involved  that  escaped  during  the  first  attack.  The 
ulceration  is  therefore  higher  up  in  the  ileum  and  coexists  with  the 
recent  cicatrices  of  the  primary  attack,  which  are  most  numerous  and 
extensive  just  above  the  ileo-csecal  valve.  Relapse  is  due  to  reinfection 
from  within  the  body  of  the  patient.  It  is,  in  fact,  a  repetition  of  the 
primarj'  attack.  To  the  question  why  the  primary  attack  confers 
immunity  in  a  majority  of  instances,  fails  to  confer  a  lasting  immunity 
in  a  few,  and  renders  the  patient  liable  to  prompt  reinfection  in  from  3 
to  15  per  cent.,  no  satisfactory  reply  has  yet  been  made. 

Second  Attacks. — The  attack  of  enteric  fever  in  a  great  majority 
of  instances  confers  complete  immunity  against  subsequent  attacks.  To 
this  rule  there  are,  however,  exceptions.  Many  cases  have  been 
lecorded  in  which  a  second  or  even  a  third  well  authenticated  attack 
of  enteric  fever  has  occurred  in  conseciuence  of  remote  independent 
infection  in  the  same  individual.  I  have  j)ersonal  knowledge  of  a  case 
in  which  the  [Kitient  suffered  from  three  attacks  of  enteric  fever  at 
inten-als  of  some  years,  the  thin!  proving  fatal.  To  the  immunity 
acquired  in  infancy  and  childhood  must  be  attributed  the  insuscepti- 
bility of  many  adults  upon  exposure. 

DiAONoSLS. — Well  developed  cases  of  enteric  fever  after  the  first  week 
maybe  usually  recognized  without  difficulty.     During  the  first  week  it 
i^  however,  onen  impossible  to  form  a  positive  diagnosis,  but  even  then 
the  nature  of  the  disease  may  be  saspected  if  there  be  febrile  movement 
with  nocturnal  exacerbations,  each  night  attaining  a  higher  temperature, 
and  especially  if  there  be  headache,  epistaxis,  diarrhoea,  either  sponta- 
neous or  readily  produced  by  laxatives,  progressive  asthenia,  and,  toward 
the  end  of  this  period,  appreciable  enlargement  of  the  spleen.    The  direct 
diagnosis  of  the  developed  disease  finds  its  support  in  the  continuance 
of  the  febrile  movement  and  the  apj)eardnce  of  abdominal  symptoms — 
namely,  diarrhoea,  pain,  enlarged  spleen,  moderate  tympany,  and   len- 
ticular rose  sj)ots.     In  doubtful  cases  the  coincident  occurrence  of  cases 
in  the  same  house  or  locality  is  of  diagnostic  importance. 

The  differential  diagnosis  from  certain  other  acute  febrile  disorders 
is  sometimes  attended  with  difficulty.  The  diseases  with  which  enteric 
fever  is  liable  to  be  confounded  may  be  divided  into  two  groups — first, 
those  which  resemble  it  in  the  first  week  of  its  course,  and,  second,  those 
which  resemble  it  in  its  more  advanced  stages.  To  the  first  group  belong 
febricula,  influenza,  and  in  children  certain  of  the  exiinthemata  in  the 
pre-eruptive  stage.  Differences  in  the  mode  of  onset,  the  short  duration 
of  febricula,  the  epidemic  prevalence  of  influenza,  are  facts  of  ini]>ortance 
in  diagnosis.  The  prominence  of  coryza  and  bronchial  catarrah  would 
rtugg(.*st  the  possibility  of  measles,  and  erythematous  angina  would  lead 
as  t4)  siLspect  scarlet  fever,  while  intense  headache  and  the  presence 
of  lumbar  ])ains  would  serve  to  distinguish  variola  from  enteric 
fever. 

To  the  second  gn)up  belong  certain  forms  oi*  malarial  fever,  acute 
miliary  tuberculosis,  appendicitis,  peritimitis,  trichinosis,  and,  in  children, 
entero-colitis. 

Malarial  fever  and  enteric  fever,  as  has  been  demonstrated  by  W. 
Oilman  Thompson,'  may  coexist  in  the  same  patient.     This  association 

»  Trans.  Am)C.  Amer.  Phyn.^  1894. 
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ii*  UDqiicHtionably  rare,  aud  eaujiot  be  re^rded  a»  establj^hiiig  the  ex 
enee  of  8iieh  a  uosologiciil  entity  as  typtuKmalarial  fever.     Some  foi 

of  nKikrial  fevur  el(>,selv  resemble  enteric  fever,  especially  when 
rjiiirktHl  abdofiiinal  syniptorn.-^  are  present.  Vomitiug,  diarrlueii,  splenic 
t-nlur^enient,  eei'ebnil  symptoms,  ami  iheeoiubtum  known  as  the  typhoiti 
state  may  o(*eur  in  both  (lisi*aK*s,  The  more  im[Mirtant  jK>ints  <»f  dis- 
Tinetit»n  are  to  he  sought  in  the  presence  of  the  eniption  and  the  discover} 
t^f  malarial  bcxlies  upon  examination  of  the  liloo<L  The  absence  of  the 
eharaeteristie  rash  of  enteric  fever  is  without  positive  diagnostic  value 
in  doubtftil  eases,  since  in  a  small  proportion  of  the  ciises  the  eruption 
does  imt  show  itself  during  the  whole  course  of  the  attack. 

Acute  tnbercufmiH  presents  io  some  instances  a  close  resemblance  to 
enteric  fever.     In  tl»e   latter  disease,  however,  the  tempeniture  in  a 
raaj«irity  of  instances  eim forms  more  or  le»s  closely  to  a  definite  tyj>e. 
whereas  that  (>f  tnbercnl»»sis  is  extremely  irregular.     In  enteric  feve^J 
diarrhoea  and   tympany  are  common  ;    in   tuberculosis,  diarrhcea  whe#H 

ijreseut  is  of  a  ditfereut  character  and  tlie  abdomen  is  flat,  often  scaphoid.    ^ 
n  euteric  fever  uose-bk-ediug  and  enlargement  of  the  spleen  occur;  in 
tiiljtTeiilous  processes  these  symptoms  are  nire  or  absent  altogether.   The 
headache  of  enteric  fever  is  usually  dull  ;  that  of  tuberculous  meningitis  is 
at^nte  and  frcfjuently  assoeiatCHl  with  inttilerance  of  light  and  S4iund.     la 
c^nteric  fever  vomiting  is  much  less  common  than  in  tuberculous  menin- 
gitis.    Couvul>ions  are  likewise  rare  in  enteric  fcvt-r,  and  the  headache 
usually  disappears  upcm  the  menrrence  of  delirium^  wliereas  in  tubereu- 
lobs  meningitis  headache  and  delirium  may  alternate  from  the  beginning*,  j 
In  this  connection  it  is  important  to  emphasize  the  fact  that  in  ran^H 
aisesof  the  so-ealled  cerebro-s]>inal  form  oi  coterie  fever  tlie  onset  <^f  the   i 
attack  is  abrupt,  with  intense  headaelit^»  [>h4»toj>liol)ia,  painful  retnictiim 
iif  the  muscles  of  the  ba<'k  of  tJie  ueek,  twiteldng,  df  lirium,  and  vomit-      i 
iug.     Un<ler  these  circiimstanees  the  diagnosis  of  enteric  fever  cannot  l>c 
made  until  about  the  end  of  the  first  week,  when  the  appearance  of  ab- 
dominal bym(>toms  and  mse  spots,  very  otk^i  coincidently  with  subsi- 
tlence  of  the  cerebro-sjiinal  syinpiijms,  declares  tlie  true  nature  of  the 
infective  |iro<*ess. 

(hmpotfs  ptHinttoNftf  may  also  occur  early  in  the  course  of  the  attack, 
or  pulni(»narv  localization  may  cause  euteric  (ever  t<»  simulate  pnrumfmin. 
Ill  (^ertain  cases  it  is  nt»t  jmssible  to  ileterndnc  whether  the  pulmonary 
phenomena  are  the  results  of  an  intercurrent  process  r»r  of  an  early 
localiziUiou  of  the  enteric  fever  infection. 

Appntflicitis  ill  rare  instances  may  simulate  euteric  fever.  The  course 
I  if  the  teni|u"rature,  the  absence  of  splenic  eulargt^ment,  the  localization 
of  the  aljdominal  i>heuomena  in  the  right  iliac  region  are  of  diagnostic 
importance, 

Ferikmitis  due  to  iytiuv  causes  than  perforation  is  to  be  discriminated 
from  that  weurring  in  the  course  of  enteric  fever,  by  the  antecedent  his- 
tory  of  the  ease.  If  the  |>atient,  Iiowever,  does  not  come  under  «>bser- 
vatiim  until  after  the  apjieaniuee  of  the  synq>toms»  it  may  be  impossible 
to  determiue  whether  they  are  flue  U\  perfiniitiou  (tr  not»  The  presence 
of  the  rose  spots  would  be  of  imptu'tauee  in  the  decision  of  this  question* 

TrirhimmH  is  attended  with  pyrexia,  vomiting,  and  diarrhnui.  Epi-^ 
taxis  and  splenic  enlargenR'nt  are  rare  ;  rose  sjiots  do  not  iwctir.     On 
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the  other  hand,  the  symptoms  of  the  myositis  and  the  local  and  general 
cedema,  so  frequent  in  trichinosis,  are  absent  in  enteric  fever. 

Entero-colitM  may  in  children  be  confounded  with  enteric  fever. 
The  fever  and  constitutional  disturbances  are  symptomatic  of  the  local 
trouble.  The  spleen  is  not  commonly  enlarged,  abdominal  pain  is  con- 
spicuous and  severe,  and  rose  sj)ots  are  absent. 

Procjn()8I8. — The  death-rate  is  much  influenced  by  treatment.  It 
ranges  under  ortlinary  conditions  from  about  7  per  cent,  under  system- 
atic cold  bathing  to  about  lo  i)er  cent,  under  expectant  symptomatic 
treatment.  Murchison  found  in  27,051  cases  collected  from  various 
sources  a  death-rate  of  17.45  per  cent. ;  Jaccoud,  in  a  collection  of 
80,140  cases  treated  on  the  expectjint  plan,  a  mortality  of  19.23  per 
cent. ;  17,000  cases  in  Vienna  showed  a  mortality  of  22.5  per  cent. 
According  to  Cayley,  the  principal  Continental  hospitals  have  a  mortal- 
ity varying  l)etween  16  and  25  per  cent.  Some  years  ago  Delafield  col- 
lected from  the  records  of  the  New  York  hospitals,  extending  over  a 
period  of  al)out  five  years,  1305  cases,  with  a  mortality,  estimated  by 
yt»ars,  varj'ing  between  a  minimum  of  20.1  per  cent,  in  1879  and  a 
maximum  of  30  per  cent,  in  1880.  The  available  statistics  of  recent 
years  unquestionably  show  a  reduction  under  various  plans  of  treat- 
ment. 

The  mortality  in  childhood,  taking  all  the  cases  together,  is  decidedly 
lower  than  in  adults.  Enteric  fever,  like  all  the  acute  infectious 
diseases,  shows  an  extremely  variable  intensity  in  children,  the  severe 
eases,  however,  being  the  exception  rather  than  the  rule. 

The  prognosis  in  individual  cases  must  be  guarded,  since  it  not 
infrequently  happens  that  in  cases  running  an  apimrently  favorable 
course  death  occurs  toward  the  end  of  the  third  or  during  the  fourth 
week  from  some  unforeseen  accident  or  complication.  The  prognosis  is 
unfavorable  in  cases  in  which  the  intensity  of  the  infection  is  manifested 
by  the  rapid  development  of  severe  symptoms — intense*  pyrexia,  cardiac 
asthenia,  ataxic  phenomena,  and  the  occurrence  of  multiple  cases  in  the 
jsaine  house  or  in  the  immediate  locality ;  it  becomes  unfavorable  like- 
wise ui)on  the  development  of  intestinal  symptoms  of  high  grade,  such 
as  copious  diarrhoea,  abdominal  pain,  or  meteorism.  Recurrent  vomiting 
has  also  an  unfavorable  prognostic  im|K)rt.  Finally,  intestinal  hemor- 
rhage, jwrforation,  and  such  com j)liciit ions  as  ulcerative  endocarditis, 
meningitis,  diphtheria,  large  pleural  etfibtions,  and  in  children  the  exan- 
themata arising  as  intercurrent  or  consi»cutive  affections,  render  the 
prognosis  extremely  grave. 

Sudden  death  may  (K»cur  al)out  the  time  of  defervescence  or  in  early 
convalescence  in  consequence  of  extreme  cninliac  asthenia. 

Coq>ulent  }K*rsons  bear  enteric  fever  badly.  Those  whose  habits 
hav«»  lKH»n  intemperate  and  those*  who  suffcT  from  dis(»ase  of  the  kidney 
an<l  the  g«)Uty  are  c»specially  liable  to  the  gravest  accidents  of  the  disease. 
The  deatli-rate  is  slightly  greater  in  women  than  in  m(»n. 

Treatment. — (a)  Ftophylaxis. — Ent<Tic  fever  is  thwretically  a 
pn»ventabh»  disease.  The?  objects  of  prophylaxis  are  (1)  to  prevent  any 
COM'  of  the  disease  fnim  bec<miing  a  f(K»us  of  infection,  and  (2)  to  correct 
such  faulty  sanitarj*  arnuigi»ments  as  lead  to  the  iM)llution  by  fecal 
matter  of  water  used  for  drinking  and  domestic  purpiKses.     The  succes8- 
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ful  pursuit  of  tlic^c*  tiltjtx'ts  wherrvtM^  tlu'  disense  prevails  would  c 
be  followed  iranuMliately  hy  ii  iiotahle  decrease  in  the  morbidit 
Kutioiuil  prevenlive  meiisures^  even  th<nit!;h  irujMTfpctly  airritxl  into 
etfept,  huve  \wvn  folltjwed  hy  r(*iijarkid>le  results.  Their  genend  adop- 
tiuu  Miul  rigid  rxtruliHri  would  hv  followed  hy  a  very  great  reduction  in 
the  prevideuee  oi'  tfie  disease. 

The  fir>^t  nieasure  of  ]irophylaxis — uauiely,  the  prt-veutiun  of 
spread  of  the  diseiu^e  from  auy  patient  as  a  f<xnj8  of  infeetion — cona 
tutes  an  importnnt  duty  td*  tlie  physician  iu  attendiiuee.  The  typhc 
bacnlli  in  tlie  firal  disi^harges  rau  be  at  onei*  and  ahsuhUely  (lestroye*! 
u|>ou  the  spot.  Tljey  do  nut  appear  in  the  stonls  until  s^mie  time  afler 
the  period  at  whieh  untler  nnliuary  eh'etunstanees  the  patient  eoniesi 
uuth'r  the  eiire  of  the  ptiy^jieian.  It  folhnvs  from  the  faets  now  et?tab- 
lishetl  iu  regard  tii  the  tnuismissiou  of  the  disease  tliat  any  given  v^m 
may  be  prevented  from  heeoniing  not  only  a  SfKiree  of  iid\M'tion  to  thot^ie 
iu  his  iinuiediate  viciuity,  hut  also  to  those  at  a  distauee.  Fpon  thc^e 
m  immediate  attendau<*r  devrjlven  thr  duty  id'  [»roteetiug  alike  persons 
in  the  vieinity  ui'  ihv  patient  aucl  those  \u  whom  the  disease  may  be 
conveyed  by  the  c*(»ntaminati<iu  cjf  runuiug  streams  or  other  sources  q^ 
water  supply  or  iu  eities  by  way  of  sewer  systems  transmitting  the  |H 
feeting  prineiple. 

To  this  end  the  feeid  diseharges  of  rvery  ease  and  the  urine  should 
be  at  one*'  arnl  effeetually  disint<'eted.  For  this  ]iur(>ose  a  sohitiou  of 
ehlorinated  lime  of  the  liest  ipiality,  contaiuing  at  h'asl  "2^^  per  <'ent.  of 
available  chlorine,  nX  the  strength  of  W  onuees  (H*2.)  to  the  gjdlon  (4 
litres),  may  l)e  emidiiyed.  ('ommereial  sulphurit*  or  hydrorldorie  add 
and  water  in  etpial  parts  will  disinfert  a  stool  iu  two  hours,  A  stilution 
of  merrurie  rlitoride,  1  :  oOO,  atndulatt^d  witli  tai'tarie  or  hydr<K'hloric 
aeid^  will  disinfi-et  an  enteric  {vxw  stoi>l  in  six  hours.  (  arliolic  aeid  in 
o  per  ernt.  sohitiou  is  less  eltieient  aud  requires  tweuty-foiir  boui**^. 
Milk  of  Ume,  prepared  by  slaking  freshly  hurued  ipncklime  and  stir- 
ring up  the  pi>wder  with  twice  its  volume  of  A\'ater,  is  an  elficient  and 
rapid  disintVetaut  for  enteric*  fever  stools.  This  ]>re]>arntion  should  Ix' 
freshly  uiad(*  anil  ad(h*<l  t(*  the  stool  iu  etpiul  bnlk,  Wlieu  the  bi*<l-|)an 
is  to  be  use<h  it  should  eoutaiu  oue  half  ]iiut  CioDcc)  iif  tin.-  solution 
employed.  Directly  after  the  movement  of  thr  bowels  a  pint  (oOO  c,e.), 
or  as  much  as  a  quart  ( 1000  c.e.),  iyf  the  solutiou^acconling  to  the  amount 
of  the  dejeetiou,  should  he  |>rmred  over  it.  The  cimteuts  of  the  jniu 
should  then  he  thoroughly  mixeil  by  agitatiini  of  tlie  vessel,  aud  solid 
masses  should  be  l>rokcu  n\\  with  a  glass  rc»d,  wlueli  can  he  thoroughly 
disinfected.  If  a  stick  is  usr<h  it  should  be  forth witli  liurued.  The 
pan  should  then  stand  two  or  three  hours  hetVire  it  is  emptied  into  the 
water  closet  or  privy  vault.  Ttie  nurse  slionid  he  made  to  uudersi 
that  prolongLHl  exposure  is  neeessary  to  complete  disiidtrtion. 

Clear  solutions  like  that  of  the  men-urie  ehlriride  shoahl  l>e  e«tl 
bv  the  additii*u  ot'  potassium  [K'noaugiuiate,  and  the  disinfectants 
euiployed  must  he  kept  iu  a  plaei>  \f\  themselves  and  etmspicuously 
labelled  **  Poisou,*'  L'on^niercial  ]u-cpa  rat  ions  ]>laeed  upon  the  market 
under  various  names  for  the  purpose  t»i'  lmuseh(»ld  anil  sick-room  disio- 
fectiou  are  not  to  be  prt^cribed.  They  arc  of  nukuowu  and  doubtless 
iueonstaut  conijw^sition,  aud  unduly  expensive.     When  acid   disinfect- 
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ants  are  employed  the  water  closet  is  to  be  flushed  for  some  minutes 
several  times  during  the  day  to  diminish  their  action  upon  the  fittings 
and  connections.  In  country  places  the  thoroughly  disinfected  stools 
may  be  emptied  into  an  ordinary  privy  without  risk,  or  they  may  be 
mixed  with  fresh  earth  and  buried  in  a  trench  at  a  distance  from  all 
sources  of  water  supply.  It  is  imperative  that  they  be  thoroughly  dis- 
infected. In  some  localities  it  is  the  custom  to  dispose  of  enteric  fever 
Ptools  by  mixing  them  with  sawdust  and  burning  them.  Privy  vaults 
that  are  to  be  disinfected  may  be  treated  by  slowly  jwuring  into  them 
a  solution  of  mercuric  chloride  (1.5-1  kg.  in  several  gallons  of  water), 
or  by  freely  scattering  over  the  contents  of  the  well  quick-lime  or 
chlorinated  lime  from  day  to  day. 

The  danger  of  the  spreading  of  the  infection  by  way  of  the  acx'iden- 
tal  soiling  of  the  patient's  clothing  or  bed-clothing  with  the  fecal  dis- 
charges is  not  to  be  disregarded.  It  is  important  that  the  mattress  of 
aa  enteric  fever  patient  should  be  covered  by  a  rubber  sheet,  and  that 
articles  of  bedding  and  the  patient's  clothing  should,  when  accidentally 
soiled,  be  immediately  removed.  Should  fecal  discharges  have  l>ecome 
dried  upon  these  articles,  the  stain  should  be  moistened  with  a  disinfec- 
tant solution  before  removal.  There  should  be  in  the  sick-room  a  tub 
into  which  the  garments  of  the  patient,  his  bed-linen  and  towels,  should 
be  immediately  place<l  and  moistened  with  a  5  per  cent,  solution  of 
carl)olic  acid  before  removal  to  the  laundrj',  where  they  must  without 
handling  be  at  once  boiled  for  half  an  hour.  They  should  then  be 
wa.shed  with  soft  soap  and  thoroughly  rinsed.  After  drying  they  must 
be  aired  and  exposed  to  the  sun  for  several  hours  before  being  again 
used.  In  fatal  cases  the  corpse  must  Ik»  enveloped  in  a  sheet  wet  with 
a  carbolic  acid  solution,  1  :  20.  After  the  recovery  of  the  patient  the 
bedstead  and  furniture  of  his  room  are  to  be  washefl  with  a  solution  of 
mercuric  chloride,  1  :  1000.  Bedding,  towels,  and  the  like  are  to  be 
thoroughly  boiled.  The  rubber  coverings  are  to  be  first  disinfected  and 
then  destroyed.  In  a  private  house  the  room  should  be  aired  daily  for 
a  fortnight  before  it  is  again  occupied. 

At  the  time  of  an  epidemic  of  enteric  fever  all  drinking  water  and 
milk  used  in  families  should  be  subjecttnl  to  boiling  for  thirty  minutes. 
Xew  comers  and  temporary'  sojourners  in  a  locality  in  which  enteric 
fever  is  prevalent  should  drink  only  boiled  water  and  milk  and  should 
avoid  the  use  of  unccM)keil  vegetables.  In  sporadic  cases  search  should 
be  made  for  the  source  of  the  infection.  In  the  great  centres  of  popu- 
lation such  investigsitions,  except  in  so  far  as  they  indicate  gcMieral 
defect8  in  the  water  supply  or  in  the  sewage,  are  not  attended  with 
fiatu*factory  result«,  but  when  enteric  fever  occurs  in  the  form  of  an 
epidemic,  limited  to  a  locjility  supplitnl  with  water  from  a  particular 
source  or  to  a  neighborh(K)d  serve<l  with  milk  from  the  same  dairy,  the 
resultrt  are  often  in  the  highest  degr<»e  significant.  They  show  defects 
in  the  water  supply  or  milk  contamination,  and  point  to  the  circum- 
stances under  which  pollution  has  taken  place,  and  even  indiaite  with 
precision  the  measures  by  which  further  infei'tion  is  to  be  prevented. 
The  results  of  such  investigations  are  especially  valuable  in  restricted 
localities  into  which  the  cause  of  the  disease  has  been  conveyed  by  the 
advent  of  cases  of  enteric  fever. 

YoL.  I.— 14 
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Thv  second  object  uf  jjrophylaxis — namely,  the  correction  of  faulty 
Kinitiirv  iirniMjL^tiiK'nts  l)y  wliirli  tlio  pi>!luti<jii  nf  water  used  for  drink- 
in;^  and  doiiu'stic  purposes  liy  itral  niaiter  *ir  the  infection  of  milk  and 
other  iirtiek^s  of  diet  by  sneli  water  is  rendered  pos^ibie — falls  clearly 
wltliin  the  seojje  of  the  health  organizations  of  hjeal  governments.  The 
inadefpiate  [jowen?  vested  in  State  and  loeal  boards  (>f  health,  the  ij^nor- 
ance  of  oilieinls,  and,  above  all,  the  apathy  ol*  the  people,  eonspire  to 
remh'r  liope  of  the  attainment  of  this  ol>jtx't,  even  in  enliglitened  eoni- 
niunities,  n^tnote.  No  taitljiy,  however,  will  prove  more  pmhtable  ieir 
tbe  tax|uiyer.  The  artiial  nicaiey  (Mist  of  a  poUnted  water  supply  and 
bad  drainage  as  laetors  in  the  proilnetion  uf  disease  cannot  be  computed. 
It  is  certain,  however,  that  the  value  of  tlie  lost  time,  cost  of  support, 
nnrsinjL%  and  tlie  like  would  amount  in  a  large  eity  to  much  more  than 
Hiuffieient  to  reetily  tlie  unsanitary  conditions  to  which  endemic  enteric 
fever  is  directly  due. 

An  abundant  and  good  water  supply  is  of  first  iniportanee.  The 
natural  history  oi'  the  water  is  l>elter  evideuee  of  its  purity  than  the 
resj>onse  in  t>eeasional  samples  to  chemical  and  biologieal  te^ts.  The 
most  desindile  sources  of  supply  are  to  be  ibund  in  mountain  lakes  or 
streams  in  unpopulatcnl  districts  or  in  artesian  wells.  The  iuipos.-^ibility 
of  protecting  streams  thnt  How  through  jx^pulous  valleys  or  in  pn'V«nit- 
ing  the  cnntaminntion  of  ordinary  wells  is  obvious.  It  constitutes, 
thereibre,  an  essential  nu»nsure  of  |nv>|ihylaxis  in  cities  and  towns  to 
abantlon  wells,  and  those  eonimunities  whicli  derive  their  water  supply 
from  streams  ret?eiving  the  sewage  of  other  towns  and  villages  can 
esejipe  the  endemic  and  occtu^ionally  epidemic  prevalence  of  enteric 
fever  only  liy  tihnttiou  ujion  a  large  scale  and  in  accordance  with 
seientilie  methods  before  distribution. 

Mosnv  showed  that  tlu*  death-rate  from  enteric  fever  in  A^ienna 
dindnisliLMl  from  11, o  per  1(),(M)0  to  LI  per  10,<XK)  after  the  iutHjiluc- 
titai  of  water  fnun  the  nt^gh boring  mountaitis.  When,  however,  a  few 
years  later,  owing  to  a  dcfei't  in  t(u:'  waterworks,  it  l)ec4iine  necessary 
to  again  use  thi*  watii'  of  the  I>amd>e  for  a  short  period,  an  epidemic 
broke  out  wtiieh  was  confined  to  those  parts  of  the  city  to  which  this 
water  was  distributed.  Similar  rt^sults  follcnviNl  the  use  of  the  water 
of  the  Seine  fi>r  ilrinking  purposes  in  Paris. 

A  su]iply  of  gfHKl  water  is  not  in  itself,  however,  sufficient  to  reduce 
the  endenii<*  [prevalence  of  enteric  fever  to  the  lowest  point.  A  ctirre- 
sp4iudenee  b-twtvn  the  morliiility  tnmi  this  disease  and  the  di*ninnge 
exists  which  ha-  not  yet  been  fully  explained.  This  corres]  ion  deuce 
has  been  es]ieeially  demonstrated  by  the  observations  of  E.  F.  Smith 
and  Osier.  The  introdnetion  of  thorough  drainage  systems  constitutes 
a  means  of  geuend  prophylaxis  against  enteric  fever  gocond  in  import- 
ance only  to  that  of  a  poor  water  suppdy.  Such  drainage  systems,  lum^- 
ever,  discharge  usually  into  rimniug  streams,  and  therefore  transfer  the 
danger  to  other  localities  more  or  less  remote.  Tims  outbreaks  of  enteric 
fever  have  occurred  in  tiie  crews  of  shi]>s  lying  at  anchf)r  near  the  sewer 
outlets  of  large  cities  in  conseiiuenee  of  using  water  tor  <lrinking  pur- 
jMises.  Exact  facts  ta^  to  the  distance  to  which  typhoid  bacilli  may  be 
tniusportcd,  and  the  length  of  time  during  which  they  retain  their  virn- 
lence  under  these  circumstances  iu  large  bodies  of  water,  have  not  yet 
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been  definitely  fixed.  The  occurrence  of  local  epidemics  of  enteric  fever 
in  consequence  of  the  consumption  of  oysters  taken  from  waters  polluted 
by  the  sewage  of  cities  is  most  important.  It  is  therefore  obvious  that 
the  immeiliate  and  efficient  disinfection  of  all  the  stools  in  every  case  of 
enteric  fever  in  the  sick-room  is  an  imperative  measure  of  prophylaxis. 

(6)  The  Qeneral  Maji€isrement  of  the  Patient. — The  result  of  the 
treatment  in  enteric  fever  is  largely  influenced  by  the  details  given  to 
the  general  management  and  nursing  of  the  csisc.  The  patient  should 
not  be*  exposed  to  continued  infection.  Obvious  faults  connected  with 
the  water  supply  or  milk  supply  should  be  immediately  corrected.  Under 
the^e  circumstances  it  is  necessary  to  remove  the  patient  to  more  favor- 
able surroundings.  In  hospitals  enteric  fever  patients  have  usually 
been  treated  in  the  ward  side  by  side  with  other  patients.  This  prac- 
tice is  without  danger  if  precautionary  measures  are  taken  to  secure  the 
immediate  disinfection  and  removal  of  the  dejections  and  the  cleanliness 
of  the  i>atient's  person  and  bedding.  It  is,  however,  at  present  consid- 
ereil  better  to  place  enteric  fever  patients  together  in  separate  wards. 
In  genenil  practice  patients,  as  a  rule,  come  under  observation  during 
the  |)erifKl  of  prodromes  or  early  in  the  first  stage  of  the  disease.  If  the 
symptoms  are  such  Jis  to  give  rise  to  a  suspicion  that  the  disease  is  enteric 
fever,  the  patient  should  be  ordered  at  once  to  bed.  In  the  event  of  the 
malady  not  being  enteric  fever,  the  [xitient's  interests  do  not  sufler.  If, 
however,  the  symptoms  be  those  of  developing  enteric  fever,  rest  in  bed 
will  favorably  influence  the  later  progress  of  the  attack.  The  general 
course  of  cases  treated  from  the  beginning  of  the  attack  is  more  favor- 
able than  that  of  those  coming  under  medical  care  after  the  disease  has 
made  some  progress.  Persons  who  struggle  against  the  early  symptoms 
of  the  attack,  or  who  continue  to  go  about  until  the  intensity  of  the 
febrile  movement,  diarrhoea,  or  sheer  prostration  obliges  them  to  betake 
themselves  to  bed,  constitute  the  worst  cases  of  the  disease.  The  fatigue 
of  l«>ng  journeys  undertaken  to  reach  home  after  the  development  of  the 
symptoms  has  frequently  exerted  an  unfavorable  influence  upon  the  sub- 
seciuent  course  of  the  attack.  Rest  in  IkhI  from  the  beginning  of  the 
isickness  is  important.  Patients  treated  upon  the  expectant  or  expectant- 
svniptomatic  plan  should  not  be  allowed  to  rise  until  some  days  after 
uefer\'cscence  has  been  completed. 

The  urinal  and  bed-pan  must  be  regularly  used.  Many  patients  who 
declare*  tliat  it  is  impossible  to  empty  the  bowel  in  the  recumbent  pos- 
ture find  upon  trial  that  it  is  less  difficult  than  they  supposed.  Strict 
rules  in  regard  to  rest  in  bed  and  the  employment  of  the  bed-pan  and 
urimil  cannot  always  be  carried  out  in  the  case  of  young  children. 

The  room  should  be  large,  well  ventilated,  and,  if  practicable,  have 
a  southern  ex|K)sure.  All  curtains,  hangings,  and  pictures  should  be  at 
once  removed.  Only  such  simple  furniture  as  is  necessary  for  the  attend- 
ants should  be  retained.  An  oj>en  firej)lace  is  advantageous.  Free  ven- 
tilation is  m^cessary.  Drafts  are  to  be  avoided,  but  the  fever  patient  is 
with  onlinary  care  little  liable  to  take  cold.  In  grave  cases  the  patient 
may  Ik»  with  advantage  removed  at  intervals  fnmi  one  to  the  other  of 
communicating  rooms.  In  cities  a  back  room  removed  fnmi  street  noises 
i«  desirable.  When  tlie  weather  permits  the  patient  may  with  advantage 
be  removed  during  the  day  for  a  few  hours  to  a  |)orch  or  gallery  in  the 
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oi>en  iiir  tuitl  i^iiiishiiio.  A  narrow  .sliit^le  luxl,  not  too  high,  ji;reiitl y  liglit- 
eng  tilt'  hibur  of  tnii">^ijig.  The  mattress  must  Ix*  smooth,  firm,  ami  elastic. 
A  rubber  eh>tli  or  msiekintosh  must  l>e  phieed  under  the  sheet.  The 
eoveriug  slioiihl  lie  li^lit  atitl  varied  from  tiuH'  to  tiuje  aceonliug  to  the 
sensations  oi'  tbe  |iatient.  Bedding  or  bedH'l(»tiiing  siiiUnl  Uy  the  invol- 
imtarv  t^vnt^uation  of  nrine  or  fitx'v:^  shonhi  hi:  iniinediately  ehanged  ami 
disinfeeteil.  In  very  severe  casein  it  is  desirable  tt*  nsr  two  \}Qih,  placetl 
8ide  by  side,  from  one  to  the  other  of  whieh  the  patient  when  neces^isan' 
may  be  lifted. 

Fhe  wants  ai'  tlie  patient  are  to  be  attended  to  quietly^  miiselossly, 
without  eonversatiiui  nr  cornnient.  During  eonvaleseenee  the  visitn  of 
friends  are  to  he  restrteteil  in  uundier  and  should  l>e  very  brief.  At 
this  peri(Kl  taet  and  enntion  in  the  commnnit^ation  of  detailn  of  busiiieHK 
afiairs  and  ntattei's  i*f  annoyance  are  most  important* 

Patient.s  who  have  been  delirious  must  under  no  eireum^tanceg, 
though  at  the  monunit  apparently  rational,  he  left  almie  until  eonvales- 
eenee has  been  fully  establisluHh  iSuieklal  impulses  may  develop,  and 
many  patients  have  destroyeil  themselves  during  th*'  uifuueutarv  absence 
of  the  attendant.  (Jrond  nursing  i^  of  the  highest  iuip*»rtance.  It 
means  to  the  physician  aeeumte  and  systematic  information  at  his  visits, 
alertness  and  responsibilih^  in  his  absence.  To  the  patient  it  mean/? 
fpiietude,  gentleness,  neatness,  diminished  suffering.  To  both  the 
physician  arul  patient  it  means  the  l»est  use  of  the  restuirees  t*f  nu'dieine. 

The  free  adruinistraticm  n["  Huid  is  neeessjiry.  Many  patientft^ 
a|>|)arently  folly  eonseions,  tail  to  fihtniu  the  necessary  amount  4if  drink. 
Fluid,  therefore,  should  be  offered  In  small  auuamts  at  short  intervals. 
A  jndieitms  nurse,  administering  fliiitl  in  small  aniount^  at  a  time,  is 
not  likely  to  give  in  the  aggregate  tnu  uiuelu 

Fiiri'  cold  water  is  the  best  drink  for  fever  patients.  The  aerated 
niinend  waters  atturd  an  agreeable  change, 

Tlie  tlict  thnmghout  the  attack  should  be  nutritious,  easy  of  diges- 
tion, antl  liquid.  Definite  and  explicit  directions  as  to  kind,  c|uantity, 
and  the  intervals  of  administration  arc  necessary.  The  details  must  be 
ifiyBtematically  recorded*  (ieneral  direetiuns  on  tlie  part  of  the  physician 
and  general  reports  on  the  part  of  the  nurse  are  inadmissible.  The 
amount  is  to  be  rcgnliittnl  by  the  rec]nircments  of  in<hvidnid  cases. 
Indigestion  ancl  an  aggmviition  of  tlie  symptf*ni>  of  int4'stinal  i^iitarrh 
result  from  over-feeding.  On  the  other  hand,  uuder-feeding  iuerease:^ 
the  asthenia  and  pn^lougs  convalescence.  As  a  rule,  the  mental  condi- 
tion is  such  that  the  patient  takes  without  objectitni  whatever  is  prof-- 
fered  in  the  way  of  tnod  or  nu'dieinc.  Knt*'ric  fever  patitiits  are 
usually  rather  ttvcr-^fed  than  under-fed.  The  signs  ot*  gastnc  indig€»s- 
tion,  increased  diarrhfea,  and  the  pn^senee  of  milk  curds  in  the  sttwils 
will  c^all  the  attention  of  the  physician  to  the  tiiet  that  the  patient  is 
receiving  too  great  an  amount  of  food.  Despite  tlu*oretieal  considera- 
tions, ndlk  holds  tl»e  first  place  ann»ng  fev^r  foods.  It  supplies  the 
liquid  re<]uir(nl  for  the  chemical  processes  of  nutrition  ;  it  is  in  mont 
eases  readily  digestible  ;  it  is  diuretic  ;  it  may  in  a  majority  of  the  mses 
ctmstitult*  the  sole  diet  or  at  all  events  the  basis  of  tin*  diet*  Used 
alone,  milk  should  not  much  exceetl  in  daily  amount  for  an  adult  3 
pints  (lo(H)  c.e,)  during  the  first  pein«xl  of   the    disea^c^  or  2  qimitH 
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(2  litres)  subsequently.     This  qoantity  must  be  given  tii  divided  por- 
tion* at  intervaLs  during  the  twenty-four  hours.     Milk  wr^  a  fever  fond 
n^y  he  raw  or  boiled,  warm,  eold,,  or  ict^tl,   or  enw  and  then  given 
utated  iuto  sofY  eurd??  bv  means  of  rennet.     It  may  be  diluted  witli 
le-water  in  the  proportion  of  1  part  to  5,  or  mingled  with  one-thinl 
[its  vohime  of  Vichy  water.     The  repugnance  evineed  by  some  patients 
I  to  a  milk  diet  may  be  overcome  in   part  Ijy  the  addition  of  coftee  or 
I  fipirit^  !^uch  ns  brandy,  whiskey,  or  rum  ;  the  inability  of  othem  to  digest 
it  mBV  be  overcome  by  partial  jjeptnuization  or  by  it,s  administration  in 
tbe  fgrni  of  koumyss,  ketir,  or  matziHin.     Sterilized  milk  may  l)e  used 
iune  with  advantage,  but  its  eontinnous  em|)l(ninent  eanuot   be 
uded.     The  occasional  administration  of   buttermilk  €>r  wine 
iibey  may  vary  an  otherwi.se  monotonous  diet.     A  raw  egg  bt^at^*n  uji  in 
tlir  iuilk»  with  or  withuot  spirit,  reinforces  the  fliet»  and  in  the  German 
HiJtqiitiil  we  frequently  a<l minister  three  or  four  raw  fgg^  during  the 
muf^  of  the  twenty-four  hours  to  eases  under  the  liath  treatment.     If 
ibert^  be  irritiibility  of  the  stcmiach,  the  wliite  only  of  the  eg^,  mixt-d 
with  an  fMjuaJ   volume  of  water  and  flavored  witli  a  little  bmn<ly  or 
Amy,  k  better  lM>rne.     It  is  nsnally  desirable  to  vary  the  diet,  and  in 
«t>mecaseH  it  is  ini[K»ssib!e  to  administer  milk  etjntinnously.     We  may 
uri  employ  broths  or  &oups  prepared  from  beef,  mutton,  ehic^ken,  or 
*l  flavored  %vith  vegetable  juices  and  containing  a  little  rice*  or  ijarley. 
Tie**.'  should  lje,  however,  systematically  strained.     Consomme,  either 
Iwt  or  frozen  according  to  the  fancy  of  the  patient,  elaui-juiee,  oyster 
»^'Up,  thin  barley  gniel,  arrowroot,  and  the  commercial  malt  foixls,  pep- 
[»Kioi<b,  and  the  fre^^hly  expressed  juice  of  partly  broikxl  beef,  may  be 
wdudtil  in  the  dietary.     A  cup  of  hot  collide  or  cocoa,  well  tlilnted  %vith 
k»  imiy  be  given  once  in   the  twenty-ibur  lionrs,   |»reterably  in  the 
fiy  [mrt   of  the  day.     Food  should   be  systematically  a<lniinistered 
f^'  two  or  three  hours  dnring  the  tlay  and  at  intervals  of  three  or 
wur  lii»urs!<  at  tiight.     lu  grave  cases,  where  the  amount  taken  at  a  time 
fefittiafl  or  the  j)rtistnition  is  extreme,  these  intervals  must  be  shortened. 
A  riMtl^iCH  patient  who  ha.s  just  fallen  into  a  quiet  sleep  must   mit  be 
disturbed  for  fcMxl.     Patient?*  whij  are  very  somnolent  or  sopurous  must, 
*f  pi««ible,  be  roU8c*d  before  food  is  given,  in  onler  to  diminish  the 
^»T  of  inhalation  pneumonia. 

Srilid  footl  18  not  to  be  administered  until  tlie  evening  temperature 
M^^  kim  normal  for  a  week.  The  change  even  then  must  he  tentative 
ao<l  1,'mdiial  by  way  of  milk  toast,  custards,  light  jiuddings,  and  similar 
artidfSMf  diet  to  the  ordinary  everyHlay  fiMnb  The  dr tails  «»f  the  <liet 
<»iytiLiug  children  must  be  regalated  iu  at^curdancc  with  the  age  of  the 
|«»tiem  and  tJie  previous  plan  of  feeding,  no  radical  departure  from  the 
^^\  iiourishmenf  being  necessjir\'  beytnid  the  nvoi dance  of  every  kind 
"f  s<»liii  f»M>d. 

d/roW/c  ^timular}fji  constitute  an  essential  element  of  the  naitine 
pf^>n<Mlun»  in  the  treatment  of  enteric  fcv(*r  by  systt^matie  cold  bathing, 
aiul  liipir  administration  will  be  discusswl  in  cunucction  with  that  plan. 
Iu<«llier  forms  of  treatment  the  circumstances  under  wliich  alcohul  is  to 
^^'  swlmiaistered  demand  careful  consideration.  Tliose  who  rectdl  the 
^^vA  of  iXh  employment  some  years  ag(»  agree  tliat  it  was  very  *»ften 
pvo.uaj<a  matter  of  course  when  m^t  required^  and  nearly  always  in  nn- 
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necossarily  largo  amounts.  \t  the  present  time  alcohol  is  frecjii(*ntly 
U8e<l  too  tVeely  in  the  siek-rLHjni.  In  mi  hi  cases  of  enteric  fever  and  in 
young  personiJi  of  previoii.sly  g<M>d  health  and  habitj?  it  is?,  as  a  rule,  not 
requirt^L  In  pery^ons  of  feel)Ie  ennstitution  and  those  past  middle  lift!, 
and  in  all  severe  case.s,  alcohol  should  l>e  Hystematieally  but  cuutiously 
administered*  To  those  who  have  previously  l>een  aeeustrimed  to  its  use 
it  should  he  given  from  tlie  onset  of  the  attack,  and  to  a  guarded  extent 
in  amounts  suggested  by  the  habits  of  the  patient.  It  is  important  that 
alcoholic  t?timulauts  should  be  given  in  guanled  amounts  during  the 
early  period  of  the  attack  prior  to  the  subsidence  of  the  headache^ — an 
event  that  commonly  occurs  l>etween  the  end  of  the  first  and  the  middle 
of  the  sec*md  week*     After  this  time  alcohol  may  be  used  more  freely. 

Alcohol  is  clearly  indicated  in  all  cases  iu  which  there  is  gv^SLt 
genend  prostratitm*  Its  achnintstratiou  is  essential  where  there  is  weak- 
ness of  the  hearths  action ^  as  shown  by  a  small,  feeble,  and  irregular 
pulse,  a  feeble  eanliae  im]inlse,  and  a  fliiut  first  sound.  It  should  be 
administered  with  a  free  hand  upon  the  development  of  delirium,  tremor^ 
or  other  ataxic  symptoms.  Its  use  is  especially  important  when  diarrhcea, 
tympanites,  and  great  teuderuess  indicate  extensive  and  deep  ulceration. 
The  administration  of  alcohol  is  imperatively  demanded  in  all  severe 
cases  and  upon  the  development  of  serious  complications,  such  as  bron- 
chitis of  the  smaller  tubes,  broncho-pucnmouia,  croupous  puciunonia^ 
pleurisy^  or  peritonitis.  The  amount  must  be  regnlatwl  according  to  its 
influence  upim  the  symptoms  for  which  it  has  been  prescribeil  in  in- 
dividuul  cases.  The  cliararti^r  <(f  t!ie  tirst  sound  of  the  heart  and  the 
pulse  and  the  nervous  symptfims  constitute  the  best  guide  tor  the  dose 
and  the  frequency  of  its  administration*  If  the  in*ine  be  albuniiuous,  and 
particuhirly  if  it  contain  casts,  alcohol  is  to  be  given  ciintiously,  and  its 
effect  ujwu  the  amount  and  chanieter  of  (he  renal  excretion  is  to  be 
studied  from  day  to   day. 

Under  ordinary  circumstances  the  administration  of  alcohol  should 
begin  with  sura  11  quantities,  to  be  increased  according  to  the  require- 
ments of  particular  cases.  Four  to  eight  (nmces  (125-250  c.c.)  of  spirit 
or  from  a  pint  to  a  pint  and  a  half  (5<*C>-750  c.c.)  of  claret,  burgundy, 
or  champagne  in  the  course  of  twenty-four  hours  yield  the  best  results. 
In  serious  cijses  nuieh  larger  quantities  may  be  required.  Whiskey  or 
l>r:indy  niny  be  givcji  with  milk  in  the  form  of  j>unch,  or,  if  the  patient 
[u'efer  it,  diluted  with  water.  Where  small  amounts  of  alcohol  are 
indicated  wine  whey  constitutes  an  agreeable  mciins  ibr  its  administra- 
tion. 

(c)  The  Special  Management  of  Individual  Cases. — The  milder 
cases  do  well  m  ithout  drugs.  Rest  in  bed,  skillal  nursing,  and  a  c»are- 
fully  regubted  dietary  eomju'ise  all  that  is  necessary  in  the  management 
of  the  case.  With  moflerate  fever,  a  good  heart,  no  signs  of  serious 
intestinal  lesit^ns,  and  the  absence  nf  pulnnuiary  complic^itions  beyond 
a  slight  brc^nchitis,  the  administmtion  of  medieijies  is  needless.  The 
treMment  may  witli  advantage  be  commenced  witli  laxative  doses  of 
c*iistor  oil  t>r  of  calomel,  which  shiinhl  Ik^  repeated  at  intervals  of  three 
or  four  days  until  the  middle  of  tlic  sennid  week  of  th(*  attack.  Ijtiter 
than  this  constipation  may  be  relievtHl  l»y  eiiemata  of  lukewarm  water 
in  w^iich  is  dissolved  common  salt  in  the  pmportion  of  a  tea.spoonful  to 
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the  pint,  or  by  soapsuds  or  by  thin  gruel.  In  the  event  of  constipation 
not  being  thus  relieved,  enemata  of  glycerin  and  water  or  glycerin  sup- 
positories may  be  employed.  These  measures  to  secure  the  action  of  the 
tower  bowel  do  not  require  repetition  at  intervals  shorter  than  every 
third  day.  There  are  those  who  upon  theoretical  grounds  regard  the 
systematic  washing  out  of  the  lower  bowel  by  large  enemata  ol  normal 
salt  solution  once  or  twice  in  the  course  of  twenty-four  hours  as  of 
advantage. 

Cases  treated  with  so-called  fever  mixtures  or  with  small  doses  of 
quinine,  the  mineral  acids,  turpentine,  silver  nitrate,  or  other  drugs  that 
have  no  effect  upon  the  course  of  the  disease  must  be  regarded  as  man- 
aged in  accordance  with  the  expectant  method.  Fortunately,  such 
medicaments  are  usually  well  tolerated  by  the  patient.  The  great  varia- 
tion in  the  intensity  of  the  attack  in  different  cases  must  put  us  on  our 
guard  against  ascribing  to  therapeutic  measures  results  that  are  really  to 
be  attributed  to  the  course  of  the  disease  in  individual  cases. 

(d)  Treatment  of  Special  Symptoms  and  ComplicationB. — The 
headache  of  the  period  of  onset  requires,  as  a  rule,  but  little  treatment ; 
it  disappears  spontaneously  between  the  end  of  the  first  and  the  middle 
of  the  second  week.  Quietude,  the  exclusion  of  light,  compresses  to 
the  head  wet  with  cold  or  hot  water  according  to  the  sensations  of  the 
patients,  are  very  often  suiScient  to  control  the  headache.  .  Applications 
of  Cologne  water,  of  spirit  of  camphor,  of  menthol,  or  of  chloroform 
are  sometimes  acceptable.  If  headache,  however,  persists,  or  is,  despite 
the  foregoing  measures,  distressing,  antipyrine,  acetanilid,  or  phenacetin 
given  in  small  doses  repeated  at  short  intervals  are  efficacious.  Drugs 
of  this  class  are,  however,  to  be  used  in  enteric  fever  with  caution. 

ISleepUssnem  may  become  a  troublesome  symptom  in  the  early  course 
of  enteric  fever.  It  very  often  diminishes  during  the  course  of  the 
second  week.  It  may,  however,  be  persistent  and  exhausting.  The 
insomnia  of  the  early  course  of  the  attack  may  be  asually  reiidily  con- 
trolled by  appropriate  doses  of  sodium  bromide  or  chloral,  used  either 
separately  or  in  combination.  Sulphonal,  trional,  urethan,  and  chloral- 
amide  are  hypnotics  of  inferior  value.  Opium  and  its  derivatives  must 
be  reganled  as  objectionable  in  the  early  stage  of  the  disease  by  reason 
of  their  unfavorable  influence  upon  the  digestion  and  the  secretions,  and 
their  liability  to  be  followed  by  disagreeable  after-effects,  such  as  nausea, 
vertigo,  and  the  intensification  of  headache.  I^ater  in  the  course  of  the 
disease  opium  becomes  at  once  the  most  efficient  and  safest  means  of 
controlling  insomnia  and  excitability,  its  effect  upon  the  secretions  being 
less  unfavorable  than  early  in  the  attack,  while  its  disagreeable  after- 
effects are  less  marked. 

Somnolence,  stupor,  and  delirium  must  l>e  treated  by  stimulants  and 
external  antipyretics.  Among  stimulants  alcohol  takes  the  first  place 
and  stands  almost  alone ;  the  spirit  of  (chloroform  and  cam])h()r  prove, 
however,  useful  in  emergencies.  Th(»  latter  may  be  administercnl  hypo- 
denui(*ally  in  5  per  cent,  solution  in  ether,  10  minims  (0.6),  being 
repeated  once  or  tAi'ice  at  intervals  of  several  hours.  Ether  alone  in 
l(>-minim  doses,  given  hyiKKlermically,  is  of  advantage.  Ammonium 
carbonate  and  the  aromatic  s])irit  of  ammonia  are  of  inferior  value. 
They  are,  however,  fretiuently  employed  in  the  treatment  of  pulmonary 
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eoinplii'utions.     Pore  Sibfriun   musk  is  a  powerful  stimulant  in  cond 
tiuns  of  norvoiis  depressioiK     Ailniiuistered  in   pill   nr  suppositon^ 
singk'  di>ses  «»f  from  5  to  10  ^raitLs  (0.3*2-0.0-3)^  it  sometimes  procluc 
tleeided  ftfects.     The  diffir iiky  of  i>btuinin|r  it,  it^  g:reat  cost,  and  the 
uneertiiinty  of  its  effeets  preekide  its  geneml  emplovmont.     Hvoscine 
hydrohroniiite,  <'odt*iiu\  and  Msafiptida  are  also  useful   in  the  treatnicE 
of    active   delirium,    while    deliriiun    su^gt^tive   of    hysteria    is    oft< 
favorably  influenced  by  full  doses  of  valerian,  alone  rvr  in  eombinatic 
with  the  l)roniides. 

8u(4i  4'xternal  antipyretics  as  the  ice-eap  or  the  cold  doiiehe  af# 
indicated  whero  delirium  is  marktHi  and  persistent  or  there  is  stupor 
tendino:  tu  c*oma.  Applications  of  cold  most  be  transient  and  not  too 
frequently  rcpeateil,  lest  they  be  folio weil  by  depressitm  and  colla])se. 
It  is  a  ^ornl  pnietice  to  aceom])any  them  by  warm  applications  to  the 
feet  and  leps  and  sinajnsms  to  the  pnecordium  and  t^pi^vstrinm.  The 
tepid  tir  warm  Imtli  \\y  the  warm  bath  gradually  lowcretl  exerts  a  favor- 
able influence  upon  this  group  of  nervous  symptoms.  The  delirium  at 
enterir  fever  is,  as  a  nde,  manageable.  Pliysiral  restraint  is  rareiv 
re4uire<lj  though  it  occasionally  happens,  especially  in  hos|)itidH  whefl 
the  nurses  have  a  uundier  of  wastes  to  look  after,  that  it  is  neeessarv  ^F 
c<mfin{^  tlie  patient  l>y  a  sheet  passed  over  the  lower  part  of  his  chest 
and  fastened   under  the  bed. 

(to»»d  rmrsing  is  indispensable.  Tlie  enteric  ft'Ver  patient  who  Iia^ 
become  delirious  should  never  for  an  instant  be  left  alone. 

Trnaoi%  out  of  proportion  to  the  other  signs  of  nervous  prostmtioii 
has  been  regarded  by  Sir  William  Jenncr  as  a  nign  of  deep  uk^emtioii 
of  the  intestine.  In  any  case  su|iervention  id"  tremor  is  to  be  regaitled 
as  an  indit^ation  fl>r  the  administrahon  of  alcohol  in  full  doses.  Other 
nervous  sympt^ims  orcurring  during  cnttTit*  ft^ver  do  not  rail  for  sjM*eial 
treatmcnit.  Those  that  persist  after  the  sul>sideni"e  of  the  febrile  move 
mcnt  are  to  he  trcatcil  in  ace^tmlanee  with  general  rules. 

Drjfiwm  of  fhe  fompie  and  tlie  aeeunndation  of  sorties  upon  the  teet> 
and  gums  demand  the  frequent  adnunist ration  of  water  in  small 
amounts,  washing  *if  the  moutti  with  pure  water  or  water  containing 
bonix,  claret,  or  small  amounts  of  tinrture  of  myrrfi,  or  the  use  of  a 
cotton   mop  wet  with  a  saturatcil  s*dutir>n  of  boric  aeid,  ^k 

Fksiu't'H  at  the  umtrik  or  at  the  angle  ol'  tlie  month  or  upon  the  lipW 
may  be  treatcKl  by  the  oi'easional  application  of  a  soft  ointment  contain- 
ing  20  grains  (1.3)  of  boric  acid  to  the  ounce  (3L), 

]q//n7ok/  is  not  a  ecjuimon  sym|>tfim  in  enti'ric  fever,  Oeeurringat 
the  onset  of  the  disease,  it  is  usually  an  indication  of  |trofound  infectirm 
or  of  extreme  gaslric  irritability.  Fnder  tlies<'  circumstances  nonrish- 
ment  by  the  mouth  should  be  tcmponnnly  withheld,  while  Imctional 
doses  of  calomel  at  >liort  intervals  or  full  doses  of  chcmiailly  pure 
eeriimi  oxalate  or  of  dilute  liydroehlorie  acid  or  cocaine  hydrfK*hlomtc, 
gr,  I  (0.01),  may  l>e  given.  At  tlu'  same  time  sina|»isms  may  be  applicil 
to  the  epigiistrium  and  icetl  dry  champagne  administeivd  in  small 
amounts.  In  some  instances  vomiting  is  due  to  anteeeihnt  lesions  of 
the  stomach.  When  vomiting  occurs  late  in  the  course  of  tlie  attack  it 
is  very  (d'ten  due  to  uraemia,  and  in  then  associated  with  other  evidennes 
of  nephritis. 
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In  all  cases  the  urine  should  be,  fmni  the  iM^triiming  of  the  attack, 

sr.^lHriatically  exumincHl  at  intervals  of  tw4i  or  three  days.     A  tniee  of 

aJbrmiin  without  eai^ts  or  with  a  east  Iiere  and  there — febrile  albniuinuria 

—IS  unt  ID  itself  of  ^reat  clinieal  iniportanee,  Iiut  a  lar^e  pereentiige  of 

a/i*iifwin  with   many  east^,  and  espeelally  epitlielial  itr  Ijlood  easts,  indi- 

I  afe**  the  (Jevelopment  of  an  iiitereurrent  aente  nepl iritis, 

C^hndlipfdion  late  in  the  course  of  the  attaek  may  lie  *lue  to  tlie  eon- 
ttiaiied  n^  of  a  diet  that  is  at  once  concentrated  and  leaves  a  minimnm 
of  imabfiorlxMl  residuum.  It  may,  however,  result  from  tor]>idity  of 
he  lufp*  intestine.  In  the  latter  ease  the  feeal  matter  accumulates  in 
llhr  ffirni  of  J^ybala^  Tliis  condition  may  set  up  a  sort  of  secondary 
idiarHia'si,  due  to  the  irritation  of  the  lower  bowel  and  attended  with  a 
I  foiling  of  teae:?mus  and  hn^il  distress  promptly  relieved  by  the  removal 
I  of  tlie  cause*  Prolonged  constijiation  is  not  net^essarily  a  sign  of  mild 
[itites^tinal  k*sions.  On  the  eontmry,  deep  ideeration  (jf  a  single  Peyer's 
[mtoli  muy  arrest  peristalsis  and  thus  [)rodnce  constipation.  It  is  there- 
|f»>rf_*  im]>ortant  to  avoid  the  administnitiun  i^f  laxative  drugs  after  the 
[miclille  of  tlie  second  week.  Nor  are  large  enemata,  espcKnally  if 
Ll^tlini^tcnHl  with  nome  energy^  without  danger.  Diarrhoea  reipiircs  no 
w|M[*eiaI  tre;itment  so  long  as  the  8to^>ls  are  of  mcKh'nite  amount  and  do 
But  exceed  tlirec  or  four  in  the  coiiive  of  twenty-foor  hours.  This 
J'Tiptoui  is  fre^piently  due  to  the  usi*  of  inipn»pi"r  f(H>d  or  excessive 
M4nt;^  of  f<Mxh  particularly  milk,  the  strong  animal  l>roths,  or  beef- 
Thc  substitution  of  a  suitable  diet  is  followed  liy  relief  In  other 
CM^?^  ihc  preparations  of  bismuth,  a^i  the  subearbonate,  subnitrate, 
|WUieyljite,  or  subgidlate,  adniinisterc>d  by  the  mouth  in  full  doses,  con- 
^*UU*  an  efficient  nicdieatioii.  When  necessary  small  doses  of  opium 
ly  Im?  employtHl  in  a<hlition.  The  so^^alled  intestinal  antiseptics,  such 
Uaphtalin,  thymob  resorcin,  and  the  lik(%  are  less  useful.  The 
l^«uiiii.stration  of  astringents,  sneh  as  a  bun,  plumbic  acetate,  silver 
'J^'^te,  tannic  acid,  eatceliu,  and  kino,  in  the  present  state  of  knowledge 
■^'ki,  the  support  alike  of  theoretiad  basis  and  emjiirical  result.  If  tl»e 
^^jk  be  highly  fetid  or  ammoniacal,  en^asote,  sabd,  or  salo[ihen  may 
fivcn  or  animal  cliarcoal  ujay  be  iulministered  in  liroth, 
TympaiiitrH  is  u  yvry  commcni  sym|*tonL  When  (»x(Hssivc  it  consti- 
■t«.*H  un  urgent  indicaticm  for  the  administration  of  alcoholic  stimidants 
^^  fi*r  fherr  increase  if  already  em])loye<l.  Tur[>ciittiie  or  catnphnr  in 
^<lit]Oi)  to  guanJed  doses  of  opium  must  be  added  to  the  treatnient,  and 
^ive  prejmrations  of  pepsin  or  pcptenzyme,  alone  i\t  together  with 
pytlrt>chlone  acid,  should  be  administered  with  the  food.  Cimi presses 
ung  out  of  icfHl  water  or  turjientinc  stupes  sliould  be  apj>lied,  and 
*Ty  cautioiw  light  massage  of  the  alHlimien  may  be  useful.  Small 
^Ui*nmta  of  iced  water  ajul  em^mata  of  cold  water  c^imtaim^ng  turpentine 
ewnikiou  are  stmietimes  folhiwed  by  good  result**.  The  earcfiil  intro- 
ittctiiiH  of  a  long  intestinal  tube  will  sometimes  relieve  the  distention 
Uk*  lower  boweb  Tlu^  pun<'ttire  of  tlie  distended  gut  with  n  hypo- 
IdiftfiTiic  ne«*dle  thnaigh  the  liowcl  wall  is  an  miwarrantalde  ]>roeedure. 
Tlu*  systematic  administnition  of  laxative  dtises  of  calmuel  or  castor 
«»i\  evm^  ihiixl  or  fourth  day  during  tlit^  first  week  or  ten  days  tends  to 
o\n'iau?  to  a  great  extent  excessive  intestinal  disturbance,  whether  coii- 
Btipaiiim,  diarrhcea,  or  tymjxinite*?. 
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InfestitHtf  hemorrhage  i.^  U\  be  tri'atet]  by  thr  tc^niponirv  cliniiiitition^or 
even  the  eomplete  ^rithdi'nwid^  of  I'ood  for  a  time,  and  by  the  admitm- 
tnitioii  uf  opium,  either  by  the  mouth  or  by  suppository.  For  the  time 
hinng  even  water  is  to  be  adniinij^tered  iii  small  amounts.  To  relieve 
thirst  it  is  better  to  permit  small  pieces  of  iee  to  be  dii^^olved  in  the 
mouth.  The  aetion  of  the  Ivowels  is  to  be  etnitrolled  by  the  further 
admin istnitioii  of  full  tlnsos  of  bismnth.  If  the  lt>ss  f)f  blotni  be  exces- 
sive, there  is  imminent  dauj^fer  to  bfe  and  more  active  measiircii  are 
required.  An  iee-bag  shoubl  bt-^  applieil  t*^  the  abthmien  in  the  region 
of  the  rip:ht  iliae  fi»ssa.  Opium  is  to  be  ^rudiudly  inereased  until  drc»w- 
siness  and  eontnietioii  of  the  pupils  f*iHow.  Krgotin  may  be  adminis^ 
tered  hypoderniieatly  at  short  intervals.  Enemata  of  iecd  water,  not 
exceeding  4  ounces  (120)  at  a  time,  nisiv  be  iv[>e;ited  at  sljort  interval 
The  astringent  preparations  of  iron  either  l>y  t\w  month  or  liv  the  rec- 
tum, and  the  emphiyment  uf  pdlie  arid,  tur]>entine,  alum,  or  lead  ace- 
tate, are  not  likely  to  he  followed  by  direct  n^^mlts.  The  pillows  are  to 
be  removeil  and  the  foot  of  the  bed  elevated  upon  blocks,  Steriliaced 
normal  salt  solution  in  amounts  <if  from  4  to  6  ounces  ( 120-1  ^tO)  should 
in  (i:rave  eases  be  iutrodufed  l)y  hypotlermoclysis  at  from  two  to  four 
ditterent  pt>ints  and  repeated  as  recpiired.  Fluid  restonxl  t<>  the  body 
in  this  manner  is  both  stifer  and  more  eifeetive  tlian  intra venoius  injec- 
tions. The  transfusion  of  bh>od  is  attended  with  serious  risk,  and  is 
sea  reel  y  to  l)e  eon  side  red  under  these  e  i  re  oni  stances.  The  fall  of  tem- 
peniture  and  im[»rovement  in  the  mental  condition  of  the  patient  which 
follow  intestinal  hemcuTlia^e  are  usuidly  transitt^ry  j  exeeptinualiy,  liow- 
ever,  they  mark  the  be^iiiuinji^of  couvali'seeuce.  An  abruj^t  fall  of  tem- 
perature of  several  de^iTees  to  llie  normal  or  below  it,  (hccurrini^  in  the 
mid-course  of  the  attack,  will  justify  tlic  suspicion  that  hemorrhage  ha*^ 
taken  place,  even  thou^li  tjo  IdoiMl  may  have  yet  appeared  in  the  stiKjls*. 
This  suspicion  wilt  be  confinuetl  liy  tlie  discuvcry  i)f  local  dtdness  upon 
percussirai  in  the  alMlotjicn,  usually  tympanitic.  After  intestinal  henior- 
rha^re  the  diet  must  lor  a  time  be  rcstri(*ted  to  a  minimum,  nnd  no  effort 
should  be  made  tt*  move  the  bowels  fur  a  period  of  nt  least  ten  days. 
Rpontanetais  evacuations  are  apt,  ianvever,  to  fK^ur  in  the  course  of  six 
or  ei^ht  days. 

PeritoHttfH  calls  for  the  fret*  administration  of  opium.  This  dru^  is 
to  be  given  in  the  Ibrni  of  (he  deoihirizrHl  tincture  in  doses  of  10  minims 
(0.B2)  at  intervals  of  an  hour  until  evidences  of  its  |»hysiolo^ical  ei!V*et** 
show  tliemsclves.  If  (*piuni  be  not  well  borne  l>y  tlie  storaaeh,  niorjihia 
is  to  l>e  administered  hypodermieally.  No  nourishment  is  to  be  given 
except  concentrated  meat  juice,  a  teasjHxinful  at  a  time,  toother  with 
equal  parts  of  lirandy  and  water  in  the  same  amounts.  Ice-ba^s  should 
l»c  iipj)lied  U*  t!ie  abdnmeu.  Sboidd  the  |>atient  rally,  it  is  of  the  utmost 
imjJortauiM*  that  the  bowelr^  be  cfintiutMl  as  lon^^  a>'  [lossible.  An  action 
will  usually  occur  at  the  end  of  several  days,  even  uutler  the  coutinuetl 
use  of  opium.  If  not,  at  the  end  of  a  week  or  ten  days  small  lukewarm 
enemata  of  water  cfmtaining  glycerin  or  glycerin  sup|>osit*>ries  may  be 
cautiously  employed.  Peritonitis  in  a  small  projM>rtion  of  the  cases 
arises  in  eonsecpience  e>f  infection  throni^h  the  base  of  an  ulcer  without 
perforation  ;  in  other  iustauees  the  sloughing  out  of  the  base  fjf  an  ulcer 
that  causes  perforation  is  preceded  by  local  adhesive  peritonitis  forming 
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attftcbmerits  with  an  adjacent  vi?icii.s  or  coil  of  intestines,  thos  preventing 
general  peritoneal  infettion.  Under  these  circumstaiieeH  in  exceptional 
oftsef  reeov^ery  may  occur.  As  a  rule,  .suddenly  developing  peritonitis  is 
due  to  j)erfo ration  of  the  gut,  |>ermitting  tlie  intestinal  et>n tents  to  escape 
into  the  general  cavity  of  tlie  peritoneum,  Tlxe  orrnrrence  oJ'  this  acci- 
dent at  the  close  of  defervescence  or  during  convalescence,  wlicn  appetite 
X9@yirningy  the  nutrition  improving^  and  the  strength  of  the  patient 
Iting,  raise??  the  question  as  to  the  pr*>priety  of  ea?liotomy  in  order 
^ftirc  the  lesion,  rc^^Jeet  the  bow^d  at  the  point  of  perfonition,  establish 
%n  ana-stomossis  between  un involved  j portions  of  the  intestine,  or  form 
mn  artifieial  anus,  and  to  carry  into  etfeet  the  pmiicr  treatment  of  the 
iofecfteil  i>eritoneuin.  In  selected  cases  tlie  hfipelessness  ot*  ordinary 
methods  of  trt^iitment  just i ties  surgical  pnx-edure,  and  this  opinion  finds 
support  in  the  fact  that  a  small  pro{>ortion  of  favonible  results  have 
[l)een  re[»orte<l. 

Perforatmn  of  the  infrMiiw  is  usually  single.  Murchison*s  record 
red  one  perfomtion  in  28,  two  in  h,  and  three  in  4  t^ises.  K.  H.  Fitz 
in  1*>7  cases  of  intestinal  pcrfimitiou  adleeted  from  various 
138  single  pcriomtifvus  ami  21i  multiple  perforations, 
I>uring  the  course  of  enteric  fever  palpatitm  of  the  abdomen  is  to  be 
tisetl  v%''ith  gresit  caution  l)y  reason  of  the  danger  of  exciting  peri- 
iti^,  rinsing  perforations  or  rupturing  the  spleen, 
OMfifjAr  attending  intestinal  hemorrhage  or  perforation  or  siuldcn 
hcsrt  failun^  is  to  be  treated  by  absolute  qiiiet^  elevating  the  foot  of  llie 
bi^l,  tlie  appliciition  of  external  hcat»  hypodermic  injection  of  suitiible 
ii(m^  of  strjx'hnia,  atropine^  ether,  or  solutions  td'  camphor  in  ether. 

EiiiMasui  occurring  early  iu  the  course  of  tlie  ilisease  is  usually  slight, 
often  a  mere  stiiiu  ni>on  the  bamlkerchicf,  and  of  diagnostic  signifieimee 
only.  I^ter  in  tlie  course  of  the  attat^k  it  is  frc^piently  abundant,  hut 
lurelv  attended  with  danger.  The  apjdication  nf  ice  to  the  brow  or  the 
instillatjou  of  ver}'  hot  water  into  the  nostril  is  useful.  Persistent 
epi^itaxu^  may  render  plugging  of  the  nostrils  neces8a^}^  The  admin  is- 
tratiim  of  ergot,  turpentine,  and  the  prcpamtions  of  iron  is  frequently 
cmph»vrH^r 

/   (if  nriitf'   IS   liable   Ut  occur   in   severe  eases.     A    routine 
t»XMi  ' [I  of  the  snpm[Md)ie  region   is   important.     When  necessary 

the  ditheter  is  to  be  emphjyed  ;  a  soft-ruhher  instrument  in  the  (^ase  of 
thi*  male,  a  glass  catheter  in  the  cit^e  of  the  female,  is  prefcnilde.  The 
tiuitrument  should  be  tliorougbly  sterilized ;  immediately  before?  its 
intrfMlnetion  the  parts  about  the  meatus  shouUI  be  invariably  bathed 
with  n^rnisive  sublimate  solution,   1  :  2000. 

77te  chiM  eompUvatloiiH  t>f  enteric  frvcr  are  frequently  attended  with 
iu^ig^nilicant  isubjei»tive  symptoms.  For  this  rea.son  systenuitie  exain- 
itmtion  by  means  of  tlie  nR'thods  of  physical  diagnosis  is  necessar>^  at 

intervals. 
■  Ih'rrnff'mi   diminishes,   or   in    smm*    wises   wholly   eeasics,   upon    the 
IV  non  uf  pn»|HT  doses  of  aK'i»lHiL 

*  aMfhrnia  demands  alcohol  and  strvchuia.     Caffeine  eitnitc  is 

alM»  us<.*tul.  When  the  failure  nf  the  <nrenlation  is  extreme  the  pillows 
to  lie  removed,  the  foot  of  thr  bed  elevated  by  1  docks,  and  alisohlte 
in  the  ri.*cund*rnt  posture  nuiiutaincfl     Cases  of  sudden  death  have 
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occurred  a.^  a  result  t^f  tlic  ]>atieitt*s  abrii[itly  assiuiiini]:  the  erect  |K^ture, 
In  the  fe('l>le  lieart  nf  enterie  iVver  digitalis  in  small  doses  is  of  qiie^- 
tinnahle  advantao:e  ;  in  kr;^er  doses  harnifnl.  The  nitrites,  and  es])e- 
cially  aniyl  nitrite  and  nitiT)glyeenn,  are  of  s?ervice.  The  hypodermic 
admin»stnitit»n  (if  ether  or  citmphor  in  ether  in  10  per  cent.  i*olutioii  is 
nseful.  S>  also  is  the  aijjdieation  of  sinapisms  or  turpentine  stujK*s  to 
the  ]>neeonlia  and  epigjistriiim, 

Hifpo^statir  rtfttf/r.Htfi*n  may  l>e  to  somt^  extent  prevented  by  the  svs- 
tematii*  eniplimnent  t>f  measures  U)  maintain  the  forces  of  the  eircuhi- 
tion.  The  patient^'^  position  must  from  time  to  time  be  changed  trom 
the  doi-sal  to  the  lateml  deenbitus. 

Jirimehifm  when  nlij^ht  requires  no  epeeial  treatment*  ^\Tien  severe 
it  must  l>e  nuinagetl  in  aeeta'danee  with  genend  principles.  Dry  cups, 
oxyi^en  inhahitions,  the  athiiinist ration  of  anininiuum  earhonate  and 
increased  doses  <tf  alcrjhnl,  art*  indicattxl  in  the  graver  forms.  The 
dangers  of  inhahition  hroiicliitis  and  secondary  l>i>aieho-pnennjonia  may 
be  to  some  extent  reduced  by  tljormighly  rouning  tlie  patient  before  the 
administration  t»f  tiourishtnent, 

Tlic  formati^^n  fif  iml-HOirn  may  be  antieipatcnl,  and  Ut  a  great  extent 
prevented,  by  prof>er  nursing.  Fre<|uent  change  of  posture,  the  removal 
of  j>ressui*e  by  nu-aas  of  water-bags  or  air-i"nsliii»ns,  seru|)u)ous  cleanli- 
ness, and  attention  to  the  bed  must  be  pnietise<l  in  all  eases.  FZrosionii 
are  to  be  iinmtHliately  treated  n[K)n  gi'ueiid  sni^ieal  |)rinciples,  Tb 
water-bed  may  become  net^essary. 

The  ft't'cr  retpiires  when  nuHleratt*  no  special  trt^itnient.  This  ii" 
especially  the  case  when  the  morning  remissions  are  considenible, 
amounting  to  LrV"-2°  F.  (.K^-Ll^  (V).  Higher  tempenitures  and 
fcilight  morning  remissions  eid!  for  the  nse  of  external  antipyretics.  In 
a  fever  of  so  prolonged  duration  as  enteric  fever  a  very  high  and 
unbroken  temiH'rature  mnst  be  regnrdetl  as  a  grave  symptom,  and  yet 
csises  marked  by  such  teni|)eratures  frequently  terminatt*  in  recovery. 
On  the  other  hand,  cases  in  which  the  temperuture  at  no  time  rises 
above  KKi"  F,  (^^^"^  (\)  occasi<inally  prove  tntab  Tlie  height  of  the 
fever  i.*^  not  so  much  an  absolute  gauge  of  the  intensity  of  tlie  inieetion 
as  it  is  a  manifestation  iif  tlie  reaction  on  the  |mrt  of  the  tjrgauism  i^ 
the  toxannia.  ■' 

The  ra])iil  and  extensive  depression  of  tem|H'r:iture  f«»!lowing  the 
administnitiou  of  fidl  doses  of  autipyrine,  acctauilid,  iihenaectin,  and 
similar  plKirmaceutind  j>re[*a  rat  ions  is  transient  and  associatccl  with 
unfavoralde  symptoms,  such  as  excessive  sweating,  eartiiac  flepression, 
and  a  tendency  to  collapse.  Fnrthermore»  the  etieet  of  these  drugs 
upon  the  general  t^ourse  of  the  disease  is  far  from  favorable.  Their  use 
as  antipyretics  is  to  be  emjilintieally  diseountcnianced  in  the  treatment 
of  enteric  fever.  The  same  is  to  l)e  said  fif  the  internal  and  external 
application  of  guaiaeol.  External  antipyretic  treatment  by  mciins  <d' 
cold  sponging,  cold  compresses,  tla*  npplication  of  ii-e,  the  ctihl  pack» 
cold  or  gradunlly  cotdwl  baths,  colil  atliision,  it*ed-water  eu<*mata,  and 
the  ase  of  Leiter's  coils  is  equally  cHicient  in  reducing  tem|ieratnre  and 
unattended  l>y  the  hazardous  perturliations  of  the  functions  of  the  body 
that  follow  the  use  of  the  so-ralle<l  internal  antipyretics,  iSuch  ajjplica* 
tious  prodnce  an  etfect  in  elnldrn^i  gi^eater  than  in  adults  in  projKirtion 
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if  the  extent  of  surface  to  whirh  the  jippliration  is  miule  h  r*»lativeiy 
greater  w^  (v>mpared  with  the*  v<iliime  to  lie  ctKilciK  Tlie  ef\Wi  i^  more 
prompt  and  dwidt^l,  tlit'  di.stiirl>unros  of  oirtnilation  are  grviiU^r,  and 
ntiction  Is  more  tardy.  The  eniploynieTit  f»f  mid  in  tlie  treutment  of 
enteric  fever  in  childhood  demands^  therefore,  a  degree  of  eantion. 

CoDvaledcence  is  slow.  In  nuiny  cases  months  elapse  before  the 
jiatient  rr*^ains  his  previous  boiUly  and  mental  vij^or,  Kxt  cptioually  tlie 
[latioiit  never  retrains  his  full  streujt^th  aud  [itnvers  of  i-riduranei'.  l>ur- 
in^    the   week    folI(nving   defurveseeuee    t!ie    temperature  is  I  :i  I  jilt*  and 

taflWted  by  slight  eauses.  ReerudeseeiictM  of  i'ever  oi-cnrring  during  tliis 
[loricHl  aro  abrupt  and  tnmsient.  Constipation  may  cause  a  sliglit  rise 
1  of  temi)erature,  which  ininie<1iately  falls  upon  lunveinent  of  the  bowels. 
^  Similar  rises  of  tetopiTature  oer'asionally  oeriir  at*ter  tlie  tirst  taking  of 
!«oli<I  fiiod,  upon  undue  exertion,,  after  tlie  visits  i#f  fritiids,  or  eon  versa- 
dims  npon  matters  of  business.  Patierits,  therefore,  siionld  la*  assidu- 
DBfldy  i^re<I  for  several  days  aJ"ter  the  temperature  has  reached  the 
lormiJ.  During  this  periiHl  tenijierature  observations  shoidd  be  taken 
in  the  morning  and  evening,  and  the  diet  should  be  for  at  lesist  a  week 
iwtridHl  to  milk,  eggs,  enstaixls,  ligiit  larinat*eous  foods,  animal  broths, 
lod  jfJlies.  If  the  ease  progress  fa\^or.ddy,  at  the  4'nd  of  a  week 
Onlinary  light  <liet  may  be  gradually  rcsumetl,  bat  the  seedy  fruits  and 
■  ^\wT  hard  substances  liable  to  pa^^s  through  the  intestines  unchanged 
H  Afi'tolie  avoided.  During  the  early  eouvaleseence  the  craving  for  iViod 
^     is  often  such  that  patienls  complain  bitterly  bf>th  of  the  qnaufity  and 

t<^ttality  of  their  siek-rocnn  tare.  If  daring  cfMivalcscence  diarrhoea  per- 
??iit,  tlH-diet  is  to  be  earct\illy  rcgidatnl,  and  tla'  prejiai^ations  of  bisnuith, 
tiJgethiT  with  small  doses  of  opium,  may  lie  administercfL  Not  rarely 
Ipjre  i>  a  tendency  to  c<»nstipatio[i  which  yields  to  simple  sal t-and -water 
iBanata  or  glycerin  supixjsittiries. 
(Jmenii  aMenUi  is  often  marked  and  persij^tent.  Under  these  eir- 
^g^QCt^s  the  jHitient's  activities  mast  be  kept  well  within  the  limit  of 
wipHi  If  cardiac  asthmia  !>e  pronouiiccMl,  as  shown  by  fi'c!)k\  rajvid, 
W  irrrpjlar  puNe  and  faintness,  and  dyspucea  upon  exertion,  carefully 
'^liiti'fl  re^t,  alternating  with  gentle,  systemati*-  exercise  superviscil 
v»tli  jtjual  csire^an  abundant,  nutritious  dietary,  together  with  strychnia, 
sTH'oie,  and  iron,  prove  useful.  Alcohol  is  also  indicattHb  These 
nwsi^iun'ss  constitute  also  the  proper  treatment  of  the  associated  aujcmia. 
B^rjv  ilmngt^  of  surroundings  au<l  elimute  is  fd'  advantage. 

Tluffii/hiff  of  thr  Itaff  that  takes  jvlace  thuMug  t^nnvalescenee  is  m  the 
n^jrmty  of  instant*(*s  followed  by  a  new  growth,     Kxperience  has  shown 
*tat  it  iii  undesirable  ti»  subject  the  patient  to  the  annoyanc*^  of  sliaving 
Iw^head,  though  the  hair  shraild  be  cropped  close  to  the  scalp. 
^m         Tnder    favorable    comlilions    the   convalescent    from    enteric    fever 
B    rajiidly  gains  in  weight;  he  gains  stnnigth  more  slowly. 
'  The /KruncufoftiJi  of  convalesceu(*e  is    to   be  treaU-d  by  tin*  prompt 

e\'aeufltion  of  the  pus,  the  ap[dication  of  antiseptii*  dressings,  and  in 
pi'!>*istcnt  ca^es  the  internal  administnition  of  ealeium  sul[diide. 

Pcriosiitis  occasionally  occur;s.  Exceptionally  the  inflammation 
undergoes  rescdution  without  the  forma tirm  of  pus  ;  more  commonly 
fUppunUion  iiecurs  and  extensive  uecrosis  may  take  place.  Early  sur- 
gical treatment  is  indicated. 
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Penpheral  neurit ii<^  \vlilc*1i  LitFoots  more  frequently  the  lower  extrem- 
ities, is  t(i  he  trejited  hy  re^l,  iiijissage,  and  electrieity,  tcigethcr  with  dtt 
use  of  cod-liver  oil,  ir€»n,  and  mimite  doi^vs  of  nrBciiic.  H 

Perm4if4'nt  rharhiffifprt  iind  other  t^pinnl  ^iyniptoriis  are  best  treated  w? 
rest,  massage,  nnd  the  tM^ensirmid  applieatiou  of  the  Patjuelin  cautery*. 
In  some  of  tlie  rejiHrtrd  inis(»s  suggest i<iTi  jippeiirs  to  have  played  an  im- 
portant part  in  the  rajnd  aiiielionition  of  tlie  .symptoms. 

TftromhuHis  of  the  (rnitniil  vein  should  he  treated  by  the  applieation 
of  a  flannel  baiulage  tVoni  the  toe^  to  the  groin,  the  elevation  of  the  fiMit 
and  leg  up«in  a  |>illo\v,  and  the  eontrol  \d  the  early  pain  by  hypmlemiic 
injt'elions  uf  ni(»rphia.  After  a  snfiieient  time  for  the  eiiniplete  i organ- 
ization of  the  t!iirt)nihns  lias  elapsi^l  the  establisliment  of  a  eol lateral 
cirenlation  may  l>e  tavored  by  daily  massage.  When  pain  and  tender- 
ness liave  disappeared  and  the  patient  is  sulheientty  eonvalcse^ait  J| 
leave  his  bed,  an  ela.stie   stocking  should  be  woni,  fl 

(e)  Specific  or  Etiological  Plane  of  Treatment, — Quinine,  ealomef, 
iodine,  earbolie  aeid,  sulphurous  aeid,  ehlurine,  sahol,  l»<»rir  acidj  turpen- 
tine, oi!  of  enealyptus,  thyinnl,  eumphnr,  tlie  oaphtols  and  naphlalin, 


bisiimtli  salieylate,  guaiaeol,  and  many  other  drugs  have  been  adniic 
tered  on  theoretical  grounds  to  patients  suffering  trom  enteric  fevfl 
The  temporary  administrjition  of  certain  drugs  of  this  class  may  ha^ 
in  some  instances  exerted  a  tkvoralile  symptomatic  iniluenee  upon  the 
gastro-intcstinal  <lcrang(^nients  of  the  disease.  There  is,  however,  no 
ade(piat<^  evidence  to  shuw  tliat  any  nf  them  or  any  euml*i nation  of 
them,  persistently  administered  throughout  tlie  cHvurse  nf  the  attack,  15 
capable  of  any  detliiite  favorable  moflitioatiou  of  the  ti>Xiemia  or  of  uni- 
formly ahri^lging  the  duration  of  the  attack  or  notxibly  reihieing  the 
<leath-nite  in  large  series  irf  cases.  None  of  tliese  drugs  can  be  said  to 
have  st^wid  the  test  of  time  in  the  treatment  of  enteric  fever  or  to  have 
been  gcnertdly  adopted  by  the  pndessiou. 

Inkdimd  unimpsi^^  in  sti  tar  as  the  pathogenic  organisms  of  enteric 
fever  are  eoucernetl,  is  directed  against  speeihc  germs  not  present  in  the 
bowel  prior  to  the  breaking  dt>wn  of  tlie  intestinal  lymph  ck^mcnts,  and 
is  therefore  largely  inoperative  ;  general  antisej)sis,  if  Iiy  that  we  ai*e  to 
nufler^tand  a  gi'rmicidat  inflnence  n[K>n  bactcri<»logical  forms  ditlVisely 
imphuitcd  in  tlic  lymph  tissues  throughout  ilic  organism,  is  a  vain 
fancy,  wholly  nnsn|)p<a'ted  tiy  facts.  Ttic  parasite  is  more  resistant  to 
such  iuHuenees  than  the  l(i>st,  dinit^l  and  pathological  cfvnsidemtions 
are  alike  oppistHl  to  the  whole  stibjt^et  of  the  antiseptic  treatment  of 
enter  it*  fever,  h 

{/)  The  Method  of  Hydrotherapy. — Curry  at  fiivcr)K>ol,at  the  cl^ 
of  the  last  century,  and  Nathan  Smith  of  Yale  <\illege,  about  the  same 
time,  advtK-ated  the  use  t>f  fx>ld  water  in  tlie  treatment  of  the  more 
eerious  symptiims  of  the  fevers.  The  methods  eonsistctl  priuci pally  in 
eold  atlnsioUj  though  sponging  was  also  employed.  The  tc^acliiugs  of 
these  physicians  were  ui^t  gt^iicndly  at*ceptcil.  It  is  true  that  during 
the  past  century  hydrolhcrapcutic  nicthiuls  liavc  Iteen  employed  in  the 
treatment  of  the  fev*'rs,  and  espi-cially  in  comhating  high  temperature. 
Nevcrtlieless,  it  remained  tbr  Krnst  Bra  ml  of  Stettin  to  formulate  a 
dehnite  jnoccdure  tVir  the  treatment  of  enteric  fever  by  systematic  cold 
bathing.     Brandos  first  publication  uiK)n  this  subject  ap|Hmre<l  in  1861. 
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Tlie  method  attracted  little  attention,  however,  until  about  the  time  of 
the  clo8e  of  the  Franco-Prussian  War  in  1871.  It  was  subsequently 
practised  in  the  hospitals  at  Lyons  by  the  French  military  surgeons, 
who  as  prisoners  of  war  had  had  the  opportunity  of  observ^ing  its  effects 
at  Stettin.  Its  practice  has  slowly  but  steadily  extended,  until  it  is  now 
extensively  employed  in  hospitals  and  to  some  extent  also  in  families. 
The  method  of  Brand  has  been  continuously  used  in  the  German  Hos- 
pital of  Philadelphia  since  I  introduced  it  in  my  service  there  on  the 
hi  of  February,  1890.  All  patients  suffering  from  this  disease  have 
been  submitted  to  it  except  very  rare  cases  in  which  the  axillary  tem- 
perature has  not  reached  101.5°  F.  (38.6°  C),  some  of  those  admitted 
late  in  the  course  of  the  attack — that  is,  during  or  after  the  third  week — 
and  those  brought  in  moribund. 

The  details  of  the  method,  which  except  in  some  minor  particulars 
is  that  formulated  by  Brand,  are  as  follows  : 

The  patient  receives  a  full  bath  at  about  the  temperature  of  the  ward 
every  three  hours  when  the  thermometer  placed  in  the  rectum  registers 
102.2°  F.  (39°  C.)  or  over.  When  axillary  temperatures  are  taken  the 
bath  is  administered  at  the  end  of  the  third  hour  if  the  temperature 
exceed  101.5°  F.  (38.6°  C).  The  temperature  of  the  bath  standing  in 
the  ward  varies  between  65°  and  70°  F.  (18.3°-21.1°  C.) ;  if  in  very 
warm  weather  it  be  found  higher  than  70°  F.  (21.1^  C),  it  is  cooled  to 
that  point  by  ice  or  the  addition  of  freshly  drawn  water.  Shortly  after 
the  patient  has  fully  reacted,  usually  in  half  or  three  quarters  of  an  hour, 
his  temperature  Ls  frequently  taken  again  in  order  to  determine  the  effect 
of  the  individual  batii.  This  is  not,  however,  necessary,  and  is  very 
often  omitted,  especially  if  the  patient  be  already  asleep.  The  patient 
remains  in  the  bath,  as  a  rule,  fifteen  minutes,  during  which  time  he  is 
«>^tematically  rubbed  by  the  attendants  and  encouraged  to  rub  himself. 
For  this  puq)ose  the  nurses  use  their  bare  hands  or  bath-gloves.  These 
frictions  stimulate  the  peripheral  circulation,  constantly  change  the  water 
in  contact  with  particular  points  of  the  surface,  moderate  the  sensation 
of  cold,  and,  as  Glunard  has  remarked,  help  to  pass  the  time.  If  the 
pyrexia  be  high,  the  temperature  before  the  bath  exceeding  104°  F. 
HO^  C.)  or  rising  very  rapidly  after  the  bath,  or  if  it  be  but  little  in- 
flwencecl  by  the  bath,  the  immersion  is  prolonged  to  twenty  or,  in 
unuj<ual  cases,  to  twenty-one  or  twenty-two  minutes. 

The  tub,  which  is  upon  wheels,  is  pJaced  at  the  side  of  the  bed  and 
parallel  to  it  at  the  distance  of  about  a  yard.  Both  are  surrounded  by 
ward  screens  of  white  muslin  upon  iron  frames,  leaving  sufficient  room 
for  the  attendants.  The  patient's  night-dress  is  removed  under  the  bed- 
oovering,  his  body  is  covered  with  a  sheet  or  a  large  folded  napkin  is 

SJaced  about  the  loins,  and  he  is  lifted  from  the  bed  into  the  bath, 
fanv  of  the  pati(»nts  in  whom  the  treatment  is  instituted  early  in  the 
attack,  or  in  whom  for  other  reasons  the  symptoms  arc  comparatively 
mild,  prefer  to  rise  and  step  into  the  tub  with  the  assistance  of  the 
attendants,  and  no  harm  has  ever  been  observed  to  result  from  per- 
mitting them  to  do  so.  If  the  patient  be  asleep,  he  is  not  immediately 
bathed,  but  fifteen  or  twenty  minutes  are  permitted  to  elapse  after  he  is 
amused.  If  he  be  sweating,  his  skin  is  thoroughly  dried  before  the 
hath.     The  tub  is  lined  with  planished  copper,  perfectly  smooth.    There 
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is  a  sloping  support  for  the  shouUlers  and  hoad  of  the  imtient,  whirli, 
however,  rest  upon  a  rnbber  air-cushion.  The  water,  nsually  abont 
thirty  gallons  for  tlie  adult,  is  siittieient  to  eover  the  patient  tcj  tlie  nt^ek. 
Upon  enterinjg;  th**  Imtli  lie  rri'cives  an  ounee  iif  spirit  wt^l  diluted  ^r 
half  a  ^la.ss  of  rtnl  wine,  or  either  uf  these  may  be  adniiiiistered  in 
divided  anunnits  iluring  the  bath.  His  heat]  and  face  are  immediately 
ami  n'f»eatetlly  bathed  with  cold  water,  and  a  eonipress  wet  with  the  same 
is  ap|)Hed  to  liis  forehead  ;  a  basin  and  pitcher  i»f  ct^ld  water  arc  at  hand 
fur  this  )iur|Hisp,  In  teases  with  hi^h  temperatun'  or  marked  ncrvoud 
sym|)toms  the  cdhl  water  is  very  often  lrl^m  time  to  time  jHiunil  over 
the  head  und  faec  from  the  liei^jjlit  of  ti  few  inelies* 

Upun  eoterintr  tlie  bath  the  respimtions  are  smldenly  deepened. 
After  the  first  sluwk  the  sensations  for  a  time  are  not  disa*jureeable,  but 
in  five  or  six  minutes  the  |>atieut  begins  to  be  restless  and  complains  of 
cold,  lu  ten  or  twi'lve  minutes  shivering  takes  phu-e,  Alxait  the  same 
time  the  ext  rend  ties  aud  face  bet'imie  slightly  ryauotie.  While  the 
patient  is  in  the  hath  his  bed  is  covered  witli  a  rubber  sheets  this  with 
a  tdauket^  auil  over  lioth  is  laid  an  ordinary  ward  sheet.  Tlie  patient 
is  lifted  ont,  laiil  upon  the  bed  thus  ari*ari|reib  closely  tneked  in  the 
sheet,  and  eovere<l  with  the  blanket.  In  tlie  course  i^f  ten  or  tifteen 
minutes  he  is  thoroughly  dried  aufl  his  niglitHlress  is  n"pla<"e«L  Aljont 
this  time  reaction  is  usually  cstalilished,  tlie  patient  rtreives  nouri>h- 
nient  in  the  f«irni  of  milk  i»r  brotli,  and  t[uickly  falls  into  a  gentle  sK^ep. 
When  there  is  marked  cardiac  asthenia  or  if  for  any  i»ther  eiruse  reac- 
tion is  retarrled,  tlie  patient  should  be*  at  once  dried  beneath  the  blanket, 
receive  a  hot  toddy,  anci  ha%'e  a  hot  water  l)ag  placed  in  contact  with 
his  feet.  The  eoudition  of  the  patient  is  eareiullv  watchetl  during  the 
bath,  and  its  duration  is  shortened  if  its  ininiediate  eflccts,  as  maniiested 
bv  siiivering,  cvanosis,  and  restlessness,  arc  Um  pronounced. 

T  he  ( I  e  r ma  n  H os  p  i  ta  I  h  as  a  \x  I  lee  1  ctl  tub  f u  r  ea  el i  i  rf  1 1  ic  small  w a  rds 
set  apart  for  the  i'nteric  fcvf'r  cases,  Several  forms  of  porhdjle  tubs  are 
su[»plied  by  dealers.  An  ordinary  tnb  may  be  jdaceil  upon  a  low  truck 
or  platform  upon  wheels.  In  |)rivatc  practice  the  portable  tub  of  l)r, 
Batt  is  convenient  fur  immediate  use.^  There  is  n*»  <lillicidty,  however, 
in  priKniring  an  onlinarv  tub  troiu  a  ph uu bcr,  which  may  remain  per- 
manently  by  the  bedside  of  the  patient,  being  noiselessly  and  with  but 
little  trouble  tilled  by  means  of  rublKn'  tubing  from  the  faucet  in  the 
neighboring  bath-mom,  and  emptied  by  the  same  tube  nsed  as  a  siphon 
out  at  the  window  or  into  a  basin  connecting  with  the  drainage  system 
of  the  lionse  upon  the  floor  below. 

In  the  fever  wards  of  the  German  Ilosjiital  tlie  tubs  arc  tilled  dii*oetly 
from  a  tap  »»f  siifhcient  length  extending  from  the  %va!l  at  a  proper  height, 
and  they  are  emptied  at  the  same  point  directly  into  a  w^aste-way  in  the 
flixir,  the  wall  and  floor  being  liueil  witli  slate  or  tiling. 


^  Dinaemions  of  tub  when  ready  far  use;  leii^h,  %  feet  3  inches,;  width,  22  mchee ; 
depth,  18  inohes.  DiinenHioim  of  tub  w  lien  folded  tW  earrvin«':  leni^h,  2  feet  9  mehes* ; 
thiL*knGK«,  9  in  die**  DjTneoj*itm»  of  box  eontauriug  frame :  leng:tb,  3  feet  3  inches  ;  width, 
8  inches  ;  depth,  3  inches. 

The  tub  part  is  ertrniHiwd  of  heari'  raiivns  i-overed  wiTh  ruhWr,  i»  KeumlesHt  awd  hiw  a 
teiiBOe  strength  of  35<J  poiiiidf*.  The  mb  is  Hii[>|>()rted  by  h(>i>iftn  ineerttni  through  the 
canviu^  before  tlte  nibt>er  is  applied.  The  frame  is  eonijxjsed  of  brass  pipe  nickel  plaied. 
Both  tub  and  frame  can  l>e  rendered  iiseptic  hv  boiling. 
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For  a  single  patient,  as  occurs  usually  in  private  practice,  the  water 
flhodJ  be  changed  once  in  twenty-fVmr  hours.  In  liosjiital  practice, 
e^ially  when  a  number  of  Ciij?c,s  arc  bcin^  treated*  it  Ijivonies  iteecs- 
aij' to  bathe  ^»cve^al  patients  in  the  same  water.  After  the  sixth  Ijath 
tk water  *«hould  l>e  changed.  The  patients  void  urine  always  iruniedi- 
ately  More  the  bath »  and  I  have  never  known  an  in  .stance  in  which 
ftoil  inwntinenee  oi!i'urred  during  the  hath.  It  is  desirable  to  have  two 
iUi!lMbtits  for  tJie  administration  of  the  bath,  though  untler  onlinary 
arrumglHDcts*,  when  tlie  patients  are  in  a  comlitiun  to  assist  themselves, 
tkbitli  nmy  be  administered  by  a  single  attendant.  When  there  are  a 
blilgt  uumber  of  cases  in  hospital  wnrds,  as  frcifuently  ot'curs  at  the 
Cmeoftbe  epidemic  prevah'uce  of  the  disease,  tlie  aduiinistratiou  of 
die  batliH  becomcj^  very  hd>orious  and  a  c<uTespoudiTigly  large  stafi'  of 
worn  h  rf*<|uire(b  During  tlie  hath  the  temjierature  of  the  water  is 
dW»Hv  mwinl,  the  clmngc  amounting  to  irom  2^  to  S""  F.  (1.1^  to 

Fio,  24. 


[>♦•  e|wI£  [*»_e1"'eH/-  I*^'' 
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UiebiUiK]  frntn  filnlb  day.    Thf  black  line  show*  a,  «.  and  p,m,  temperiiturei*;  the  red  Uue  Uie 
thUH  bout  temperiiluri;  inkeu  immediately  before  the  tmthii  (fJermari  Hospital). 


IJS^C).  The  fr(H|uency  of  the  bath  is  determined  by  the  etiert  upon 
ill*'  patientV  temperature.  If  at  the  end  of  three  hours  the  temperature 
miiuitiH  U^low  101.5°  F.  (8>S.6^  C.)  in  the  axilla  c»r  102.2^  F.  (;iJr-'  (\) 
"J  ihr  rectum,  the  iiaticnt  is  n<jt  disturbeil  until  I  lis  tempemture  is  agsiin 
**kf!j  at  the  rnd  of  another  perind  i»f  thn-e  liours.      If,  howevt^r,  (hiring 

IflK'secmd   iieri<Ml  cjf  tliivt*  hours   nervous  symptoms  arise  or  manifest 

jitKTmi«cof  tever  is  |irt*sent,  the  temjH-niture  is  taken  wHmer  and  the 
wjth  mlministertHl  at  once  acconUng  to  rule.  Milder  r*asc»s  and  those 
witb  diTlining  teraf)enitnre  may  ref|uire  only  two  or  three  baths  in   the 

^OiiHX*  (if  the  twenty*four  hour>i,      Eijrly  cases  aud  thosf*  with  high  tem- 
)<mtun»  are  '^ulfjecttHl   t*»  the  bath   every  tliinl   hour,  alike  during  the 
[tad   niglit»  aud   it  smnctinif^s  hapfiens  that  tht^^ie  frtH|iient  l>aths  are 

nry  for  several  days  in  sueees>iun. 
Patieiitw  ailmittcd  prior  to  the  t<*ntli  chiy  of  the  attack  receive  one  or 

limjrp  Luuitjve  dik^^  or  cjdomeb     Other  drugs  are  ordinarily  not  admin- 
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istered,  ami  a  majority  of  the  jiationts  rt^icli  eonvak^i^^nrp  without  a 
8iii|rl<'  rurttuT  tl«>?io  of  nie<iiriiR\  The  imrxim  that  the  patient  rather 
than  t!ie  disease  is  to  be  treated  is,  however,  eoiistantly  liorne  in  iiiiirI, 
and  when  tlie  i  ml  Scat  i<  jus  have  arisrn  I  have  not  hesitated  to  administer 
jiierwiscH^I  doses  of  ah*ohol  and  aroma  tie  spirit  of  anunonia,  stryehninei 
opium,  etc.  in  fnll  doses.  The  necessity  for  medication  ha**,  however, 
in  my  (wvn  service  been  very  iniret(nent. 

Tlie  ffii'f  lias  been  already  deiatled.  It  has  mil  only  been  possibh- 
tti  ^ive  it  in  hir^er  amounts  tliiin  under  tlu'  ordinary  expeetani  metliod 
of  treatment,  but  patients  Impiently  erave  and  denuuid  foo<l  tliroujLrhoul 
the  attaek.  In  such  cases  two  ov  more  raw  eggs  are  added  ti»  the  milk 
anc]  broth  ordinarily  administere*!.     During  eonvaleseeuee  red  wine  an<l 
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preparations  of  iron,  especially  Basham's  mixture  of  inm  and  ammonium 
acetate,  are  administered.  Xo  solid  foitd  is  given  until  the  evening  tem- 
perature lias  been  normal  f»>r  a  we<'k. 

Brand  has  shown  that  the  mortality  is  reduce*!  to  a  minimum  where 
the  treatment  is  instituled  prior  to  tlie  fiftli  day.  A  diagnosis  of  tiiteric 
fever  Clin  rarely  l)e  nuide  in  civil  practice  so  early  a.s  this.  The  regular 
daily  system  (»f  personal  ins[>e(*tion  and  reports  in  military  practice  ren- 
der a  prob{d>le  diagjKisis  practicable  thus  early*  In  hc»spital  pmctieo  a 
small  jtropoi'tion  only  of  the  easL's  are  admitted  din*iug  the  first  week. 
In  the  serviee  of  tfie  (ii'rnian  Ilosjutal  a  jtruvisioual  diagrmsis  of  enteric 
fever  is  n'garded  as  an  indieatittn  for  the  employnieut  <»f  the  baths  ujK>n 
admission.     Under  this  practitv  y asitnial  errors  have  Icil  us  to  bathe 
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patient^  who  liave  subsequently  proved  to  be  suffering  from  influenza  or 
other  acute  febrile  disease. 

As  a  rule,  the  beginning  of  the  attack  can  only  be  approximately 
fixed.  The  clerks  are  instructed  in  taking  the  histories  to  date  the 
b^inning  of  the  attack  from  the  day  on  which  the  patient  regarded 
himself  as  having  fever  or  on  which  he  was  obliged  to  give  up  work. 
The  eruption  and  enlargement  of  the  spleen  are  events  that  aid  in  fixing 
the  period  of  onset. 

In  a  series  of  128  consecutive  cases  in  which  the  date  of  the  first  day 
of  the  disease  could  be  approximately  fixed  wc  found  that  of  32  cases 
admitted  not  later  than  the  fifth  day,  1,  or  about  3.4  per  cent.,  terminated 
fatally ;  of  78  cases  admitted  prior  to  the  tenth  day,  6  died — ^a  death- 
rate  of  7.7  per  cent.  ;  and  in  18  cases  admitted  after  the  tenth  day,  4 
died,  giving  a  mortality  of  22  per  cent. 

When  the  diagno  is  of  enteric  fever  is  clear,  neither  age,  sex,  men- 
s*truation,  pregnancy,  nor  the  free  sweating  that  attends  many  cases  is 
regarded  as  a  contraindication  for  the  systematic  treatment  by  cold  baths 
or  as  calling  for  any  modification  of  this  treatment.    I  have  administered 
^he   l>atlis   at   once   to    patients  admitted  with  broncho-pneumonia  or 
c;rou|>ous  pneumonia  as  complications,  and  have  continued  the  treatment 
'vhen  these  complications  have  subsequently  developed.   The  occurrence 
of  intestinal  hemorrhage  renders  the  immediate  discontinuance  of  the 
Ixith  necessary,  and  in  some  instances  the  baths  have  not  been  resumed. 
The  signs  of  peritonitis  preclude  the  administration  of  further  baths. 
Vnder  this  method  of  treatment  diarrhoea  is  rarely  a  troublesome  symp- 
tom :  if  the  stools  number  more  than  three  or  four  in  the  course  of 
twenty-four  hours,  large  cold  water  compresses  or  ice-bags  are  applied 
to  the  surface  of  the  abdomen  in  the  intervals  between  the  baths.     Con- 
stipation has  lx»en  usually  readily  relieved  by  enemata. 

When  the  temperature  no  longer  rises  above  101.5°  F.  (38.6°  C.)  no 
further  baths  are  administered  and  the  patient  is  regarded  as  entering 
u|K>n  convah»scence.  He  is  kept  in  bed  and  ii[)<)n  a  liquid  diet  until  the 
evening  tempeniture  has  been  normal  for  a  week.  Me  is  then  allowed 
to  siR*nd  a  portion  of  the  day  in  a  chair,  and  after  a  time  is  allowed  to 
walk  al>out,  and  in  suitable  weather  to  go  int^>  the  open  air.  In  uneom- 
pIi(!sit<Hl  cases  the  conval(»seenee  is  usually  more  rapid  than  after  other 
metlnKls  of  treatment,  and  most  of  our  patients  in  tlie  (lerman  Hospital 
have  n»turned  to  their  homes  within  a  fortnight  of  the  completion  of  the 
deferv(»seenee. 

The  treatment  of  enteric  fever  by  systematic  eohl  bathing  constitutes 
a  dc»finite  pr(K*e<lure  not  to  be  confound<Hl  with  other  hydrotherapeutic 
measures,  such  as  the  cold  pack,  cold  affusions,  spraying,  or  continuous 
immersion.  It  is  to  be  looked  upon  as  a  method  entirely  distinct  and 
different  from  any  form  of  merely  anti[)yretic  treatment.  The  riHluction 
in  tem]K»niture  by  the  individual  bath  constitutes  one  only  of  several 
imp<»rtant  effects  of  the  routine,  systematic,  rhythmical  use  of  the  bath 
at  regular  intervals.  In  a  majority  of  the  eases  after  six  or  eight  baths 
have  lK»en  administered  a  striking  modification  of  the  clinieal  ])ietnre 
takes  place.  Headache,  delirium,  and  stupor  eease ;  the  [)atient  falls 
into  natural  sleep,  from  which  h(»  is  easily  aroused,  often  with  a  bright 
expression  and  ch^ar  mind  ;  tremor  and  subsultus  are  not  often  seen ; 
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t]w  trmtrur  elcjins  off  iiiul  Wfonu's  nunst  ;  iiiitirexia  beconios  less  markp«l^ 
ami  it  is  nrd  nuriminiuii  vveu  \n  tlie  midst  of  tlie  atUick  fur  the  patient 
to  ti»ki'  his  foml  with  avidity  ;  tvm|MUiite8  is  rarely  seen,  and  excessive 
or  tnujlilesome  <liarrhtrii  is  exeeplioTial,  In  a  series  of  14i>  of  our  eases 
at  the  German  Hospital  intestinal  hemorrhage  oecurreil  in  10  instancies, 
or  7  wr  eent. 

The  eirect  n|K>n  the  eirenlatorv  system  is  distinetly  fnvoralde.  The 
deep  iospiratinns  immediately  fnllowinLT  tUe  immersion  of  the  patient^ 
and  from  time  to  time  excited  by  the  application  of  ctdd  water  to  his 
faee^  nec^k,  and  the  upper  part  of  his  chest  during  the  bath,  tend  to 
diminish  the  danjjcr  of  pulmonary  complications,  to  fully  expind  the 
[M^ripheral   vesicles,  and   to  jirevent   hyjKistasis. 

The  inrtnenee  uihiu  the  circulatory  system  is  immediate  an<l  marktHh 
Slwrtly  after  immersion  the  pulse  bLi-omes  smaller,  its  tension  is  in- 
ereascd,  its  frecpiency  reduced — dierotism  ceases.  These  eileets  ujmn  the 
respiration  and  circulation  are  maintained  for  some  time  after  tite 
patient  has  been  taken  ont  of  the  l>ath  an«l  put  to  becL  In  severe  imses^ 
ami  in  particular  in  tho>e  in  whi<'h  the  treatment  has  been  instituteil 
comparatively  late  in  the  course  of  the  attack,  symjitoms  of  cid lapse 
may  occur.  Under  these  circuiustanees  the  duration  of  the  bath  must 
be  rLHlueed  to  tive  or  even  three  minutes,  auil  in  rare  instanees  it  bt*- 
com(S  necessary  to  abandon  the  treatment  altogether. 

The  secretion  of  urine  is  increased,  Slij^rht  trjinsieut  albumiiniria 
without  casts  is  occasionally  oliserved.  Xephriti>  tiuoi^  not  apjKnir  to  l>e 
mrire  omunon  as  a  i-omplication  than  uufk^r  (*tlicr  metlnxls  of  treatment. 

Tlic  efteet  of  tlic  in<lividual  bath  upon  the  fever  is  decided,  the  fall 
of  the  temperature,  as  taken  in  the  rectum  iifkeen  minutes  after  the 
bath,  ran<jing  fnmi  1'  to  4''  F.  (.oo*^-2.2°  L\\  In  some  instiinces  the 
reduction  is  even  ^rreater  than  this.  This  a!>rupt  fall  is  usually  followed 
by  a  p:radual  rise,  the  fastiginm  being  regained  at  the  expirati*m  of  two 
or  three  hours.  The  effect  of  the  single  hiith  upon  the  tempenitnrt*  is 
nujcli  less  and  the  succeeding  rise  is  more  rapid  in  the  early  tiian  in  tfje 
kiter  course  of  tlie  attack.  In  some  instances  the  etieet  of  the  bath 
upon  the  t4*m}>erjlure  remains  for  several  days  sliglit ;  more  frfH{uently 
decided  falls  and  nn^re  gradual  rises  are  observed  after  a  series  of  six  to 
ten  baths  have  been  admini?^tered.  In  children  the  reduction  of  temper- 
ature is  greater  and  more  rapid  than  in  adidts.  A  striking  nKxlification 
of  the  general  temjR^rature  curve  is  shown  in  tlie  form  of  the  lysis, 
which  is  usually  jUTihmgfMl  and  gnidual,  ifjveriug  a  period  of  eight  or 
ten  days  from  the  end  of  the  secoufl  wc*ek,  and  contrasting  strongly  with 
the  remittent  fever  cur\"e  of  this  perioil  of  the  attack  under  ordinary 
methoils  of  trt^atment.  In  the  milder  cases  the  e<turse  of  the  attack  is 
shortened  ;  in  those  of  average  intensity  and  severe  eases  if  does  not 
apjiear  to  be  abridged.  Convalcsceuce,  however,  is  shorteneil  antl 
sequels  are  companitively  iufrerjuent.  In  408  eases  treated  in  the 
German  Hf>spital  according  tt»  this  plan  up  to  October  1,  1894,  relapses 
o(»curred  in  4H  instances — l\M  per  eent, — and  more*  than  one  relapse  in 
2  instances.  The  general  statistics  <>f  the  bath  treatment  show  a  higher 
pro|><)rtion  of  rclapsi^  than  those  of  other  methods.  It  has  been 
suggested  that  the  increased  frequency  of*  rehipse  may  be  related  tu  the 
dimiuisheil  death  rate. 


TREATMENT,  229 

The  influence  of  this  method  of  treatment  upon  the  death  rate  is 
decided,  and  there  is  a  remarkable  correspondence  in  the  statistics  of 
different  observers.  Thus,  the  mortality  in  the  Red  Cross  Hospital  at 
Lyons,  according  to  Tripier  and  Bouveret,  amounted  to  7.3  per  cent. ; 
that  of  F.  E.  Hare  in  the  Brisbane  Hospital,  Queensland,  7.84  per 
cent. ;  that  of  Osier  in  the  Johns  Hopkins  Hospital,  7.1  per  cent. ;  that 
at  the  German  Hospital  in  Philadelphia  to  7.8  per  cent.'  These  results 
demonstrate  that  the  method  of  Brand,  systematically  carried  out  and 
applied  to  successive  cases  as  they  present  themselves,  effects  a  reduc- 
tion in  the  death  rate  of  more  than  7  per  cent.  The  fatal  cases  under 
this  method  of  treatment  have,  as  a  rule,  been  grave  from  the  beginning, 
though  death  has  very  often  not  occurred  until  after  prolonged  illness. 
In  some  of  them  the  evidences  of  an  intense  local  or  systemic  infec- 
tion, such  as  intestinal  hemorrhage,  i)erforation,  and  very  high  temjKjra- 
tures,  have  been  present.  In  others  grave  complications,  such  as  pneu- 
monia, acute  nephritis,  and  meningitis,  have  occurred.  Finally,  a  small 
proiK>rtion  have  died  in  relapse. 

Much  ha«  been  written  concerning  the  harshness  of  the  Brand  method 
of  treating  enteric  fever.  It  has  been  criticised  as  "  brutal  ^^  and  "  bar- 
hamiLs.''  Our  experience  at  the  German  Hospital  does  not  justify  these 
criticisms.  It  is  true  tliat  the  patients  very  often  complain  of  the  dis- 
afrreeable  sensations  attending  the  earlier  baths.  After  a  day  or  two 
they  become  accastomed  to  them,  and  it  has  happened  in  more  than  one 
instance  tliat  the  patient  has  stepped  into  the  tub  at  his  bedside  without 
waiting  for  the  nurse.  Occasionally  the  patients  have  complained  of  the 
haths  thrrmghout  the  whole  treatment.  In  private  practice  I  have 
sometimes  found  very  great  difficulty  in  overcoming  tne  objections  of 
the  patient,  but  in  no  instance  have  I  been  forced  to  abandon  the  treat- 
ment on  this  account.  The  treatment  involves  discomfort  and  occasion- 
ally some  suffering  upon  the  part  of  the  patient,  and  entails  upon  the 
nurses  and  attendants  a  vastly  increased  amount  of  labor,  especially  in 
hospital  practice,  where  there  are  at  times  a  large  number  of  cases  to  be 
cared  for.  These  facts  cannot  be  disregarded,  but  they  are  without 
weight  as  objections  to  a  method  of  treatment  which  diminishes  the  suf- 
ferings of  the  individual  and  reduces  the  genenil  mortalitv  at  least  one 
half. 

(f/)  Prophylaotic  and  Curative  Inooulations. — The  investigations 
of  Stern,  Briq^er,  Kitasato,  and  Wassermann  led  Friinkel  and  Manchot 
to  employ  in  the  treatment  of  cast»s  of  enteric  fever  a  sterilized  liquid 

*  Further  statistics  of  the  German  HoHpital  to  January  1,  189(1,  are  as  follows : 

From  October  1,  1894,  to  January  1,  1895,  27  caaen  with  5  deaths  ;  mortality,  18.5 
per  c-enU 

Janunry  I,  1895,  to  January  1,  1896,  90  eases,  89  treated  by  baths,  with  a  single 
death  :  a  mortality  of  1.1  per  cent     The  fatal  case  among  the  hathe<l  cartes  in  this  series 

wiH  that  of  M.  H ,  female,  single,  age<l  twenty-five,  a  native  of  Germany.     Death 

oouurred  during  the  third  week  of  the  disease  from  i>eritonitis  following  |H.*rforation  of  the 
intestine.  The  fatal  case  not  bathed  was  that  of  H.  »*^ ,  male,  white,  ageti  twenty- 
seven,  unmarried,  a  cariienter.  This  patient  wim  admitted  to  the  hospital  in  the  after- 
noon of  <)rt*>ber  14,  1895,  having  l>een  sick  onlv  a  few  days.  He  was  suHering  from  eon- 
▼ulsionii;  tem|)erature,  102.7®  F.  (39.3®  (•.).  f)ied  the  following  morning.  The  anatom- 
ical diagnosis  based  upon  the  intestinal  lesions,  to^'ther  with  enlargement  of  the  spleen 
md  ftf  the  mesenteric  glands,  was  enteric  fever. 

The  total  number  of  cases  treated  by  Mystemutic  cold  bathing  to  January  1,  1890,  is 
624,  with  3H  deatlw;  a  mortality  of  7.25*|»er  cent. 


230 


ENTERIC  on   TYPHOID  FEVEK 


obtaineil  from  the  culture  of  typhoid  bacilli  iu  hfiuillon  made  from  the 
thy  DHLS  t*f  the  en  If  and  heated  Xu  60^  C,  Their  rejK^rt  is  Ijiised  nj>on 
the  enipluyment  of  tliis  pr(K*e<Iure  id  57  cases.  Injections  were  made 
deej>ly  into  the  iiuiseles  of  the  biitloek,  and  were  without  unfavorable 
loc-al  eflk'ts.  The  tirst  injection  consist tx!  of  0.5  c.e.  of  the  sterilizeil 
fluid,  and  was  nitt  followed  by  re-acti^tn  even  in  the  case  of  children. 
On  tlie  tbl lowing  day  1  c,e,  wa.s  nijeeted  into  the  opposite  buttock. 
The  second  injection  was  foUow*ed  in  tlie  majority  of  cases  by  rise  of 
tem|K*rature  with  cliilly  sensations.  In  the  course  of  some  hours  the 
tennH^ndnre  usually  showed  a  decided  iall,  but  rose  again  in  those  eases 
in  which  the  injections  were  discontinued.  Friinke!  administered  the 
injections  every  seeond  day,  incrc^ising  the  dnse  1  c.c.  each  day.  The 
tem|>cniture  range  ceased  to  be  subcon  tin  nuns  and  showe^I  marked 
remissions.  Constitntional  symptoms  were  less  intense,  and  eoniplete 
absence  of  fever  result cnl  in  the  cnni*se  of  a  few  days.  The  early  defer- 
vescence was  followed  by  diuresis  with  eessaiion  of  diarrha^a.  The 
spleen  remained  enlarge<l  and   rose  spots  fiersisted. 

Rumpf  about  t!ie  same  time  |niblishcd  the  results  of  the  treatment 
of  30  eases  id"  enteric  fever  with  steriliztMl  cultures  of  the  bacillus 
pyocyaneus.  The  Huid  eniployeil  was  obtained  by  the  culture  of  the 
bacillus  pyocyaneus  in  thymus  liouillon.  Its  action  was  very  much  like 
that  observed  in  the  cases  treated  l>y  Fninke!  with  typhoid  bonillon. 
The  temperature  curve  shortly  jissmned  the  remittent  type  ;  diuresis 
occurred,  together  with  rapid  sulisidence  of  nervous  symptoms. 

Hanitnerschlag  has  reported  5  eases  of  enteric  fever  treated  by  the 
transfusion  of  blood  from  convah\s('ent  cases,  Ttie  results,  however, 
are  iueonclusive,  Hughes  imd  Cart*T  treated  several  eiises  with  bhunl 
serum  obtained  from  e(»nvah*s<'euts.  In  some  instances  the  inject  ions 
were  followed  by  a  deeideil  fall  r>f  temperature.  Otherwise  there  was 
no  im[Hirlant  rniHliiieation  of  the  symptoms. 

Beumer  and  Peiper  emphm»d  1  per  cent,  peptone  bouilli>n  as  a 
culture  medium,  and  <lestroyed  the  bacilli  by  exposure  to  a  temperature 
betwcH'U  55^  and  (>()°  C  for  one  hour.  Longer  exiMisure  or  a  higher 
tem]ierature  deeidLHlly  decreased  tlie  virulence  of  tlie  culture.  Slircp 
WTre  inoeuhitLHl  with  these  cultures  at  intervals  varying  from  thret* 
days  tt>  tw<i  weeks,  the  amount  injected  being  gradually  increased  from 
1  CO.  to  1(X)  c.c.  The  animals  were  then  bletl,  the  scrum  treated  with 
0.5  per  cent.  soluti(*n  of  carbolic  acid,  and  preserved  in  a  c*>ld,  dark 
place.  8i»rum  obtained  from  uninwulatetl  slieep  was  found  to  be  un- 
favorable to  the  develi>pmeut  iA'  iiaeilli  typhi  al>dondnalis,  but  the 
serum  from  inoculated  sh(H>[i  wjts  far  more  unfavoral^le  to  their  devel- 
opment. This  H^rum  was  tbiiud  to  possess  both  immunizing  and  cum- 
tive  pniperties.  No  dangi'rcjus  etitcts  ft  allowed  its  injection  in  heidthy 
men,  but  further  cxj>t*rinientation  is  necessary  to  estal>lish  its  immuuiz- 
ing  and  curative  etlects  in  the  human  being. 

Klemperer  and  Levy  by  treating  dogs  with  gradually  increasing 
amounts  of  bouillon  cultures  of  tyi>h*>id  bacilli  obtained  a  blood  serum 
capable  of  immunizing  susceptible  animals,  such  as  mice  and  guinea- 
pigs,  against  the  action  of  virulent  tyj^lnud  bacilli,  and  of  efiecting  a 
cure  by  this  treatment  some  time  after  infection  had  bwn  produceiK 
Thev  established  the  fact  tiuit  the  administration  of  the  serum  in  small 
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quantities  to  human  beings  was  without  danger.  The  treatment  was 
thereupon  instituted  in  5  patients  suffering  from  enteric  fever.  Three 
injections  were  administered  upon  successive  evenings.  No  local  dis- 
comfort or  constitutional  disturbance  resulted.  Neither  cutaneous  rashes 
nor  albuminuria  followed.  The  patients  were  selected  cases  in  the  first 
week  of  the  attack,  the  subsequent  course  of  which  was  mild. 


TYPHUS    FEVER. 

By  ALVAH  H.  doty,  M.D. 


Definition. — ^Typhus  fever  is  an  acute,  characteristic,  infectious  and 
essential  fever.  It  prevails  in  this  country  only  in  an  epidemic  form. 
No  affection  runs  a  more  defined  and  limited  course ;  an  abrupt  change 
(crisis)  takes  place  on  or  about  the  fourteenth  day.  Eruption  is  almost 
always  present,  and  constitutes  the  sign  by  which  the  disease  can  usu- 
ally be  recognized ;  without  it  a  positive  diagnosis  cannot  be  made. 

History. — Typhus  fever  is  unquestionably  a  disease  of  antiquity ; 
excellent  descriptions  of  it  are  given  in  the  works  of  the  earliest  medi- 
cal writers.     It  seems  strange  that  a  malady  which  in  times  past  has 
decimated  not  only  armies,  but  countries,  should  not  have  been  better 
understood  and  its  identity  sooner  established.     It  had  long  been  re- 
ganled,  however,  as  a  variety  of  continued  fever  which  at  times  appeared 
in  an  epidemic  form,  and  apimrently  but  little  effort  was  made  to  sepa- 
rate it  from  other  diseases  with  which  it  was  confounded.     It  is  certain 
that  little  attention  was  paid  to  its  infectious  character.     During  the 
epidemic  of  typhus  fever  which  occurred  in  Philadelphia  in  the  year 
183G,  Drs.  Gerald  and  Pennock  of  tliat  city,  after  careful  and  exhaustive 
wtudy,  were  convinced  of  the  non-identity  of  typhus  and  typhoid  fevers. 
Their  conclusions  were  afterward  confirmed  (1849-51)  by  the  very  valu- 
able clinical  and  pathological  investigations  of  Sir  William  Jenner  in  the 
Ijondon  Fever  Hospital.   The  devastation  caused  by  this  disease  in  early 
times  was  in  a  great  measure  due  to  the  non-recognition  of  its  infectious 
character  and  the  want  of  proj>er  precautions  to  prevent  its  propagation. 
Synonyms. — During  the  long  period  in  which  confusion  reigned  con- 
cerning the  nature  of  typhus  fever  it  received  innumerable  names,  sug- 
|2:(>ste<l  by  different  symptoms  and  signs  which  are  more  or  less  constant 
in  this  disease,  or  by  its  occurrence  in  certain  localities  or  under  certain 
finMinistanc»es.     Among  the  more  common  designations  found  are  ship, 
jail,  camn,  malignant,  s|>otted,  pestilential,  and  pyogenic  fever,  Irish 
a^ue,  ana  the  plague.      These  various  names,  although  still  used  by 
some,  are  manifestly  impro|)er  and  should  be  discarded.     The  doubt 
and  uncertainty  existing  in  the  medical  profession  before  1840  regard- 
ing typhus  fever  are  well  indicated  by  ♦he  above  array  of  names. 

The  term  typhus  was  probably  suggested  by  Boissier  de  Sjuivag(»s  in 
1760.  It  is  not  a  fortunate  one,  as  it  refers  simply  to  the  clouded  con- 
dition of  the  mind  which  is  so  marke<l  in  this  disease  ;  nevertheless,  custom 
has  c«mfirme<i  its  use,  and  it  will  pn)bal)ly  Ik  retained. 

Etioi^kjy. — TyphvH  BacUluK — Whati»ver  may  have  bwn  the  former 
opinion  as  to  the  origin  of  typhus  fever,  it  may  1h»  regardtnl  as  setthnl  that 
it  is  causeil  by  a  specrific  living  micro-organism.  The  fact  that  the  sm*- 
cific  organism  has  not  yet  lKH?n  identified  should  not  militate  agjiinst  tliis 
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conclusion.  Clinical  f»bservation  in  this  diswisc,  in  ncinjunctictii  with 
present  kn<jwlrdp^  f»f  tlic^rnn  urigiji  ui'ttic  iutbctioiis  disexi^ses,  leaves  uu 
rciisiiiuilrlr  (loribt  us  to  tlic  niaiincr  l>v  wliich  tvphus  lever  is  jirop;igiite<f  ~ 
Tlie  stiitenniil  that  the  spwifie  <*r^^aiiism  t»f  typlius  fever  has  not  tin 
far  l>cen  tlisnjvered  is  not  meant  to  imply  that  numerous  and  iiireRil 
i  n  vest  igiit  ions  have  not  Innm  ma  tie.  Hlava  states  tliat  during  an  epi^wj 
demic  at  Prague  in  the  year  18.SH  he  found  in  the  bloml  of  2i)  out 
2;j  eases  of  tyjthus  fever  where  post-mortem  r'Xaminntious  wt*re  held 
and  in  2  out  iif  10  cases  examined  durintr  life,  a  well  detined  Imeteriui] 
to  which  lie  has  u:ivrn  the  name  of  Sft'*'pft>hari/itt.s^  He  lielieve?^  thi*«  to 
he  the  cimse  n{*  typhus  fever.  It  was  found  only  in  the  hhxKl.  Injec- 
tions of  cnhuri's  of  this  orgiinism  into  mice,  rabbits,  cati^«  and  pigeon.s 
were  folh*weil  by  n curative  residt>i ;  sr>me  febrile  reaction  was  j>rodiiced 
in  Vfiun^  p'tX>=-  llallier,  Zuelzer,  Thoinot,  Cidmette,  Mott,  Lew^aseheii, 
<  1iecsc*man,  au<I  others  during  the  past  twi-nty-tive  years  hav«'  re|M:>rted 
the  discnvcry  in  the  blfHul  nf  various  ^enns  which  they  believe  to  l>e 
the  cruise  of  ty|jhus  fever.  T  hi  ere  is  still  a  want  of  concert  in  the 
results;  of  these  investipitit^ns,  and  sntficient  evidence  has  not  yet  been 
prcsente<l  to  dtiride  thi>  imjjortaut  t|ut'stitin,  !dthou|!'li  there  is  liulc 
dtiubt  that  tlir  discuviTV  rd"  the  tru*^  orjiauism  is  tinly  a  nue>li*in  of  time, 
Notwithstamliuj;  the  now  gcui-ndly  arnptrd  belief  as  U*  the  infec- 
tious (^rin^iu  of  typhus  fever,  thrre  are  thosf  who  deelint*  to  accept 
this  conclusiun  and  follow  the  teaching  of  Murchisou,  who  died  in 
the  conviction  that  it  wa.s  prts.sibie  and  {in»bable  that  the  diseas^e 
could  l>e  p'ueratetl  de  vovo  l>y  tlie  erowding  together  of  many  per- 
H^ns  iu  Imdly  vrntiiated  apartments^  eoinl>ined  with  tilth  and  insuf- 
ficient fotid.  The  disease  thus  produced  he  IkIii'vihI  was  cafmlde  of 
transmission  to  otliers,  Altljough  tliis  tfirorv  ranuot  lie  (*ntertaini»<l,  it 
should  receive  the  most  respectiul  eonsi<ki*ati«in,  coniiug  as  it  doe,<  from 
one  to  whom  the  worhl  is  iudcbt^'tl  for  valualde  observations  and  statis- 
tics rrgarding  this  disease.  It  must  be  remembered  that  Dr.  Mnrehis4>n 
died  in  1M70,  wht*n  ecimparatividy  little  was  known  rr^iTirdiug  mirro- 
orgauisms  in  relation  to  diseasi-,  and  that  hi.^  study  of  llif  subject  was 
limited,  his  ih^ductions  being  bas*Ml  solrly  on  the  ivsults  (d*  his  elinieal 
oliservations.  It  may  be  stated  that  lh\  (Jay ley,  editor  uf  the  third 
edition  of  Murchison'n  work  on  continued  fever^  endorses  the  piH:*sent 
belief  repirdiug  the  origin  of  ty|>hus  fever  Murchison  was  unduly 
impressed  with  tlu*  tact  tliat  typhus  tever  frequently  apj>eared  abru]vtly 
in  imperfectly  construete<l  camjis  ami  in  jails  and  other  instituticjns  which 
were  (ivi*rcrowded  and  badly  ventilated,  and  in  which  tlie  inmates  were 
mipplic'd  with  ptjor  {Vi*H\^  and  where  no  ajiparent  source  of  infection  save 
that  due  to  the  unsanitary  conditions  existed*  That  this  ri*nders  the 
stvil  favr»nilde  for  tht^  ytropagation  of  typhus  fever  is  Ijcyond  dispute,  and 
we  are  ofteutiines  IjatHed  iu  r»ur  att(*m|)1s  to  ascertain  flic  manner  by 
which  tlie  eoiitagium  has  l>een  ititriHliierd  into  an  institution  or  romnm- 
nity.  Failing  in  this,  however,  wc  should  not  iiifir  that  the  disi»ase  i» 
generated  tie  novo,  Xumeroos  cases  liave  occurre<l  in  my  t»wn  experi- 
ence where  the  contagium  hfLS  been  receivtMl  in  a  most  peculiar  and  nncx- 
jH'cted  manner,  and  the  s^lnrce  has  only  been  discovered  after  hvng  and 
careful  investigation.  If  the  tyj>iius  <'ont!i^ium  were  g(*ucrated  (J*  ttrM^n 
when  overcrowding,  jioor  ventilatiem,  and  piverty  an*  present,  we  should 
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€xpect  to  find  it  more  or  less  constantly  where  these  conditions  exist. 
Statistics  and  facts  do  not  show  this.  Innumerable  instances  could  be 
dted  where  all  of  these  factors  were  present — notably  the  military  prisons 
during  the  late  war,  where  personal  hygiene,  etc.  were  at  their  lowest  ebb 
— still,  typhus  fever  did  not  appear. 

Predisposing  Causes. — Accepting,  as  we  must,  the  present  belief 
as  to  the  exciting  cause  of  typhus  fever,  it  will  be  necessary  to  study  the 
predisposing  causes.  Foremost  among  them  are  overcrowding ,  poor 
rentilationy  and  poverty.  As  these  conditions  are  mainly  confined  to 
the  poorer  class,  we  should  consequently  expect  to  find  the  disease  prin- 
cipally among  these  people.  This  is  clearly  and  strikingly  verified. 
Out  of  439  cases  of  typhus  fever  which  occurred  in  the  city  of  New 
York  during  1892  and  1893,  434  were  removed  from  the  poorer  tene- 
ment and  lodging  houses,  principally  the  latter.  Of  a  group  of  48 
cases  removed  to  the  Reception  Hospital  during  the  winter  of  1881-82, 
all  were  from  the  poorer  class  of  tenement  and  lodging  houses  or  were 
inmates  of  workhouses  or  hospitals.  Of  the  18,268  typhus  patients 
admitted  to  the  London  Fever  Hospital  during  a  period  of  twenty- 
three  years,  95.76  per  cent,  belonged  to  the  lowest  classes,  and  were, 
as  a  rule,  inmates  of  workhouses,  etc.  (Murchison). 

Famine  and  scarcity  of  food  have  commonly  been  followed  by 
typhus  fever.  The  horrors  of  the  Irish  famine  which  occurred  between 
1813  and  1818,  and  which  aifected  the  lower  classes,  can  hardly  be  ex- 
aggerated. The  intensely  cold  weather  during  these  years  had  almost 
completely  destroyed  the  potato  and  other  crops.  For  the  want  of 
work  thousands  were  rendered  homeless  and  obliged  to  wander  about  in 
quest  of  food.  Innumerable  cases  of  starvation  occurred,  and,  as  might 
be  expected,  these  people  were  ripe  for  the  reception  of  typhus  fever. 
The  few  cases  which  were  constantly  occurring  in  Ireland  during  the 
latter  part  of  1816  rapidly  increased,  until  a  terrible  epidemic  re- 
sulted. It  is  estimated  that  during  this  period  there  were  800,000  cases 
in  Ireland,  which  represented  about  one  eighth  of  the  entire  population. 
In  Dublin  alone  there  were  70,000  cases,  representing  one  third  of  the 
whole  jxipulation  of  the  city.  The  epidemic  disappeared  during  the 
latter  part  of  1819.  It  is  a  significant  fact  that  the  disappearance  fol- 
lowed the  abundant  harvest  of  1818. 

Intemperance, — The  influence  of  intemperance  on  the  propagation  of 
typhus  fever  is  marked,  and  has  been  recognized  by  all  who  have  had  to 
do  with  this  disease.  More  than  one  half  the  patients  suffering  from 
typhus  fever  removed  to  the  Reception  Hospital  in  New  York  City 
during  the  epidemics  of  1881-82  and  l892-9»*5  were  addicted  to  the 
imm<Klerate  use  of  alcohol.  The  statistics  of  the  Glasgow  and  Edin- 
burgh infirmaries,  a.s  cited  by  Craigie  and  Davidson,  also  show  that  over 
5(J  per  cent,  of  the  typhus  fever  patients  admitted  to  those  institutions 
were  intemperate.  It  will  be  seen  that  poverty,  intemperance,  over- 
crowding, etc.,  by  interfering  with  the  proper  nourishment  of  the  body 
and  with  the  functions  of  the  different  organs,  reduce  the  vital  resist- 
ance and  render  a  person  more  susceptible  to  the  typhus  contagium, 
and  after  receiving  it  less  able  to  combat  it ;  whereas  those  wlio  are 
well  nourished,  of  regular  habits,  temperate  in  regard  to  tlie  use  of 
alcohol,  and    who    live  in    clean    and  well    ventilated    and    not   over- 
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crowded  apartments,  are  far  less  susceptible  than  those  in  the  group 
above  referred  to,  and  offer  better  prognosis. 

Temperature  and  Season, — ^Although  typhus  fever  seems  to  be  more 
readily  propagated  during  the  winter  months,  it  cannot  be  said  that 
temperature  or  the  season  of  the  year  has  any  special  influence  as  a  pre- 
di8i)o.sing  agent.  It  is  true  that  epidemics  are  more  apt  to  occur  during 
the  cold  weather,  particularly  during  the  winter  months,  but  this  is  un- 
questionably due  to  the  fact  that  at  these  periods  the  people  are  kept 
closer  together,  ventilation  is  made  imperfect  in  order  to  retain  as  much 
heat  as  jwssible  in  living  apartments,  and  more  poverty  exists.  As  a 
result  of  these  influences  the  disease  is  more  readily  contracted.  There 
are  some  countries,  such  as  Ireland  and  Russia,  where  the  disease  is 
always  present.  This  is  undoubtedly  due  to  the  manner  in  which  the 
pe(jple  live  while  in  their  own  countrj',  as  investigation  does  not  show 
that  th(»y  are  more  susceptible  to  the  disease  during  the  epidemics  that 
have  occurred  in  the  United  States.  Typhus  may  occur  in  any  country 
excepting  those  within  the  tropics. 

Sex  and  Age. — Sex  has  very  little  influence  in  the  propagation  of 
typhus.  Of  the  18,268  cases  reported  by  Murchison  above  referred 
to,  894()  were  males,  and  9322  were  females.  This  may  be  regarded  as 
representing  about  the  usual  percentage  of  each  sex  when  both  are 
equally  exi)osed  to  the  infection.  Of  741  cases  occurring  in  New  York 
City  during  the  epidemic  of  1881-82,  there  were  632  males  and  109 
females;  during  the  epidemic  of  1892-93,  out  of  663  cases  there  were 
535  males  and  128  females.  During  botli  of  these  epidemics  the 
patients  were  mainly  removed  from  cheap  male  lodging  houses,  Avhile 
the  patients  figuring  in  Murrhison's  statistics  were  taken  mainly  from 
residences,  institutions,  etc.  where  both  males  and  females  were  inmates. 

The  following  tables,  taken  from  the  records  of  the  Riverside  and 
Reception  Hospitals,  New  York  City,  show  the  relative  frequency  of 
the  disease  between  infancy  and  old  age : 

Table  showing  the  Influence  of  Age. 


1881. 

,    1882. 

Alm'. 

No. 

Per  rent. 

Aee. 

No. 

Per  cent 

')  years  and  under, 

3 

0.57 

5  vears  and  under, 

1 

0.49 

5     " 

U)     10, 

20 

3.78 

:    5  *  '' 

to 

10, 

5 

2.42 

10  " 

to     20, 

ol 

9.04 

10  '* 

to 

20, 

24 

11.65 

20  " 

to     30, 

15G 

29.41» 

20  '' 

to 

30, 

49 

23.79 

30  " 

to     40. 

152 

28.73 

;    30  " 

to 

40, 

«3 

30.58 

40  " 

to     r)0, 

83 

I5.r,9 

.    40  ♦' 

to 

50, 

37 

17.96 

50  '' 

to     (10, 

41 

7.75 

'    50  " 

to 

00, 

21 

10.19 

ViO  '' 

to     70, 

20 

3.78 

1    OO  '* 

t<» 

70, 

5 

2.43 

70  '' 

to     HO, 

3 

0.57 

1    70  '* 

to 

80, 

1 

0.49 

1802. 

1803. 

Ap'. 

No. 

Per  cent. 

Al'o. 

No. 

Per  cent. 

')  years  and  under, 

15 

0.()0 

5  years  and 

1  under, 

1 

0.23 

T)     " 

to     10, 

23 

10.27 

5     '  * 

10, 

4 

0.91 

10  ** 

to     20, 

(>2 

27.()« 

10   " 

20, 

22 

5.01 

20  " 

to     30, 

fU 

27.23 

20  '' 

30, 

120 

27.33 

30  ♦* 

t4>     40, 

33 

14.73 

30  '' 

40, 

130 

30.98 

40  *' 

to     oO, 

22 

9.82    . 

40   " 

50, 

92 

20.96 

50  *' 

to     GO, 

8 

3.58 

50   " 

m, 

39 

8.88 

♦;o  ** 

70. 

23 

5.24 

70  '' 

80, 

2 

0.46 
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Murchison  found  the  mean  age  of  3456  cases  under  observation  at 
the  Ix)ndon  Fever  Hospital  from  1848  to  1857  to  be  29.33  years, 
"  which  is  about  three  years  above  the  mean  age  of  the  total  population." 
Of  18,138  cases  reported  by  the  same  author,  16.16  per  cent,  of  the 
caries  were  between  fifteen  and  nineteen  years  of  age;  12.6  per  cent, 
were  between  ten  and  fourteen  years  of  age ;  13.25  per  cent,  of  the  cases 
were  between  twenty  and  twenty-four:  these  are  the  three  largest 
percentages  of  this  table.  A  study  of  the  tables  taken  from  the 
Riverside  and  Reception  Hospitals  will  show  a  marked  diiference  in 
the  frequency  of  typhus  fever  at  different  ages.  These,  however, 
will  be  more  in  harmony  with  each  other  when  it  is  understood  that 
during  the  epidemics  of  1881-82  and  1892-93  in  the  city  of  New 
York  the  disease  very  early  in  the  epidemic  invaded  the  cheap  lodging 
ht>usc*<  of  this  city.  As  these  are  filled  entirely  by  males,  and  chiefly 
by  men  of  ages  ranging  between  twenty  and  sixty  years,  with  very  few 
boys,  it  will  bc»  appre<nated  that  the  crises  taken  from  these  places  must 
necessarily  Iw  drawn  from  persons  over  twenty  years  of  age ;  whereas 
in  the  statistics  given  from  the  London  Fever  Hospital  the  patients 
were  removed  from  the  cheaper  class  of  tenement  houses  and  residences, 
where  ever}'  member  of  the  family  was  subjected  to  the  same  infection. 
It  will  be  seen,  however,  that  under  ten  and  over  sixty-five  years  of  age 
the  disease  is  infrequent.  As  alrejidy  stat<Kl,  typhus  fever  is  usually 
mild  and  rarely  fatal  under  ten  years  of  age. 

^Mher  InflunicfJi. — Pursuits  which  involve  confinement  in  close  and 
liadly  ventilated  apartments,  or  those  which  entail  continued  mental  ex- 
citement or  nervous  depression,  are  predisposing  agents.  Fear  is  regarded 
by  the  laity  as  a  potent  predisposing  cause.  The  importance  of  this  is 
exaggerated,  and  it  probably  acts  as  a  predisposing  cause  only  when  it 
im{Kiirs  the  appetite  and  general  health  and  renders  the  person  extremely 
nervous.  I  have  met  with  one  well  marked  instance  where  fear  might 
he  reganled  a.^  playing  an  important  part  in  the  production  of  the  disease. 
It  is  as  follows  :  An  engineer  employed  on  one  of  the  islands  under  the 
jurisdiction  of  the  Commissioners  of  Charities  and  Correction  in  New 
York  City  lKH»ame  ver)'  much  frightened  when  it  was  announced  that 
typhus  fevcT  had  appeared  in  an  adjoining  building  with  which  he  oftici- 
ally  ha<l  no  ctmimunic^ticm.  The  man  kept  religiously  away  from  every 
one  who  was  in  c<miinunication  with  th(»  case,  and  practically  remainc^d 
in  his  own  apartment  when  not  at  work.  On  the  third  or  fourth  day  of 
the  outbreak  hv  completely  broke  down,  became  vi<)lently  agitated,  and 
n'maincnl  in  bed,  dcK^laring  that  he  knew  that  he  had  the  fev(T.  The 
lilM'ral  us<*  of  bromide,  with  the  assurance  that  he  would  not  have  the 
<li.si»as<%  put  him  on  his  feet  again.  His  work  was  resumed,  but  he  con- 
tinuc^l  to  worry,  though  physically  in  good  health.  During  the  follow- 
ing w(*<»k  he  was  taken  abruptly  ill  with  typhus  fever,  and  died.  While 
I  do  not  believe  that  f(»ar  can  be  regarded  as  an  important  predisposing 
(•aus^',  I  am  sure  that  it  militat<?s  against  recovery  if  it  is  well  marked, 
ami  tends  to  make  a  very  unfavorable  prognosis. 

It  luis  Ix'en  claimed  that  the  typhus  germ  is  lighter  than  the  air  :  this, 
however,  cannot  be  accepted  as  true,  and  should  not  be  taken  into  con- 
sideratifui  in  selecting  the  apartment  lor  confinement  of  patients  affected 
with  this  disease. 
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DiriH't  contact  is  not  Tit^t'cssjirv  to  pause  typhus  fever.  The  )2rerra  is 
tnuisniitttHl  hy  tuiiauatioivs  troni  the  b^xly,  air-passiige^,  and  possil)ly  hy 
dis4'hiir^t^s  fnmi  the  intes^tinal  tniet.  Air  mu\  foraites  net  as  media  id 
eimimnriieatinji:  the  eunta^iuni.  Walls  ami  eeiHn|i>^  of  apartmenti?  be- 
eurae  iufec'trd.  (See  W'fiffiathfi,  piiift*  2^^'k)  It  eaniiot  be  estimattJ 
how  \inijr  thr  eonta^riuni  reniiiiiis  a<*ti%'e  nn<ler  various  eoiiditions,  and 
therefore  the  taet  that  a  long  jw  iiod  of  time  has  idajised  since  I  he 
{Kviirrenee  of  a  ease  eatinot,  as  far  a^  the  ehjthitig,  hi'dding,  etc.  h 
(HUHTnird,  he  takeu  In  lieu  of  proper  and  ean^fid  disinfi*rtioiK  It  is 
p>ru'ridly  rejrarded  as  a  faet  that  ttie  pnison  T»iust  lie  hi^rldy  eoneen- 
tnitiHl  to  he  transnu'tted  l>y  foiuittv-^.  This  may  l>e  true  in  tlie  main,  bat 
tluTe  lias  been  siiffi<:ieut  eviihiiee  presented  from  time  to  time  to  j>rt)ve 
that  a  person  visiting  a  typhus  ease  may  he  the  medium  by  whieh  the 
disease  is  I'arried  to  other  individuals.  Sailors  have  been  known  to 
carry  the  disease  to  their  own  shiji  by  hnving  visited  infected  ve8.sels.  A 
case  nmler  my  ohservatitui  in  18S^3  well  ilhistmt<'s  this  point  :  A  man  liv- 
ing on street  luid  dit^l  of  wluit  afterwafil  pi*ove(l  tc»  be  typhus  fever. 

Il(*  hnd  1m  fore  death  hr(^n  n^nioved  to  the  linsjiitaL  His  apiutnient  in 
«m<'  of  the  poorer  teneitient  Ijouses  had  not  l>een  ilisinfeete<l  ;  his  wife, 
desiring  to  comply  with  tlie  ordinary  custom  in  these  caaei*,  altliough  the 
body  was  not  present,  invitetl  some  friends  to  visit  her  ;  among  them 
was  a  w^omau,  Mrs.  M- — — ,  living  on  the  litinh'vard,  who  brought  with 
her  a  friend  wln^  lived  out  of  town  ;  the  husband  of  Mrs.  M  — —  wa-- 
unable  lu  aeeom]nmy  them.  After  having  niadt^  a  pr*>trneted  call  at  the 
re^ideuee  of  tlie  deceased,  they  returniMl  honie.     Within  two  weeks  AFrs. 

M and  her  Imshand  were  removed  to  the  Reception   Hospital   with 

tyj>luis  fever.  Tlie  latter,  as  stated  alwve,  did  not  visit  the  infef.*tc^ 
a[»artiueut  ;  the  germ,  it  is  fair  to  siipjiose,  was  conveyed  ti»  the  hatband 
by  Mrs.  M —  ami  her  friend.     The  latter  did  not  enntract  tJK*  disease, 

Atfeinpts  have  been  iuad*»  to  (*stiniate  the  distam'c  to  which  the  germ 
may  lie  transmitted  ;  it  has  lieen  given  in  feet  :  this,  i»f  course,  cannot 
be  cntitlefl  to  luiy  very  serious  consitlcration,  as  such  estimates  eaniiot 
safely  ]iv  used  in  n  pnictieal  way,  since  the  danger  of  infiH/tion  is  not 
depeiidcnt  aloiic  <m  the  t^lose  proximity  of  the  patient.  The  mixture  of 
pleat V  of  fre^li  air,  whi(4i  neutralizes  the  poison  by  ililution,  is  an  *'h*- 
mcnt  which  is  far  nmre  imjiortant  to  consider.  Jt  is  fair  to  assume 
tliat  a  aii^v  of  typims  fever  in  a  large  ami  well  ventilalc<l  a))artnjeiit 
will  not,  as  a  ride,  propagate  the  disease  if  a  reasonable  anu^unt  of  cart* 
is  exercised.  It  is  a  well  known  fact  that  a  nurse  caring  for  a  case  of 
ty}>hns  lever  in  a  private  upartment  where  there  is  sntfieii'ut  ventilation 
runs  Imt  little  risk  of  enntnicting  the  disease,  compared  with  a  nurs<- 
who  is  <'3iring  fiu*  vur^v:^  of  this  kind  in  the  wanis  of  a  ii<»s]iitaL 

Murchistin  and  Levy  believed  tluit  typhus  is  not  iufeetiou>  during 
the  very  early  period  of  the  disea.se,  probably  not  until  the  end  of  the 
fir^t  week.  This  I*elief  appears  to  be  rather  genendly  accepted,  an<l  1 
can  achl  that  as  the  result  of  my  personal  ohservattrui  during  the  epi- 
demics wliieh  during  tlu^  hist  fifteen  years  have  occurred  in  New  Ynrk 
City  I  nm  inelined  to  emlorsc  this  statetnent,  Wliere  pjiticnts  were  re- 
moved during  the  Hist  three  or  tour  days  of  the  dihtase  an*!  tJie  apart- 
ment was  prii}>erly  tlisinfci-ted,  seeiaulary  cases  did  not,  as  a  rule,  ^weur. 
Where  sub^etpient  cai^es  did  occur  it  is  [M»«sible  and  probable  that  the 
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itiiVctioii  came  from  some  other  ^Minii^e.  Ctises  are  cited,  however,  wlirrL* 
it  Lri  q»it«'  olear  that  the  dismast*  mny  liavo  been  euittntetuil  dniiii^'-  tlie  first 
dai%>  «>f  the  dlse:i!*c%  and  it  vviudd  Ik*  mauiiestly  iinsaie  U\  rvjTAnl  tlii>  puiut 
aei  irt  any  way  i^ettled,  ah  it  would  iit»i»e?^Harily  teinl  to  relax  uiir  efforts 
in  the  pnimpt  removal  of  ea^es  from  tenement  lioiises  tr*  other  ajmrt- 
ment8  j>rej»are<l  fur  their  n^eeptioo.  It  w*puld  al^^o  interfere  with  disin- 
fec*tion,  tfie  vahie  of  wliieli  eaiitnit  he  overestimated.  l>r.  Motire  refers 
to  the  «*uiiiion  of  tlie  hue  l>r.  Perry  of  GIa.str*»w,  who  Ijelieved  that  the 
mo?it  inte4*tiou>5  period  of  typhus  fever  is  during  eonvaleseenee,  Al- 
thonj^i)  this  l>elief  i.s  i?harcd  hy  »ither.s,  I  regard  its  aeeeptaoee  as  dan- 
^•n>iis  and  oppos^l  to  the  proper  proteetion  of  the  puhlie. 

It  has  nnt  ns  yet  h*»en  siitisfaetorily  deterndned  whether  or  not  the 
fk-wl  ImmIv  is  t*aiMd»le  of  pr<ii»agating  ty[jhus  :  tliiis  fur,  tliere  seem  to  he 
im  well  aiUhenlientisl  eases  wliere  infeetiun  has  taken  |iljH'e  from  thig 
ftiHJnH*.  Murehison  believed  that  he  eontraeted  tlie  disease  in  the  ilis- 
**#**ting-ro4>m.  This,  however,  eunlil  not  he  snljstaiitiated,  a«  an  epi- 
di*mic;  of  typhilH  fever  existe<l  in  Edinhnrgh  at  tlie  time,  and  it  is  but 
fiiir  to  a«Hii0ie  that  lie  was  brcmght  more  or  h^ss  direetly  in  eontaet  with 
the  diseasi*,  and  tliat  h**  was  infeeted  in  this  manner ;  liesi*h>,  tlie  elotli- 
ing  whieli  envelrip>  the  dead  IkmIv  may  he  tlie  scairee  of  infection.  Ilow- 
e%"er,  w^  no  suffieient  reason  l»ii.s  l)*'en  [)reH:nte<l  why  tlii^  tshotdd  uot  oecur, 
It  woidil  be  unwise  to  regard  this  point  as  setth^l. 

The  cpiestif»n  of  idiosynerasy  is  somewhat  ctbsenre,  and  has  about  the 
e  rehititm  to  tliis  disease  jls  to  othei*s.  Tliere  are  stmn^  who  seem 
iitne  to  typhus  fev^r  and  iire  proof  against  infeetion,  whih'  others  are 
rrftdilv  sus<'eptilde  and  may  have  the  disease  tvviee  or  tljree  times,  Dr, 
MtirehLMui  was  an  example  of  tlje  latter  ehi.ss,  lu*  having  had  typlius 
f<Mrer  Iwiee.  What  tins  peenliar  suseoptibility  or  immnnity  eonsists  of 
hi  unknown,  and  I'ainnot  be  antieipatetl  by  an  examination  of  a  person. 

lK>es*  one  who  is  e^»nstaTitly  dealing  with  infeeti^ais  diseases  hi-eonie 
immuJie  is  a  ouestion  whieh  l^  of  ])eeuliar  interest,  but  wliich  is  st-lduui 
referred  to.  There  are  tiinse  who  believe  thai  this  is  aetual,  and  refer 
Ui  tlie  f^nmll  number  of  eases  c»eenrring  among  health  tlejtartirMnl  offieials 
and  ijtiHntntine  *»fhtH_*rs,  who  are  eonstantly  dealing  witli  fins  elass  of 
<lii?cajH%  It  WfMdd  at  lea.st  appear  to  i»e  more  than  a  eoineitlenee.  One 
lalUiek  of  typhus  fever,  as  a  rii\(%  confers  immnnity  agidnst  a  subsefjuent 
1  t»m%      H«*Wi*v<*r,  Ji  seeond  c»r  third  attack  sometimes  o<H"urs. 

pATlloUKiirAL  ANATf>MY. — Tlie  anatomical  i-hanges  found  after 
I  di^th  frtun  lypfms  fever  are  n(»t  speeifieally  characteristic,  \mt  are  .similar 
^  tA  tli«>H*  pre-si*nt  i»i  other  acute  infeetinus  diseases.  The  organs  |iresent 
Ict^ion^  that  often  iH'cur  in  various  conditions  attende*!  witli  fever,  and 
Uit*  inot^t  noticeable  featui*e  at  the  antojisy  table  is  the  |>resenee  of  the 
changes  unaeenmj>anied  by  well  marked  and  specific  alterations.  The 
findings  at  the  [Hist-mortem  examination,  if  taken  by  themselves,  aj>art 
from  a  clinical  history  or  a  probable  exposure  to  ty[*lius  fever,  are 
usually  not  ?^uffieient  to  establish  the  diagnosis. 

The  ^kin  freouently  retains  tniees  of  the  petechial  rnsh.     The  1>1oik1 
is  generally  darlv  and  fluid,  and  the  body  tends  to  early  (h^ciunpo^itiou. 
The  musolesj  are  (hirk  red  in  color,  and  may  he  the  seat  of  grannlar  or 
cy  clianges,  and  occasional ly  of  heniorrliages.     The  heart  i.-^  soft  and 
bby.     The  livt*r  is  large  and  soft.     The  spleen  is  almost  always  much 
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enlarged  and  i^i\.     The  kidneys  are  usually  swollen  and  congested, 

and  tlie  pan-nehymatou:<  degeneration  is  more  advanced  in  them  tnan  mH 
the  (»ther  vi.scera,  ^^ 

The  intestitit's  are  often  nt)rraalj  but  have  a  nw  rolnr.     The  Peyer's 
piitc*he8  not  infrequently  pre,seut   the  **  shaven  beard"  appearance,  bat^ 
ari^  never  ulcerated  o^  in  typhoid  fever,  ^M 

Apart  from  the  pareucliynuitous  de^enenitions  of  the  organs  already^ 
mentioned,  the  most   constant  cornplicitting    lesions  are   found    in   the 
rcspinitory   traet.      Acute   bronchitis,   nnd   pidniun:iry   liy]Mi>tatie  con- 
gestion,  and   O'drnia    are   euuiinon.     Laryngitis   ami   lobular   i>r    lobar 
pneiuuouia  and  gsmgrene  of  the  liuigs  are  sianetinies  met  with* 

Inflanimatit>ns  tif  tlie  serous  nu^tnbrancs  are  very  unnsuab 

iNfTUATioN.— Thit=t  |x'rioil  generally  ntngt*s  from  eight  to  tw^elve 
days,  usually  the  latter.  There  is  some  diversity  of  opinion  among 
writers  rcgartling  this  stage,  llriteliison  refers  to  a  ease  where  the  incu- 
l>ation  was  thtrly-one  days,  Huss  at  Stt>ckhohn  sp^^aks  of  this  stage  a§ 
one,  two^  (jr  three  days,  sometimes  ten.  or  in  stuue  cases  oidy  a  few  hours, 
Lebut  in  his  article  on  typhus  in  Von  Zif'mAi<(eii\'i  ICjtnfvhpfdia  places  it 
at  five  to  seven  days.  Where  a  clear  history  c<iuld  be  obtained  in  the 
eases  of  typhus  fever  oe<'urring  in  the  city  f>f  New  York  during  1881- 
82  and  I8tri-l*;i  the  period  of  ineuhation  was  found  to  be  about  twelve 
days.  This,  I  believe,  will  prove  to  be  alvont  tiie  duration  in  most  eases 
if  the  histories  are  carefully  investigated.  1  vmi  aceount  for  the  stati'- 
nients  that  the  usual  period  <d'  ineubation  is  from  three  to  seven  day** 
only  on  the  assumption  that  tlie  histtjries  of  the  intlividnal  cases  were 
not  rarclhlly  and  fully  olitained.  While  there  are  very  few  instances  in 
whirh  the  period  nf  in<'ubatir»n  ox^tihIs  twelve  days,  there  are  some 
wIk'H^  the  time  is  nuK-h  shttrter.  Well  authentii-atrd  ea>es  are  even 
cited  in  which  the  period  of  in^'ubation  was  hardly  ap[ireeiated,  the 
**tage  of  inviLsion  occurring  almost  immediately  after  the  exposure. 
This  ma}'  be  attributed  to  a  peculiar  susceptibility  of  the  intlividnal  iir 
to  ct*neeutrjtion  of  tlie  poison  to  sueh  an  extent  that  its  effect  U]>ou  the 
system  was  almost  inun(*diatc.  After  examining  a  numlRT  of  eases  of 
ty|ihu>  i\\vr  1  have  fr^-quently  cxpi-rieiieed  a  headache  which  has  lastt?tl 
tor  a  portion  of  the  day.  This  experience  lias  been  shan-d  by  my  col- 
leagut*s. 

Symptoms. — Inrashn, — One  of  the  marked  characteriiitic  signs  of 
typhus  fever  is  the  aln-nptness  of  its  invasion.  This  can  l>e  relied  U|xui 
as  unt"  of  tlu^  most  valuable  aids  in  making  an  early  tliagnosis,  and  is  in 
marki'd  (Mrntra.-^t  with  the  slow  invasion  of  typhoitl  fever. 

The  period  of  invasi<in  usually  lasts  from  one  to  tlin:^  days,  during 
whi(4i  the  patient  snlfers  from  a  slight  chill  or  chilly  sensations  (a 
deeidfMl  or  well  marked  chill  is  nnusnal)  :  this  gymptom  is  acccmi- 
panicd  liv  genend  nudaise,  which  soon  annamts  to  great  nnd  indescrib- 
able jirostratiori,  aceomjvanied  by  lieadarhe,  vertigo,  loss  of  a}>pctite^  atid 
wa-eness  alKHit  the  bo<ly  ;  pains  in  biiek  and  lind»s,  particularly  tlie  thiglis 
and  calves  of  the  legs.  The  tiaigue  has  a  white  coating  at  first,  and  is 
usually  large  and  jjate.  The  coating  snljscquently  becomes  darker  in 
<Milnr.  The  uniform  and  well  marked  congestion  of  the  c^onjunctivse  j 
peculiar  to  this  ^lisease  may  lie  very  earlv  recognizt'd,  and  is  a  strong 
diagnostic  point  in  favor  of  typhus.     The  dusky  ajjjrearance  of  the  face_ 
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is  V'tTY  noticeablo.    Cons^iderable  troint>r  in  the  hands  h  Ui^ually  piTsent, 

Tliv  urine  i^  hijrli  colored,  t^eanty,  and  nviiy  have  a  spe<'ilie  t^nivity  as 

high  a.^  1030.     There  are  no  special  abdominal  synipti>nis  ;  tlie  bimrls 

are  u?*iially  eoustipat<'d.     Tiiere  is  sometimes  nausea,  Iiut  seldinii  voin- 

itiiig.    The  mental  eonditicm  becomes  nipidly  blunted  and  eonfnsed,  and 

thi*  {mtient  is  listless  and  suflers  from  insomnia.     The  piX)stnxtion  be- 

ecmies  more  niarkt*d  as  the  disease  passes  into  the  eniptive  stao:e.     Dnr- 

iiijr  the  staj^*  of  inviLsiu!i  the  pulse  is  inereaseil  in  fVe^jneney  and  is  e<»m- 

prtvHsible,  and   the  Tempmtare   usually   reachen   lU^""   or    W-V-    F.,   or 

i^omc'times   even  hi^rher; 

Ef'HjAini}, — Usnally  on  the  fourth  day,  rarely  after  the  sixth,  the 
oruption  peculiar  to  ty|)hus  fever  ap|x?ars.  At  first  it  d<:»es  not  show  its 
time  characteristies,  1>nl  develops  as  a  ra,<h  which  frequently  resemble,^ 
that  of  raf*-asles  and  is  ot'ten  mistaken  for  it.  The  spits  are  irnyular  in 
fiirin  and  slightly  raised,  varvin;^  in  size  from  that  of  a  larp'  |»ea  to  tlie 
.{KM lit  of  a  jRMieiL  Tlie  spots  mav  be  isolated  or  grouped  in  patclies 
£<ifiiihir  to  those  of  measles  ;  they  do  nt»t  at  this  time  present  tiie  dusky 
stp|>4*stninee  which  is  siilisequently  shown,  but  have  a  dark  pink  eoh>r 
^riil  disiipiH/ar  on  pressure.  The  eniptron  apj^ears  at  tii-st  tm  the  eliest, 
o^lHltmien,  and  then  <ai  the  arms  and  tlii;rli^*  The  njj|>cr  anil  luileritir 
^xirt  of  the  shoulder  antl  the  anterior  iis|HH?t  of  the  forearm  have  alxNays 
ttniR^rcHl  to  me  to  offer  tlie  best  aspect  for  stutly*  At  theM'  -ilr^  the 
<^kiit  is  cleaner  and  whiter^  atid  the  eruption  is  usually  wt  II  marked. 
^trtie  writers  hiy  jt^reat  stress  on  the  a]>|K'aranee  of  the  erupt i*)n  on  the 
back  of  the  hand  :  I  do  not  regani  tliis  site  as  m  favorable  for  stu<ly, 
\B  this  jHirt  of  the  hand,  jjarticnhirly  in  the  subjects  who  are  affeett*<l 
^  mritli  tyjdius^  is  usually  hardened  and  discolored  hy  work  and  tvvposure 
to  flic  wt^illn»r,  aiul  tlie  eniptiou  is  not  always  ensily  distinpiislied. 

The  eruption  is  not  often  apparent  on  the  tace  and  neek.  I>r, 
^Iipore  Inlieves  this  to  be  due  to  t\vi»  ivasonst :  first,  l>ecause  these  jwirts 
^n»  very  vju^eular  and  the  hy|>era^mia  due  to  tlie  XaXi^r  coneenls  the  spt^ts  ; 
S4HX>II<1«  lK*eaiLse  the  nish  ilevelo[»s  Ics.h  thorou^ddy  in  jwirls  exposed  to  tlie 
rmir.  This  explanati(»n  apfiears  to  [>e  reasonahly  consistent  with  the  facts 
m  far  as  it  is  ascrilted  to  hypenemia*  which  in  thi*^  disease  is  u>ually  in- 
tisnae*  The  sec«>ud  rciis<)n  can  hardly  be  a<'crptcd,  as  iu  other  ernptive 
duseases,  such  as  measlcj^  and  smallpox,  the  eru|>lion  on  the  face  is  more 
inletis*'  than  elsewliere.  In  addition  to  tlu*  early  measly  msh  referre<l 
to,  there  i%  often  a  motthnl  condition  of  tlu'  skin  which  is  due  U\  a  sub- 
r-fili«'»ilar  eruption.  This  lias  the  appearaiK'c  id"  bein^  deep  scat(*d,  and, 
'  t^di  it  can  b*'  rt*eojTnize<h  it  is  pah-r  and  not  as  distinct  as  the 
I  i\  The  **  mull>erry  rash  *'  of  Sir  William  Jenner  re[iresi'nts  the 
t;ciiubiiiation  i>f  the  two  eruptimis  just  describe*!.  The  nujtllin^  is  per- 
\%n\^^  bc*st  !H*en  when  statidiu^  three  or  four  feet  away  IWan  the  patient. 
If  fNip^ible  a  sus|K»etcMl  case  of  typhus  sliouUl  always  be  examined  in 
llie  (tiyliffht. 

Thi*  niiMj^ly  or  niorbilUform  eruption  gradually  elian^es  its  charac- 
ter :  the  sUjsfht  elevation  disappeais,  und  tfa*  dusky  pink  color  licc<»nie^ 
tntirh  darker,  and  df»cs  ikjI  disa[»pcar  on  pri'ssiuv.  This  change  is  con- 
KtuJit,  and  i^  a  very  important  ]Munt  iu  the  diagnosis.  It  is  due  to 
CRpilUn'  heniorrlaHn^  ft^llowcd  i»y  tin*  fV»nnation  f»f  pigment,  wliieli 
lakcsi  tlie  place  of  the  very  early  hyi)eiieuda :  this  change  is  fully 
Vol.  1^16 
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apparent  on  the  fiftli  or  sixth  dny,  mid  may  be  oansidered  the 
typi*jiil  and  {RTnunu-iit  eruption  of  typhus  fever.  Another  element 
is  to  be  i\iklvil  to  tliis  eniptiori  before  its  des^eriptioD  i.s  complete:  I 
refer  to  tlie  app<'aninee  of  true  peteehije,  whieh  may  hf'  founa  on  the 
eighth  f*r  tenth  tiny  in  the  centre  of  the  dn>:ky  s|x)ts,  constituting  the 
permanent  eruption  ah\»ady  refernil  to  ;  they  are  of  a  bluish  tint  and 
their  borders  are  nut  abrupt,  but  griule  into  the  dusky  color  of  tlie 
typhus  rash  ;  they  may  involve  but  a  minute  portion  of  the  typhus  !?pot 
or  they  may  aliuost  entirely  obscure  it.  Tliese  petechial  jxiiuts  repre- 
iscut  subentaiieons  ecehymoses.  The  peteehiie  alone  frequently  m^eur  in 
other  <li sea si's  ;  they  enustitute  an  extremely  imijortant  diagnostic  si|jn 
only  when  they  occur  in  cundiiuation  with  tht^  dusky  nish  just  describt*d. 
Credit  is  niven  by  JIiu^*histMi  to  8tab*'rolij  Stewart,  and  Jenner  for  die 
description  of  the  conversion  of  the  jwrmaneut  typhus  eruption  into 
pcteehiie.  The  petechia  of  typhus  are,  as  a  rule,  confined  to  adult 
|>atients.  About  the  time  that  the  rash  is  fully  formcil  the  sid)cutancou8 
rruptinn  or  nuHlbn^'  eomruonly  disappears.  As  mi|rlit  be  exiR*ett*d  fr*nn 
the  itt^seription  just  pvcn  of  the  perniiincut  crnption,  it  cnn  l»c  nxHi^- 
nizcd  niter  deatli,  provided  dissolution  dc>es  not  occur  late  in  the  course 
of  tlie  disease  ihnn  some  sequehe.  The  eruption  generally  di^appean* 
when  abf^ut  eight  or  ten  days   ohL 

The  rash  wr»uld  prolxibly  nut  be  present  il'  death  fictnirred  on  the 
first  or  second  ihy  of  tht*  eruption,  while  it  is  ihie  to  simple  hypcT'a^iuia. 
I  know  of  no  statist i(*s  regarding  this  point,  as  a  fatal  result  rarely 
occurs  at  this  stage. 

As  jdrcjidy  stated,  the  typhus  erui>fif>n  never  appeai*s  in  successive 
(imps,  as  in  typhoid  fever;  a  day  or  two  may  elapse  before  the  entire 
cnqttiou  ]H"eseuts  itself,  hut  when  fully  out  it  n  luains  until  it  all  grad- 
ually disafijH^ars.     This  is  in  niarkerl  e^»uf^ast  witli  typhoid  fever. 

in  some  eases  where  the  nicasly  or  early  eruption  has  been  quite 
prominent  a  slight  desqunmation  may  suljsequcJitly  take  place.  This, 
liowever^  is  nc»t  very  eommcni. 

The  erujitiiui  is  almost  always  ]jresent  in  typhus  fever,  and  without 
it  a  diiignosis  of  this  disease  can  rarely  be  uiiule.  It  certainly  eannot 
be  nuide  in  isolated  cases,  I  have  seen  l)Ut  one  <'ase  where  the  diagnosis* 
of  typluis  fever  without  an  eru|)tion  was  in  a  measure  justified.  During 
the  hisl  epidemic  in  New  York  City  (lHJ>2~lKi)  a  suspicions  case  was  re- 
portctl  at  Mt.  Sinai  liosj>itab  The  patient,  a  nam,  had  been  removinl 
fr*»m  a  vieinity  when*  tyj>lnis  fever  w*as  prevalent ;  his  temperature  and 
general  symptoms  were  ehanicteristie,  but  there  was  an  entire  abjicuce 
of  an  erujitinn  or  mottling,  tlie  skin  (uvsenting  a  partieularly  tdear  and 
white  ap)H'aranee,  Tlie  tt^mpeniture  drt>pp»'d  about  the  end  of  the 
second  week,  eonvaleseenec  ensoetl,  and  the  patient  was  dischargmL  I 
.saw  the  ea*e  in  eonsultation  with  Di>!,  Janeway  and  Jaeobi.  The 
general  symptoms,  particularly  those  reicrahle  to  the  ner>^ous  system, 
were  eharaeteristie  of  typhus,  and,  as  there  was  nothing  to  account 
for  them,  tin-  case  wm  regarded  as  pri>bable  typhus  without  an  erni>- 
tion.  I  regard  tins  as  justitiahlc  when  well  marked  cases  of  typlum 
fever  exist  in  the  sauie  place  or  vicinity.  Mureliisou's  statistics  iA'  a*!- 
mj88i(ms  into  the  Loudtm  Fever  Hi^spital,  which  cover  a  jieriml  of 
twenty-tlii\*e  year^,  fIiow  that  out  i>f  1«,2(>H  eases  of  typhus  fever  the 
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eruption  was  present  in  17,023,  or  93.2  per  cent.  He  admits  that  in 
some  cases  the  eruption  may  have  been  overlooked,  and  states  that  in 
1864  unusual  care  was  taken  at  the  London  Fever  Hospital  to  ascertain 
if  the  eruption  was  present :  during  this  time  it  was  found  in  97.77  per 
cent,  of  the  cases.  The  class  of  people  usually  affected  with  typhus  are 
those  who  pay  absolutely  no  attention  to  personal  hygiene  or  cleanliness, 
and  a  slight  eruption  is  easily  overlooked,  particularly  as  the  examina- 
tion of  the  cases  is  often  superficial,  the  task  being  lus  a  rule  an  unsavory 
one.     The  eruption  is  more  often  absent  in  children  than  in  adults. 

The  eruption  does  not  always  follow  the  course  above  described  ;  it 
may  not  pass  l)eyond  the  first  or  second  stage.  In  children  it  usually  does 
not  become  petechial,  and  the  disease  is  frequently  mistaken  for  measles. 
In  mild  cases  the  eruption  may  begin  to  fade  on  the  third  or  fourth  day. 

In  some  few  cases  the  true  typhus  eruption  may  be  preceded  by  a 
preliminarj'  eruption  or  roseola,  \vliich  may  cover  considerable  portions 
of  the  body  and  may  be  confounded  with  scarlatina.  This  roseola  is 
transient  and  gradually  fades  as  the  regular  eruption  appears.  It  is 
well  to  bear  this  in  mind,  as  a  diagnosis  of  scarlet  fever  might  cause 
c^msiderable  embarrassment  and  dangerous  infection.  Dr.  Wilks  refers 
t4>  a  <^sc»  where  a  preliminary  eruption  covered  the  whole  body,  and  was 
undoubtedly  promptly  diagnosticated  as  scarlet  fever.  The  appearance 
of  the  eruption  is  not  followecl  by  a  fall  in  the  temperature,  as  in  the 
case  of  small}>ox. 

Temperature. — There  appears  to  be  a  uniformity  of  opinion  re- 
garding the  character  of  the  temperature  in  typhus  fever.  The  disease 
is  ushered  in  with  a  comparatively  sudden  rise,  which  reaches  the  maxi- 
mum <luring  the  first  week  or  possibly  later.  It  may  reach  103^  F.  on 
the  evening  of  the  first  day,  rarely  rising  higher.  Mun^hison  had  the 
record  of  a  case  which  reached  104.9°  F.  on  the  first  day,  as  cited  by 
(iri(»sing<T.  The  maximum  when  reached  is  generally  no  higher  than 
lO-")^  F.  and  a  fraction.  In  cliildren  it  may  reach  or  exceed  the  maxi- 
nunn  just  given  without  indii^ating  a  grave  prognosis.  A  remission 
usually  ociiurs  during  the  early  part  of  the  second  week,  and  in  uncom- 
|>li<iitiHl  Cities  a  gradual  decline  takes  place  until  about  the  foui-teentli 
day,  when  there  is  usually  a  sudden  descent  of  from  three  to  five  degrees, 
tM  i»r  1m»1ow  normal,  commonly  the  latter.  This  rapid  decline  may  b(» 
imm<Mliately  preceded  by  an  exacerbation.  The  sudden  decline  which 
iM'^-urs  on  or  alM)Ut  the  fourteenth  day  may  be  looked  npon  as  peculiar 
to  typhus  fever:  it  represents  the  crisis,  and  is  an  exceedingly  important 
diagnostic  |>oint.  An  absence  of  the  remission  during  the  early  part 
of  the  sc»cond  week  renders  the  prognosis  unfavorable.  An  increase  in 
the  tcmjMTature  during  the  second  week  usually  iixlicates  the  presenc'c 
of  some  complication  which  is  generally  referable  to  the  lungs.  A  low 
tcmjK^rature  should  not  aiford  oiu^  a  sense  of  security,  as  in  many  fatal 
ciiM^s  the  temperature  does  not  exceed  103°  F.  This  condition  is  found 
where  there  is  a  grrat  d(»pression  of  the  vital  powers. 

The  ]KH'uliar  manifestation  of  the  teniperatiu'c  of  typhus  fever  which 
is  in  marked  contrast  with  that  of  typhoid  fever  is  the  slight  variation 
in  the  daily  range.  This  may  be  looked  upon  as  the  rule,  and  is  ex- 
cetHlingly  im|K>rtant  in  the  differential  diagnosis.  A  slight  increase  in 
temp4»rature  usiudly  occurs  in  the  evening,  although  in  some  cases  it 
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Cane  IL  (recovery). — J.  D ,  male,  aged  eleven  years,  inmate  in 

an  institution  in  New  York  City  where  an  outbreak  of  typhus  occurred 
in  November,  1881.  The  patient  was  at  once  removed  to  the  Riverside 
Hospital. 

Oise  III.  (recovery). — G.  S  ,  male  aged  twenty-six  years,  River- 
gide  Hospital,  February,  1893.   The  temperature  chart  in  this  case  indi- 
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Case  III.— Temperature  chart. 


cates  the  range  from  the  fourth  day  of  the  disease.  A  record  of  the 
preceding  days  was  unfortunately  not  kept,  the  patient  not  being  under 
obsen-ation. ' 

It  will  be  seen  by  the  above  charts  that   the  crisis  in  these  cases 
occurred  about  the  fourteenth  day. 


Fio.  29. 


Case  IV.— TemiM^rature  chart. 
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Oij^e  /r.  («l€ath). — *1,  C ,  mate,  iigtnl  forty -ei^lit  yeiirs,  Riverside 

Hntjpital,  AjirtU  1KJ>:1.  This  piitietit  was  uii  nnlcrly  at  the  Reception 
IIns[»ital  uiul  was  aildirtetl  to  the  use  of  liquor.  His  death  occurred 
about  tlie   fourteenth  day  of  the  disease. 

Puim\ — The  |)iilse  <d'  typhus  htis  eertaiu  peculiarities  wliieh  are  gen- 
erally present  iu  sev^ere  and  well  marked  adult  eiises.  In  the  bep-in- 
niu«^^  <if  the  disease  it  mujies  fix>m  ti)0  tc*  120  or  VM),  Tlie  latter  i, 
usually  reaehed  ou  the  seroud  or  thir^l  *lay,  Of  90  eases  eited  t»y 
Xlurc^hisou,  iu  oidy  1*1  did  tlie  |)ulse  go  above  120.  Of  13  eases  re- 
ported by  this  autlior  as  oeeurriag  in  the  service  of  Dr.  Hendernin 
wht^re  the  pulse  exeeedcHl  134,  5  die<l.  In  a  group  (>f  26  ciLses  at  the 
Riversich'  Hospital  during  1S92-93  lietweeti  the  ages  of  twenty-one 
aud  sixty-tiv(*  (nieau  age  thirty-seven),  there  were  10  deaths,  in  8  of 
whieh  the  pulse  went  above  120  ;  of  the  \i\  wliieh  reeovered,  the  pulse 
was  above  120  iu  \)  eiises.  These  patients  were  imuates  <d"  lodging 
houses,  and  anujng  them  the  mortality  was  high.  Dr,  Murehison  un- 
doubtedly refers  to  adult  eases  in  speaking  of  pulse  fre<pieney,  ils  it  is 
eouimon  to  find  tlie  pedse  aliove  this  point  (134)  iu  ehildren.  In 
Novemlier,  IHHI,  an  outlu'eak  of  typhus  fever  oeeurriHl  arjiong  the  ehil- 
dren who  were  iumat<'s  of  an  institution  in  New  Y<a'k  City  ;  thei'e  were 
1!)  eliildreu  atleeted,  all  under  twelve  years  of  age.  The  reeords  of 
these  eases  show  that  in  10  the  pulse  was  above  130,  in  <3  it  wa^  above 
140,  and  in  3  it  was  above  150  ;  all  f»f  these  ctises  reeovered.  In  the 
ehiss  of  severe  cases  the  pulse  lH»eomes  progressively  weaker  and  the 
eardiae  imjiulse  is  finally  lost.  Sulisecpiently  the  first  sound  of  the  heiirt 
bet»oines  weaker  and  may  dis'ipprar.  The  seeoud  sound  may  also  be 
atl'eeted  in  a  similar  munuer.  It  is  vi^ry  tuiusual  for  the  pulse  to  remain 
firm  and  strong  thnaighout  the  first  week  of  tlic  diseiise.  Iu  00  young 
and  robust  patients  Murelusou  found  but  4  cases  where  the  heart 
remaiucMl  in  this  eonditiou.  I  hiring  the  seeond  week  the  ]>ulse  is  usUfilly 
diiTotie,  irn-guliir,  or  iutermitteut.  Diu'ing  the  early  part  of  the  disease 
the  pulst*  rate  may  1m*  very  h>w%  with  a  sidjsequent  rise.  In  a  ca«e 
reported  by  Barallier  (Murehison)  of  a  man  fifty  years  of  agi^  tlie  pulse 
remained  at  28  for  three  days,  A  very  low  pulse  generally  di'uotes 
e  X  t r erne  jm  )s t  rs^  t  io  u . 

A  gti'tlioseope  slioultl  b(^  use*!  in  ascertaining  the  eomlition  of  the 
heart  aud  eireulation.  The  ntdial  pulse  eanuot  be  depc  nded  U|Hai  to 
indieate  the  nuud>er  of  eartliae  enutraetion.H^  as  tlje  heart  may  beat  twice 
to  one  wave  of  the  mdial  pulse.  This  ilitlerenee  is  not  only  due  to 
feebleness  of  the  eireulatiiai,  but  to  a  want  of  niuseular  time.  In  favor- 
able causes  the  heart  bee»*mes  somewhat  stronger  al>ont  the  tenth  or 
eleventh  day.  The  silenee  of  the  heart,  as  the  name  implies,  nieann 
th:it  the  jnilsations  eannot  be  deteeted,  and  almost  invarialdy  indic^ate** 
a])proa(*hiug  dc^ith.  Inuring  this  period  c>f  weakness  aud  rapidity  of  the 
henrt  the  daily  variation  in  the  number  of  pulsiitifuis  is  smtill,  a  slight 
increase  usually  occurring  at  uight.  After  the  first  day  of  the  disease 
there  is  very  little  relaticmship  betweeu  the  temperature  and  pulse ;  that 
is,  tlje  ten)i>emture  may  be  high  when  the  pulse  is  slow,  aial  vire  rrr^h 
During  the  early  part  ttf  eonvaleseenee  the  pulse  may  be  slower  than 
normal. 

Rmpirotory  Sydem. — The  increase  in  the  respiratory  action  is  de- 
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pendent  in  a  great  measure  on  pulmonary  complications ;  more  or  less 
hypostatic  congestion  is  present  in  nearly  all  cases.  During  the  first 
week  the  respirations  do  not,  as  a  rule,  exceed  25 ;  however,  with  a  high 
pulse  and  temperature  they  may  become  more  rapid.  On  admission  to 
the  hospital  of  the  group  of  26  cases  above  referred  to,  the  number  of 
respirations  exceeded  25  in  all  but  2  cases. 

The  following  table  indicates  the  highest  and  lowest  respiratory  range 
in  the  10  fatal  cases  belonging  to  this  group  : 

21 32 48 28 

54 32 56 30 

25 44 44 20 

42 36 38 22 

33 28 34 28 

a5 30 48 20 

35 32 44 26 

38      30 54 28 

39 26 30 24 

55 28 32 18 

In  the  fatal  class  the  mean  number  of  respirations  was  43 ;  in  the 
raises  which  recovered  the  mean  number  wjis  36.  The  })ulmonary  con- 
gestion usually  present  may  end  in  oedema  of  the  lungs,  which  is  denoted 
by  hurried  and  embarrassed  respiration  ;  coarse  rAles  at  first,  then  fine 
crackling  rales,  and  frothy  expectoration  tinged  with  blood.  This  con- 
dition u^iually  ends  fatiilly.  In  cases  of  great  prostration  the  respira- 
tions may  be  subnormal  in  frequency  and  not  exceed  8  or  10.  In  this 
class  of  cases  the  temperature  is  usually  low.  In  severe  cases  the  respi- 
ration may  be  sighing  or  irregular.  Where  great  cerebral  irritability 
exists  the  respirations  are  jerky  and  spasmodic.  This  is  regarded  by 
Murchison  as  an  unfavorable  sign.  The  nervous  or  cerebral  breathing 
of  8ir  Dominic  Corrigan,  which  is  of  a  blowing  or  hissing  character,  and 
C'heyne-Stokcs  respiration,  are  sometimes  present. 

EjnMnxii<  does  not  usually  occur.  In  7(X)()  uncomplicated  cases 
Murchison  found  it  but  12  times.  The  records  of  the  Riverside  Hos- 
pital also  show  that  epistaxis  is  uncommon. 

Difjetdhe  Trad, — During  the  first  week  the  tongue  becomes  very 
i\ry  and  rough.  This  constitutes  a  strong  diagnostic  point  in  favor  of 
typhus  fever,  and  is  present  in  three  fourths  of  the  cases.  The  whitish 
fur  that  is  first  noticeable  changes  to  a  dark  brown  c^olor,  and  is  gener- 
ally confine<l  to  the  centre  of  the  tongue,  while  the  edges  and  j)oint  are 
pale.  This  condition  continues  until  convalescence  approaches,  when 
the  coating  gradually  disappears  and  the  tongue  becomes  moist.  There 
is  a  loss  of  ap})etite,  and  sometimes  nausea,  but  vomiting  is  uncommon. 
The  iliac  meteorism  and  gurgling  wliicli  are  so  often  present  in  typhoid 
fever  are  wanting  in  typhus.  Pain  or  tenderness  may  be  found  in  the 
hepsitic  region,  or  sometimes  in  other  parts  of  tlie  abdomen,  but  it  has 
no  |Kirticuhir  significance.  Constipation  is  usually  present.  Diarrhoea 
S4^mietimes  appcjirs  at  about  the  time  of  th(»  crisis. 

Urine. — In  the  early  part  of  the  disease  the  urine  is  high  colored, 
and  may  continue  so  until  convalescence  is  established.  It  then  be- 
conu^s  lighter  in  color.     At  first  the  specific  gnivity  may  reach  1030 ; 
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this  afterward  becomes  (liiiiiiiishetl,  and  i^  apt  to  bo  subnormal  after 
tlie  erir^is,  TIh^  imiiiiirit  itf  urine  at  tirst  \^  iit>tably  dijiiiiiished,  even 
wlien  a  lar;^^i'  aoioiuit  «»f  fluid  is  tiikeiu  At  tliL^  time  it  ii>iuilly  iuih  va\ 
acid  nattir*!!.  Diirnijr  i<ntvaleseenee  tlie  aiiKuiiit  h  ji^eiiendly  injual  to 
or  aliove  thu  nornud.  Snpjiressioii  sonietiiiie?^  oeeiirs  as  the  result  of  an 
at'Ute  nephritis.  The  eld^iride^  in  tlie  urine  are  markt*dly  diminished, 
and  may  tli.sajv|K'ar  as  in  pnnmumia,  Inv*'i?tigiitions  by  Parke,  XLur- 
eliisuiij  Bnrh:»nn:ui,  and  ntliers  shciw  tliat  tlie  urea  i?^  at  first  inrreastx!. 
In  w  (*ase  ritrd  liy  liurfuuiiian  ihe  (|uantity  of  urea  pas,sed  fni  tbe  fifth 
day  was  K,jl  irrMius  ;  that  passi-fl  on  tlu"  twelfth  day  was  Kill  grains. 
As  a  rule,  however,  tlie  (juantity  tliminishe^  during  tlie  seeoiul  wtH»k, 
aud  may  fall  lielow  the  normal  register.  An  iuerea.se  b  aIi*o  sh<nvn  in 
tilt'  amount  of  urie  arid.  Albumin  is  probably  finind  in  one  half  nr 
moru  nf  tlie  t*a,M"s.  Thi>  does  not  usually  indiiifcte  previouh  tn^uiic* 
disease  of  the  kidneys,  but  genmdly  is  <hie  t*»  simple  liypt'iU'inia  or  souk' 
aeute  atl'irtinn  <>f  tfiese  firgans  indue*'<l  by  typhus  tevrr.  Tlir  prt'senre 
of  albumin  is  frt'^pieutly  aeetmipanied  by  murus,  e]>ithilinni,  and  ea^^t* 
of  tlie  uriniferous  tubes.  Organie  diseasi"  of  the  kidneys  renders  the 
jjrognosis  very  untavorable,  inasmneli  as  it  fiivors  the  t»eenrrc*nc?e  of 
unemia  and  nrieniie  eonvulsions. 

Xvrvoua  Stj^iem. — ^Pain  in  the  baek  nnd  limbs  and  fnnital  headaehe, 
partieuhirly  uvrM*  ihr  trniples,  arc  f'onstuut  symptoms  and  an*  well 
marked  during  the  first  wt'ek.  Tlie  hradaelie  wns  ju'esent  in  almost 
every  ca.se  received  at  the  Kivei-sidi*  lio^-^pital  during  18K1-K2  and 
1892-TO,  In  251  wises  observed  by  Murrhisr»u  and  Hmdersiui  boad- 
ache  was  present  in  2*5fi.  The  [)ain  in  the  ditferent  |iartH  n^firriHl  ui 
varies  in  intensity,  and  ususdly  sub^^ides  abnut  the  sevt-nth  my  ifghtli  day. 
At  this  j)eri*)d  drafnrs>,  wliirh  iHTurs  in  a  large  pereentagr  <»f  th*»  <*asi*s, 
is  uotiee<L  This,  as  a  ruh\  di^ajipears  during  eouvaleseeuce  or  stxiii 
afterwanl,  although   in  a  f*'w  eases  it  n'mains  |KTnianent. 

Typhus  tl'ver  is  assoeiated  %vith  early  and  gixiit  impairment  of  the 
mental  faeulties.  Wrll  miirkcd  ilclirium  grnrrally  cKvurs  during  tlie 
hittt^r  [lart  »*f  the  first  Wi'ek,  altbnugh  fn»m  the  fir^t  there  is  obstinati* 
wakidulness  !isso(*iated  with  griu^ral  dulness,  thr  [nitieiit  being  unalde  to 
(»ou verse  intelligeully.  The  d(  lirtuin  otvurs  al  tirst  *hiring  the  night, 
but  later  there  is  no  interval  i\f  lueidity.  The  delirium  niiige.s  from  a 
low  muttering  f(»rm,  whi<'h  is  wj  eommonly  found  in  oldt'r  sidjjei'ls,  to 
llnit  nf  ac'Utr  mania,  wheru  the  patient  *'an  «»u!y  l»e  t-Mutrolled  by  tbre«». 
In  aleiJiolie  ran^s  it  very  freipicntly  assumes  tli«*  eliaraeter  of  delirium 
trt^inens.  Tlirs  I  have  repciitnlly  mttitvd  in  [patients  removed  from 
bulging  himses,  these  pe<>ph\  a.^^  a  rnh*,  being  aIc*oholir  subjtvt^.  A 
suiridal  ti-ndeney  is  not  intrefpn^nt.  Tlu*  prognosis  is  tti  a  great  measure 
g<jverned  by  the  degree  of  delirium  ;  when  the  latter  is  pndbund  the 
prognosis  is  eorrespondiugly  unfavondde. 

The  ivupils  are  usually  eonirat^ted,  sivnietimes  t*^  an  intense  degree^ 
producing  wliat  is  kn(*wn  as  the  ])inliolf  pujnl.  The  latter  roiiditioi 
constitutes  a  v(*ry  unfavorable  sign. 

Complications  and  8KQrEi..i«L — Although  numerous  eomplteatioc 
and  sequehe  may  oceur  in  typhus  fever,  it  is  neeessary  to  refer  to  but  ; 
few  of  tlieni,  OJ'  thesr  bruuchitjs  staiuLs  at  the  head.  This  is  so  eoc 
stant  and  prominent  that  it  may  be  reganled  rather  as  a  symptom  tliao" 
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iplii-ation.  It  may  generally  be  pxpectecl  to  occur.  Among  tlmt^e 
jjlicatioUB  which  are  infre<|ue»t  may  be  mentioned  Inbar  pneumonia, 
brvngitis,  general  convnlsions,  pyfcmia,  phle^^nuL^ia  dolens,  thromliosLs, 
rinlM>Ii«m,  menint^itiH,  and  intestinal  hemoniiage.  (ient^ral  convulsions 
vvliit'h  are  anemic  in  in'igin  e( institute  an  exeeecbugly  dangerous  enni- 
plit-atiiin  ;  they  ix*cur  late  in  the  disease,  during  the  latter  part  of  the 

I??<*<"oinI  week.  The  attack  is  generally  preceded  by  a  greatly  *lim in ishcd 
inioimt  of  uriue,  at  time^  aniountitig  to  sn|)prcssion.  The  mental  ctni- 
iditinii  is  nho  notably  affected  at  this  time,  the  stupor  or  delirium  being 
intensifitMb  The  convulsions  are  usually  fnllowed  by  coma  and  deatli, 
tlie  latter  occurring  within  twenty-foiu'  liours. 

DiACJNTi8iH,^ — Typhoid  fever  is  fre(|neutly  mistaken  for  typhus,  even 

by  il\i»sc  having  wide  experience.     Some  of  the  essential   pants  to  be 

borne  in  mind  in  deciding  Ijctween  these  diseiLses  are  as  follnvvs :  Typhus 

fever  haj?  a  verj*  short  and  rather  abrupt  jieriud  of  invasion.     It  usually 

cotntneitces  with  a  slight  chill  uv  chilly  sensatic»n  and  a  rapid   rise  nf 

temperature,  pro  n  on  need  he^idaehe,  and    jiaiu   in  the    buck  and   lind»s. 

(}n  the  third  or  tourth  day,  rarely  after  the  liftli  or  sixtli,  the  eharaeter- 

iitic  miptii»n  apj>eaiv.     In  typhoid  fever  there  is  notably  a  long  period 

of  imnibation  and  invasion.     The  patient  has  l>cen  sutfering  for  days 

with  prneral  malaise  (which  is  frec]uently  regarded  as  due  to  malaria  or 

gfiii'ml  debility),  and  it  is  only  after  ten  or  titteen  days,  when  the  syinp- 

toninlijive  gradually  bec<ane  more  pronooneed,  that  he  is  obligetl  to  go  to 

bwlaiid  remain  there.     I  regani  this  as  ivne  af  the  most  important  ]»oint8 

in  th*'  ditierenlial  diagnosis,  and  it  am  ahnost  always  be  relied  upon. 

Tliisniniiot  be  said  of  the  diarrhrea  and  epistaxis,  which  arc  erroneously 

kflipved  by  some  to  be  prc^jont  in  all  cases  of  lyplinid  fever.     AVhen 

»epij«laxjs  is  present  it  suggests  at  once  typlioi*!  fever.  Murehison  fotui<l 
it  in  Init  1 2  out  of  7(XM)  cases  of  uncomi>lieated  cases  of  typhus  fever. 
Dianijipa  is  likewLse  a  very  uneiirnmim  syni|»toin  of  typhus  t'ever*  par- 

IlK'uliiriy  before  the  crisis.  Abdominal  |)ain,  tendt'rncss^  and  tym}KUHtcs, 
^'hieh  are  so  constant  in  typhoid  fever,  are^  as  a  rule,  absent  or  only 
M\y  marked  in  typlnis,  The  charaetcristif*  ernfjtions  of  these  diseases 
art*  m»rke<lly  ditfcrcnt.  When  typieal,  that  of  ty|rlHis  ap[)ears  on  or 
Mtpt'  the  firth  <hiy  and  is  found  over  the  grciiicr  part  of  the  body, 
"lu'u  it  h  fully  formed  it  is  dusky  in  color,  does  not  disa[>pear  on  pres- 
''•^r*',  atul  there  arc  no  sutH^essive  crops,  as  in  typlioid.  The  eniption  m 
"lii*  <]iHC5i.s€-  is  not  short  liveiJ,  as  in  ty|>hoid,  but  remains  distinct  for 
«*^'eral  davsJ,  and  is  usually  present  when  death  occurs  in  uncomplicated 
<*^.  In  typhoid  the  eniption  does  not  apjK'ar  urjtil  the  beginning  ol 
tlU'N'oond  week.  It  is  eontined  {>nnripally  ti»  the  abdomen,  liaek,  and 
rt,  and  conHii^t^  of  i^nial!  rose  colored  pa]ades  which  di>a[*pear  on 
iRiire.  SucX!i*SHive  crops  occur.  It  is  in  thosi*  cases  in  whirh  tlie 
ty(»bii^  eruption  ijs  slight  or  the  typhoid  eruption  is  profusi'  that  errors 
^"^apt  to  i>eeur.  I  cannot  speak  too  strongly  on  this  point.  Numer- 
w  raj<cfi  of  typhoid  have  come  under  my  observation  whieh  have  Ix'cn 
(DBtivrly  dcchirf:Hl  to  Ix*  typhus  fever  on  account  of  the  aeeornpanying 
fWCTiil  eruption.  In  some  eases  it  was  a  profuse  typhoid  eruption  ;  in 
j'th(ri>t  it  was  a  iN?ptic  eruj>ti*»n  or  an  atcidejital  one.  It  must  be  borne 
in  mint  1  that  a  profuse  typhoid  exantheui  tbllows  the  ordinary  course  of 
theenuition  in  that  disease;  that  is,  in  two  or  three  davs  the  fi 
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{lisappcars  aiul  is  suecowled  by  a  seconil,  or  the  first  crop  dLsappesirs  and 
a  iiuK'li  ^iiialliT  crop  fullows.  In  other  words,  there  are  j^uocessive 
crop?^  instead  of  a  permanent  eruption. 

AtH'idental  (TUptions  whirli  sometimes  accompany  typhoi<l  are,  ob  a 
rule^  shi>rt  hved,  and  (hsapiiear  on  pressure  or  l>eeome  indistinct  in  two 
or  tlircc  days.  A  ^reneral  eruption  sometimes  follows  a  high  temi>cra- 
ttnw  I  have  seen  niuntrons  cases  where  the  history  of  the  invasion  ami 
the  early  symptoms  were  clearly  indic4itivc  of  a  typical  eiisc  of  typhoid 
fever  ;  still,  on  aeecmnt  of  a  pnd'usc  eruption,  either  typlioid  or  foreign 
to  the  disea.sc,  the  diagnosis  of  typhoid  fever  wcmld  not  be  accepted  until 
e(UTolK»ratcNl  by  the  antopsy.  Even  if  the  history  of  the  erupt if>n  idone 
were  carctully  studied,  it  Wftuld,  as  a  rule,  help  to  clear  up  whatever 
donht  iriigfit  exist  as  to  the  diagnosis.  1  wish  to  repeat  that  the  early 
history  of  the  ease,  particularly  the  period  of  invasion,  should  always 
be  carefnlly  taken  into  consider.it ion  before  a  decision  is  made. 

In  consi<lering  the  differential  diagnosis  between  measles  and  tvphus 
fever,  it  should  be  rcmcnjbercd  that  measles  is  essentially  a  diseai^e  of 
chlhlrcu,  while  typhus  affects  adult  life.  The  high  temperature  and 
pulse  and  early  aeutc  catarrhal  symjvtnms  affecting  the  eyes  as  w^cll  as 
tlie  resjiirati^ry  tract  jxiint  toward  mea^^les.  The  bronchial  or  eatan'hal 
symptoms  aeeoiiijianying  tyjihus  are  not  as  acute  cu*  as  early*  The  eruj>- 
tion  of  measlcSj  altlnnigh  it  may  in  a  way  be  confounded  with  the  c>arly 
eru])tion  of  typhus,  is  partieularly  prominent  on  the  face,  where  the 
eruption  of  typhus  is  absent.  If  measles  occurs  in  an  adidt,  the 
mental  duluess  and  subseciueut  delirium  which  arc  marked  in  ty]»hns 
are  wautiug*  Special  ciire  shouhl  i)*'  taken  to  ascertain  if  there  have 
been  other  cases  tvf  measles  in  the  family  or  vicinity.  It  h  well  to 
renieinluT  that  the  eruptitin  of  two  distinct  diseases  may  be  present  at 
the  same  time.  I  have  the  notes  of  a  well  marked  viu^e  of  typhoid  fever 
in  the  begin ning  of  the  second  week  wlu(*ti  I  saw  in  consultation  at  the 
New  York  Hospital  in  1HJI;1  Tlie  typical  cru]>ti(m  of  typhoid  fever 
was  presc^nt  on  the  alniomen.  At  this  stage  the  tt^mperatin-t^  NU<ldenly 
btH-ann*  higher  and  prououuccfl  c<n'yza  and  other  catarrhal  symptonii* 
appeared.  In  two  or  three  days  the  characteristic  erujrtion  of  measles 
appeared  on  the  fm-e  and  chest.  An  investigation  disclosed  the  i\n*i  that 
tfie  jiatieut,  a  young  man»  had  attcndc*!  his  sister's  children  who  were 
sntlcring  frum  meash's,  sliortly  before  he  was  rernt>vt*d  to  the  ho.^[ntaL 

If  the  patient  is  closely  observed  and  the  lU'CM-ut  anil  previous  his- 
tor\'^  is  carcfidly  stndicil,  malarial  fcvei's  can  hanlly  be  confbnndt*d 
with  typhus.  The  peri^Hlicity  wliieh  is  usually  prominent  in  nudarial 
fevers,  the  contr(»lling  effect  of  ijuiniuc  and  oth(*r  rcmedicsy  the  history 
of  tljc  patient  being  at  the  time  present  in  a  malarial  district  or  Iiaving 
|jrevinu.Nly  livi'd  in  one,  the  absence  of  an  erujition,  the  evidence  of  an 
enlarged  firm  sjilecn,  etc.,  shouhl  cx4'bid(^  typhus  fever. 

A  differential  diagni^sis  between  ccn4>ral  meningitis  and  typhus  fever 
18  not  always  easy  at  first.  As  a  rule,  however,  in  meningitis  the 
cerebral  symptoms  occur  earlier  and  an*  mort*  marked,  the  headache  is 
more  intense,  and  tht^  hearing  is  abnormally  acute;  there  are  also 
pn\'^ent  jjhotopliobia  and  acute  delirium.  In  jueniugitis  symptoms  of 
irritation  i>r  compression  are  very  early  noticeable,  such  as  vomiting, 
ptosis,   iistrabismus,    umn^ual    or    contnictcd    jiupils,  rau8cular    rigidity, 
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tivmor  or  pamlysU,  etc.,  whieli  are  imcoinmon  in  typhus.     Vomiting, 

wliicti  is  a  verj'  coninion  aiul  constant  synij»t(>ni  in  menin|riti-^,  is  very 

mrvly  seen  in  uneomplicattHl  auses  oftypfiiis  fovrr.     Of  ctjnrse  tht*  pres- 

I  c-nit'    of  a    well    marked    typlius    erupt k>n    wimld    deciile  between  the 

uli^^asi^  refen'cd  to.     This,  however,  may  not  appear  ibr  two  or  tiiree 

E|ndt*mie  eerebro-spinal  oieiiinptis  may  be  mistaken  for  typhus 
[fever,  hut  <>tily  in  exceptii>nal  eiLM's.  Although  t!ie  invusi*fn  of  typhus 
iiapid,  that  of  eerebro-spinal  meningitis  is  markedly  abrupt*  and 
[>t^t  always  m-enrs  during  the  ni^ht  with  really  no  premonitory  stage. 
fCe«*hro-spiual  meningitis  usiudly  atf'eets  eliildreu  before  the  tenth  year, 
while  t^'pliUH  is  a  disease  of  luhilt  life.  In  the  latter  the  critieal  period 
ueciirs  late  in  the  iliseiise.  In  eerebn>spinal  meningitis  ik'ath  may 
take  phict*  within  twenty  four  or  fcjrty  eight  hours,  and  the  eei*el>nd 
^ymptonls»  stieh  as  intense*  headaehe,  photi>phobia,  phniKijihctbia,  and 
deliriuTri,  be(H»ine  at  imee  prominent.  In  tliis  disease,  also,  vnmitiug  is 
lilmost  always  present,  while  it  is  rare  in  typlius.  In  eerelirM-j^itiual 
inentngitiH  the  pain  is  marked  over  the  nape  id'  the  neek  and  down  the 
imck  i>v^er  llu*  regi(»n  <tf  the  spine.  On  the  third  or  fourth  day  eontrae- 
tions  of  the  muxeles  uf  the  neek  and  bat4c  are  (iresent.  Hetraetiou  of 
the  head  and  i>pi^thot<int>s  are  more  r*r  l(»ss  prountmctML  The  retraetion 
_of  the  luiid  is  a  sign  whieh  is  generally  understoi^l  liy  the  family,  and 
litutcs)  a  very  imp«ntaut  [Kunt  in  tlie  diagnosis.  The  syni]>t<uus  just 
to  belong  to  eerebro-s^piual  meuingitis,  and  are  nr>t  found  iii 
tj'phii'i  fever.  An  herpetie  erui>ti<>u  is  very  e<numonly  found  about  the 
li|jM,  ears,  and  eheeks  in  eerel>ro-spinal  meningitis^  ruid  oidy  fieeasioually 
pre:?ent?*  itself  in  ty|>hus.  The  eru|iti«in  of  e*'rel»rn-spinal  meningitis  is 
im.*jjnlar,  litis  no  definite  form,  and  dnes  not  by  any  means  always 
a|>|^»ciir.  It  Is  Usually  found  in  certain  parts  wh**re  the  temperature  is 
Hupposeil  to  he  ittluee*!,  and  is  not  spread  uniformly  (*ver  the  body,  as 
in  1%'nhii.s.  I  ran  hanlly  believe  that  a  ox\se  of  eerebro-spiiial  meningitis 
t^MiId  exist  where  the  diagnosis  t*tndtJ  not  be  made  if  the  liistury  and 
.symptoms  were  earefully  i^tudied  withnut  the  (|uestitui  of  the  eru|>fion 
\mn^  taken  into  consi<leratifm,  partieiilarly  after  tht'  lapst*  of  two  or 
three  days. 

Pneumonia  is  sometimes  mistaken  f<ir  typluis  fever,  and  rice  ver>td^ 
Howe^'iT,  a  thi»rongli  pliysi«d  examinatiiui  of  the  ehest,  with  a  eareful 
in%'cwtig?iti*»n  as  to  die  history  of  the  ease,  ought  atter  si  day  or  so  to  clear 
«p  whatever  <lonbt  may  exist.  Aeute  yellow  atro[>hy  oi'  the  liver  and 
tiialigtuint  i'nd«»eanlitis  have  alsc*  been  mistaken  for  typhus  fever. 

PlMHiNfiNis. — Among  the  more  imjMjrtaut  signs  and  symptoms  wdiieh 

'  iiidif^te  an  nnfiivnrable  prognosis  are — ^advaneiHl  age,  intem}>erate  habits, 

a  puliM*  in  an  adult  of  over  \2<\  marked  and  jHTsistent  nervcuis  symptoms, 

Hieh  liH  deliriinn,  a  dark  and  almudaiu  eruption,  great   mental  dtjuvs- 

Uion,  diseaH4'  of  the   kidnevs  or  ntlur  urgauh,  rapid   resj>initiou,  insoiii- 

J  !tia   whieh   eannot  be  relieved,      l^nemie  t^uuvulsions  and    prouoiiuetHl 

letiEiia  vigil  almost  always  indieate  a  fatal  tr'ruiinatiiui.      A  j>inhide  juipil 

Iti  aWi  regarrlc^l  as  an  extremely  unfavf>mbli'  sign;  early  relaxation  of 

jthe  sphincters,  continued  high  ternjMTature,  partieularty  in  adults,  and 

\iiht*  the  luK'ent  of  tlie  different  eompli<'iitions,  tend  to  make  iui  uufavor- 

ibk*  dii^niosis.     It  must  be  rememl)ered,  howev|T,  that  altlumgh  Houie 
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eif  the  sip:ns  above  ennmemt<'<l  are  almnst  invariably  foHoweil  by  a  fatal 
tenniiiation^  rtHMiveries  have  taken  }>laee  after  their  appearance;  and 
every  eftort  sh<mKl  be  made  to  sustain  life  as  long  as  possible. 

Prophylaxis. — Well  ilircTted  and  pmeticid  ellbrts  toward  the  pre- 
vention t»f  typhus  fever  in  a  eonniuniity  are  far  more  important  than  xlw 
treat nii^nt  of  this  disease  ;  this  faet,  unt*orfunalely,  is  Umi  often  over- 
liMiked.  It  ean  eimtidently  be  said  that  if  the  proper  preventive  tnesms 
ari"  emplnyed  an  outl>reak  oi'  typhus  will  soon  be  iimler  t*ontrol.  It  is 
of  tlie  utmost  iin|)ortunee  tliat  ea,^es  of  typhus  fever  should  be  wtrly 
retM>guizedj  and  that  suspeeted  teases  j^kould  receive  the  most  eareful 
attetjtion  iiuil  cnire  until  tluy  are  proven  not  to  be  typhus.  If  in  a 
privnic  residenee  or  small  htjusiv  the  patrt^ut  should  hv  plaod  in  a  well 
ventilnted  room  on  the  top  floor^  eveiyihitifi:  in  the  apartment  having 
bern  previously  removed  wlneh  is  not  abs<thuely  iieeded  for  the  ]iatient| 
]>i*rtieularly  upliolstered  artieles.  After  rem<ival»  the  clothing,  W'ddingi 
ete.  aud  tlie  rt»om  j*n'virMisly  <jecupied  by  the  ]»atient  should  be  sub- 
mitted to  a  rigid  ili.-.in  feet  ion,  as  will  be  hereafter  deserilied.  No  one 
shoidd  enti'r  tlie  iufeete<l  room  (»X(*t^pt  tlie  mu'ses  and  physieians.  This 
regidiitiiui  shoulil  l>e  particularly  enforced,  jnid  fond  >honld  be  carried 
ta  the  Hour  by  an  atteudant  and  taken  to  the  rotmi  Uy  the  nurse.  The 
ilishes  ^liould  hv  placed  in  iHiiling  water  or  a  S4)lutii»n  lA'  bichloride  of 
mercurv,  1  ;  2(RM>,  before  Innng  retin'nefb  Kurse>i  leaving  the  apail- 
ment  should  remove  all  the  ch^thing  worn  in  the  infected  chandicr  Im*- 
iovv  going  outside,  sliould  have  a  l)atli  anti  liave  the  hair  thoroughly 
washed  ;  all  liueti,  etc.  wlieii  stiiled  slioidd  be  put  in  ttibs  of  bciiling 
water,  auc!  afterward  plaeed  in  a  solution  (»f  lu(4doride  of  mercui'T, 
1  :  2(KH>.  Worthless  {irticlcs  should  be  destrove<l  at  ouee,  prt^fcraldy  by 
burning.  When  the  patient  is  sddc  to  leave  the  nnvm  he  should  be  eare- 
tully  au<l  thoroughly  bjitlu'd,  ndibed,  aufi  dressed  in  iresh  clenn  clotbe^^ 
and  nquoved  U\  am^ther  room.  The  \n  iudctws,  cltMjrs,  aud  all  openings 
into  tlie  iufe(*ted  apartment  slunjld  lie  seeded  by  pasting  with  strijis  «»f 
[laprr.  The  ajmrtuu'ut  should  then  be  disinfi^-ted  by  sidphin*  <lioxide, 
at  hiist  fcnH'  jioiiUils  of  sul}>hur  to  each  10(W)  cubic  i'eet  of  air  space  ;  at 
the  same  time  the  air  of  the  room  shcudd  be  rendered  moist.  The  diK>n4 
and  windows  aud  (itluT  openings  should  be  kept  closed  fbr  at  least  eight 
or  ten  ht»urs,  an4l  longer  if  possibb\ 

Tlie  most  elfcH'tive  means  of  all  ftu*  disi u fed lou  is  heat.  If  a  ilisin- 
fection  ap[>anilus  where  a  high  dinrtn^c  uf  heat  ean  be  siH'in'wl,  such  as 
is  UM'd  by  the  Health  Departments  of  differcut  cities,  is  available*,  the 
<*lothing»  mattresses,  pillows,  comfortables,  an*l  other  material  of  this 
eharactrr  which  have  already  been  snbjecteil  ti»  the  alwivc  fumipitiou 
aud  whieh  caniu*t  be  wasluHl,  sIkjuUI  l»y  all  means  Iw  lieated  in  thi?^ 
manner  or  f*tiierwise  shcaild  be  burned,  Snlplmr  tlioxidi'  r»anuot  hv  tle- 
peuded  ujton  a-^  a  safe  dir^inteetnnt  in  this  instance,  as  it  has  very  little 
peuetnitivc  power,  and  is  only  el!ective  where  bare  surfaces  are  cx|>osed. 
AfW  fumigation  the  wmMlwork  and  wo^kIcu  parts  of  furniture,  beds, 
etc.  should  l»e  carefully  wiped  witli  a  sohititui  of  bichhiride  of  mercury, 
I  :2(KHK  I  have  refernnl  abrn'c  to  a  mse  mvurring  in  a  private  resi- 
dence. Cases  «niginating  in  tenement  or  aptirtment  ln>ust*s  and  hotels 
shouhl  always  l>c  removcKl  to  a  bosj>ital  or  place  |)re|iarcd  for  the  n'cep- 
tion  of  8Ueh  e^nes.     Neither  should  trases  of  typhus  fever  l>e  careil  for  in 
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iittitations  uuless  a  sep^irate  or  distinct  biiiltling  be  assigned  for  this 
(>urp<w  under  the  care  of  those  who  have  abs*>hitely  nothing  to  do  witl^ 
UieriKiiri  biiihllng. 

Tlif  ailmission  of  ph-nty  of  fre>ih  air  tt>  the  apiirtnieiit  greatly  dimiii- 
khe^the  danger  of  infertinn.  Fresh  air  not  only  dilutes  and  greatly 
\e^tis  tlie  amount  of  infiH*ti<in,  but  is  a  very  etfeetive  genu ieide,  anti  is 
of  im!!irimable  value  to  the  |«itien{.  As  a  nnitter  of  preeantinri  in 
rxutuining  tlie  IkkIv  of  typhus  patients  the  bedeluthinir  (ir  el<ithiug  of 
the  iiatient  should  hv  removed  beforehand  in  order  that  the  in  let*  ted 
*itratnin  of  air  be  displaced. 

I  know  of  no  eircnm^tance  whieh  so  strikingly  illustrates  the  value 
of  \mper  disinfeetion  as  a  preventive  agent  as  that  wlneh  fr>llf>wed 
tlif  iii?;infectiori  f>f  the  infeetr<l  Bowery  lodging  lionses  in  New  York 
Citv  Jiiring  the  summer  of  IHJKl.  It  was  foun<l  after  a  earefnl  snid 
exlHulul  inve**tigation  that  the  sunrees  of  infi'etion  in  the  eases  id* 
tvjJui:*  fever  reeeiveil  at  the  Keeeption  Hosi>ital  diunng  the  spring 
of  1893  were  alraost  all  trat'eatde  to  the  lodging  houses  aljove  re- 
femd  to,  abi»nt  thirty  in  number,  consisting  of  large  four-  or  five-story 
hiiiMing^  a«*nmjmodating  from  fifty  to  two  hundrcMl  htdgers.  The 
Mr^lth  Uepartment  at  onee  ordered  tlie  thorough  ilisinieetion  of  these 
pliia*.  The  walls,  c^eili n^^-s,  tluors,  l»edsteads,  ehairs,  ete.  were  waslieil 
with  a  solution  of  biehioride  of  mercury,  1  :  1000,  and  then,  ^vhile 
tiu'  walls  and  contents  were  still  wet,  eaeh  nH>m  was  fumigated  with 
aiilphiir  dioxide,  A  large  ninnber  of  the  mattresses  which  were  •M 
iiw  wiini  out  were  destroyed,  Tlie  others  wnth  the  Ijcddinir  were 
rpmov^nl  to  the  disinfecting  [^lant  (tf  the  Healtli  Department  uu<l  dis- 
iiifwtwl  hy  heat.  As  a  result  of  this  prttcedure  the  nnnd>er  of  eases  of 
ty}>liiiji  fever  rx^eurring  in  New  York  was  rapidly  redntMjd*  The  follow- 
iii|(  table  will  be  more  eloquent  than  words  : 

Number  of   eaw^  uf  lypliu?* 
1893.  f^&ve^  removed  to  Ket*eptioii 

Hospital  ► 
Fir-t 'f  KM  f»r  ^iflmJJin^  Fobniarv,  and  March)  .    ...  .    .210 

Sc<-.  it.l  .|ii,i(ti'r  (Aprif*  Muy,  and  JiineJ .  IHi 

Thir*i  ^uailcf  (JulV)  AupiiHt,  mul  SL^ptPinber) .      12 

h  rnay  he  added  that  the  12  eases  fJccniTing  in  the  third  qnarter  were 
itiYived  at  the  tioHpital  during  the  enrly  part  fd'Jnly,  TIutc  hjivc  been 
"'►rp|x»rted  cani^s  of  typlms  fever  in  N^ew  York  City  aince  the  juriod 
it'ferrud  to  above,  July,   ]Hm, 

Treatmknt.— Little  can  be  said  in  the  way  of  thempeiities.     There 

i- liiMj>eeitie  for  the  treatment  t*f  typluis  fever.     The  most  rational  and 

^Um-^sfiU  line  of  treatment  consists  hi  eonihating  the  iliHiTent  synip- 

^mur^  they  appear  by  proper  nourishment,  the  judicious  use  of  stimn- 

laot^,  agents  which  reduer  tlie  temperature,  and  narecdies  and  anodvnes 

to  allay  pain  aufl  resthN^iess  and  protluee  sleep.     l*ure  milk  constitutes 

tJip  most    elfeetive    mcari>    *if   administering    nourislunent.     If  in    its 

natumi  state  it  disagrees  with  the  patient,  Yiehy  or  lime-water  may  Ih» 

drJod  or  it  may  be    peptonized,      f  cannot   leave  the  suljjeet  of   food 

Without  >^jK'aking  strongly  in  favor  of  kumyss  as  a  nourishing  agent,  for 

uot  ojily  in  typhus,  l>ut  in  all   continued   fevers,  I   know  id'  no  form  ol' 

r  nourislLment  that  ef|uals  thi.s  when  it  is  j*roperly  made  and  administered. 
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It  h  made  in  this   country  from  cow's  niilk  fermented  with  yeast  in 

tightly  closed  bottles.  The  eoii^ulatiuii  which  IVillows  is  essentiiilly  the 
same  as  that  wliich  Ls  fotuid  in  ttic  stomacli.  The  brt^iiklu^  up  of  thi^ 
coa^uhim  in  tlic  stomach  requires  cousiderahlc  cll'ort  on  the  part  oi'  the 
muscular  walls  <if  this  tjr^au,  wliirh  is  frequently  imnipabh*  of  properly 
^H'rtbrminir  the  ta.-^k^  and  thi*  milk  is  ejeetcil.  This  comm<ruly  takt> 
plarc  in  weak  and  badly  nourislied  childreu  and  in  thoge  suifcriu*;  from 
almoht  any  severe  ibrni  id'  disciise.  The  coagulated  milk  eonstJtuiing 
kumyss  is  shaken  from  time  to  time  by  the  maker  until  it  l)eci>meK  tluid 
and  l>  then  ready  iW  use.  It  Mill  thus  he  seen  that  knmysj*  is  milk 
pru<'ti<^:dly  ready  lor  assimihitinn  when  it  reaches  the  stomach.  The 
carl>niiic*  acid  tMniiained  in  this  bcvcnxge  is  ustially  very  grattdid  to  the 
patif^ut,  lait  if  this  pis  is  contraindicattHl  the  bottle  may  l>e  left  uneorkcf! 
i\*r  a  shttrt  tinn*  in  tln^  refrigerator,  Kumyss  also  cimtains  2  or  :^  |rt 
crnL  of  a!er»h(>b  resulting  from  fermentation,  which  is  of  great  value 
in  typhus  fever.  Tlie  acidity  is  also  generally  acceptable  to  tlu^ 
patirut.  The  value  of  knuiyss  is  fnMpa'nlly  impaired  by  ag<%  hut 
we;itbcr,  etc.  ;  it  then  bet^juics  very  acid  ami  ilisagreeaWe,  aiul  per- 
haps irritiitcs  the  stomach.  My  cxpcricnec  with  Ix^ef  extract  in  fe-ver 
is  uusatisfaetorv.  There  an'  nunn^rous  other  forms  of  nom^islimeiil 
wbii'li  Imvi'  luoiv  or  less  value  aeeording  to  tlu^  expcrienre  uf  ditt'er- 
cnt   |physiciiui>. 

Cold  liaths  aud  c*dd  spiuigiug  arc  the  ageut>  which  have  bciu  mainly 
depended  u[h>u  at  Iiiv4'r>idi*  Hospital  for  tht*  reduction  of  tlic  tcnipeni- 
turc.  This  jncthml  appears  to  be  universally  cndorsei!  by  those  who 
have  bait  largr  experieucc  in  the  treatment  id*  this  diswise,  particularly 
l)y  Cnudiruiale,  IVtruso,  and  otiicrs.  Pi'truso  employed  i:*dtl  baths  ia 
two  epidruues  with  very  satisfactory  results.  The  wet  (lark  has  bci'U 
<'U)]dnyi*d  by  some,  aud  .-^jHUigiug  may  l>e  used  insteitd  of  the  l>ath  wheii 
deemed  advisable.  An  objection  to  tht^  plunge  biith  as  onltuarily  usrd 
is  the  neeessity  for  tninsf<Tri ng  the  patient  to  a  tub^  whicli  requires  suiue 
exertion  tm  Ins  pait.  This  ean  he  avoiilcd  by  tuij^rovising  a  tub  in  the 
lied  in  tlie  folhnving  manner:  A  large  rubl>cr  sheet  is  jmssi.Hl  inideriieatli 
the  patient,  the  upper  end  of  wbieh  Is  carrie<l  over  the  pillow  ;  <ui  the 
sides  aud  font  of  th(^  IhhI  are  jdaced  tiglitly  rolled  blankets,  the  siiles 
and  lower  end  of  the  rubber  sheet,  alreatly  pla</eti  in  positi<>u*arc  ciirried 
up  aud  i^ver  the  rollinl  blankets,  making  a  recc])taclc  in  which  the 
patient  lies  ;  water  of  the  tcmjicratnrc  of  alH*ut  K'j'^  F.  is  tuiw  poured 
int<»  the  bath,  iintl  the  ti'mpcraturc  is  fni*thcr  reduf*ed  to  75°  F.  by  the  ad- 
ditiou  of  cold  water  or  ice.  The  [mticitt  shoidd  be  well  rid^bed  while  in 
the  Inith  and  careful ly  wjrtehe<l.  As  a  rule,  [Kitients  can  remain  in  a 
batli  (d"  this  teinjieriitnre  for  fifteen  nu'nntes.  The  roUcd  blanket  at  tlu' 
lower  eml  or  sith'  can  now  be  partly  removed,  ancl  the  i*nl>bcr  blanket 
8o  armnged  that  the  ctmtents  of  tla*  tub  can  flow  inU*  a  recejHacle  on 
the  flotir.  The  patient  should  ii€»w  \iv  thnronghly  dried  and  rubbed  ami 
the  rublier  blaid\et  remove<!.  He  slutuid  hv  earefidly  covere<l  up  and  a 
stimulant  administered.  TIjc  cold  plunge  or  bcil  bath  is  almost  always 
followed  by  a  markt*d  reduction  in  the  temi)cratun* ;  the  |udsc  becomes 
Htrouger,  a  cliniiiuition  in  the  delirium  and  restlessness  takes  place,  and 
sleejj  often  follows*  The  frcLpieucy  with  which  tliese  baths  may  be 
employetl  dep<'nds  of  coui'sc  on  the  temperature  ;  if  this  remains  alx)ve 
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702°  F.,  the  baths  are  particularly  indicated  and  should  be  used  every 
thr^  hours. 

(Quinine  may  be  employed  as  an  antipyretic  when  the  temperature  is 
hi^h  and  the  bath  is  contraindicated ;  it  is  at  least  a  safe  remedy.  This, 
jK^-vrever,  cannot  be  said  of  antipyrine,  phenacetin,  and  remedies  of  this 
elajii>s.  While  they  reduce  the  temperature,  they  are  apt  to  cause  con- 
siderable depression,  which  should  oe  avoided.  I  believe  this  to  be  the 
foc*ling  of  the  majority  of  those  who  have  had  experience  in  the  treat- 
n^ent  of  typhus  fever. 

Stimulants  are  particularly  indicated  in  this  disease ;  their  value  is 
eoiiiipicuoiLsly  apparent  in  the  later  stage,  particularly  in  alcoholic  sub- 
ject^i.  Digitalis  is  used  as  a  heart  tonic  and  diuretic.  Nitroglycerin 
and  strychnine  particularly  may  be  also  recommended  as  heart  stimu- 
lants. Morphine,  although  objected  to  by  some,  is  unquestionably 
valuable  in  the  iiLsomnia  accompanjnng  the  disease  when  juaiciously  ad- 
ministered, and  in  comparatively  small  doses  is  certainly  a  cardiac 
stimulant.  Innumerable  remedies,  such  as  sulphonal,  trional,  bromide, 
chloral,  etc.,  have  been  used  to  relieve  the  insomnia  with  varying  suc- 
cess, and  may  be  given  a  trial.  The  fluid  extract  of  guarana  was  a 
favorite  remeily  at  Riverside  Hospital,  New  York,  during  the  epidemic 
of  1881-82  for  the  headache  which  is  present  in  typhus  fever.  It  is 
stnmgly  recommended  by  Dr.  Frank  Chapin,  who  was  in  charge  of  the 
alwve  hospital  during  the  epidemic  above  referred  to.  One  or  two 
drachms  of  the  fluid  extract  should  be  occasionally  given.  Sinakoski 
says  that  for  over  two  years  he  treated  typhus  by  every  known  method, 
and  a^  a  result  he  feels  satisfied  that  the  calomel  treatment  is  superior 
to  all  others,  and  if  begun  early  greatly  diminishes  the  severity  or  aborts 
the  disease.  I  cannot  but  feel  that  this  writer  is  over  confident  regard- 
ing this  form  of  treatment.  I  certainly  do  not  believe  that  the  disease 
can  l)e  aborteil.  Mr.  H.  T.  Webster  regards  Echinacea  amjUHtifolia  as 
a  valuable  antizymotic,  and  reports  that  he  has  used  it  with  success  in 
typhus  lever.  Schlesehumizen  reports  good  results  from  the  internal 
u«^'  of  cr<H)lin  in  doses  of  ^  grain  in  distilled  water  four  or  six  times 
daily.  Under  this  treatment  the  disease  was  more  submissive  and  pur- 
>u<il  a  milder  course  with  a  lower  temperature.  Dr.  Vance  of  Sonoma, 
California,  recommends  that  leeches  be  applied  to  the  temple  in  young 
and  n)l)ust  |>atients.  It  will  thus  be  seen  that  innumerable  remedies  and 
plans  of  tn^atment  have  from  time  to  time  been  suggested,  but  I  believe 
the  method  which  I  have  already  recommended,  of  treating  the  differ- 
ent symptoms  and  complications  as  they  present  themselves,  is  the  most 
practical  and  valuable. 


RELAPSING  FEVER 

By  warren  COLEMAN,  M.  D. 


Fig.  30. 


Definition. — Relapsing  fever  is  an  acute  infectious  disease  caused 
by  a  spirillum,  the  Spirochada  Obermeieri,  and  characterized  by  a  febrile 
paroxysm,  by  a  period  of  intermission,  and  by  one  or  more  relapses. 

Etiology. — The  discovery  of  the  spirochaeta  of  relapsing  fever 
by  Obermeier  was   made  known  in  1873,  though   the  organism   had 
been  seen  by  this  observer  as  early  as  1868.     It  is  a  delicate  spirally 
twisted  filament  of  homogeneous '  appearance,  varying  in  length  from 
16-40  /i,  or,  approximately,  from  two  to  six  times  the  diameter  of  a  red 
blood  cell,  ana  is  always  in  active  motion  when  seen  in  fresh  cover-glass 
preparations.     Its  movements  are  a  combined  rotation  on  its  loi^  axis, 
propelling  the  organism  backward 
and  forward,  and  a  shortening  or 
len^hening  of  its  spirals,  a  portion 
of  the  organism  straightening  out 
at    times    and    thrashing    around 
among   the    corpuscles    in    whip- 
like   fashion. 

The  spirochaeta  should   be  ex- 
amined in  an  ordinary  cover-glass 
preparation  of  blood  and  without 
the  addition  of  any  reagents,  since 
it  is  extremely  sensitive  to  them. 
^on  Jaksch  states  that  the  mere 
addition  of  distilled  water  causes 
the  organisms  to  disappear.     Or- 
dinarily  they   may  be   easily  de- 
ticcted     through     the    disturbance 
^bev  create  among  the  red  blood  cells.     They  occur  singly  or  in  groups, 
^ajid  may  be  seen  with  a  ^  inch  (Leitz)  objective,  though  it  is  desirable 
"tio  use  a  -^  inch  homogeneous  oil  immersion  lens  and  Abbe's  condenser. 
The  spirochsetse  are  found  in  the  blood  only  during  a   paroxysm 
of  fever,  and  disappear  shortly  before  the  end  of  the  paroxysm.     As  a 
irmle,  they  do  not  appear  during  the  first  two  or  three  days  after  the 
^^nset  of  the  disease.     They  may  be  present  in  great  numbers  in  each 
Afield  of  the  microscope,  or  there  may  be  difficulty  in  finding  a  single 
^i^iganism.     What  becomes  of  the  organisms  during  the  period  of  inter- 
v^iission  has  not  been  determined. 

The  small  number  of  cases  in  which  absence  of  the  spirochaetfiB  from 
"^Ae  blood  has  been  reported  may  be  disregarded  in  the  face  of  the  over- 
*  A  beaded  appearance  of  the  protoplasm  ha^  been  noted  by  one  or  two  obseryers. 
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Blood  of  relapeing  fever,  showing  Spirochsta 
Obermeieri  among  the  red  corpuscles;  mag- 
nified 1150  times  (Eichhonst). 
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whekiiinfrly  pwitive  results  in  the  majority  of  eases.  It  is  a  Dotabte 
faet  that  tlie  mimber  (if  s[^inx"h3i?tie  varies  at  *1iflerent  times  in  the  s»ame 
iiiilivitjiial  (hiring  the  same  paroxysm,  ami  Heyih^nrei(*h,  who  macle  a 
eareful  study  of  tlie  IjhMKl  during  an  rpidemie  in  8t.  Peterslmrg,  set 
fortli  the  iipinion  that  fr^'sli  laxiods  of  the  orjn^tnism  wero  (irobably  pro- 
thieed  sev»/ral  times  during  a  pai'oxysm<  Tliis  opinion  was  lmse<J  n]Kin 
the  tinding  of  ouly  a  lew  spiroehietie  in  the  bkiod  of  a  patient  at  one 
exaniinatiyn,  yet  a  ^jx^einien  taken  a  few  hours  later  reveaftHl  their  prea- 
enee  in  large  numbern.  The  same  observer  established  a  further  inter- 
easting  faet,  tlitit  the  spiroehjetie  after  removal  fnan  tlu*  Ixxly  survived 
but  a  short  thoe  at  the  body  temperature,  tlaiugli  if  kejit  iit  a  tempera- 
tiu'e  fron^  (;(♦'  to  70*^'  F,  they  remained  alive  mueh  longer.  This  would 
seem  tit  sliow  that  the  very  pyrexia  produeetl  liy  t!ie  organism  is  in  the 
end  the  means  by  whieh  the  pan>xyt?m  is  brought  to  a  close,  Sjimow 
and  V.  Jaksi'h  have  observed  in  tlie  blood  between  the  paroxysms  liighly 
refraetive  bodies  resembling  iliploeiteei,  wliieli  they  suggest  may  be 
sjM>res.  V.  Jakseh  states  tliat  at  times  he  has  seen  tliese  ccMxais-like 
l)odi(^^  grow  fiut  into  slairt  rods, 

Xothing  is  known  of  the  habitat  or  life  bisttuy  of  the  s|)irtx*h«tae, 
and  up  to  the  present  time  all  attempt.^  at  artifieial  eultivation  have 
failed. 

A  review  of  the  epidemias  which  have  oeeurred  since  Rutty  de- 
seribcMJ  relapsing  fever  in  1770  leads  to  the  emiebisidu  that  there  arc 
certain  endemic  centres  (*\f/.  Ireland),  and  that  when  epidemic,*^  *K.*enr  in 
other  places  infection  has  Ik^cii  carried  to  tlicra  by  persons  or  fomites. 
The  former ly-i'onsidered  autochthonous  origin  of  relapsing  fever  ia 
evidence  that  the  disease  is  at  first  endemic.  All  authorities  are  agreed 
that  relapsing  fever  is  cmiunnnicaVtle  by  personal  e<nita(^'t,  and  the  more 
intimate  the  contact  the  greater  tlu*  likelihtiod  of  infe(_»tt(m.  Thus  in 
crowded  tenements  the  disease  s]U'eatls  nipidly  ;  nurses  and  orderlies  tirv 
more  likelv  to  contmct  it  than  hospital  internes,  and  the  internes  than 
the  attending  physicians.  When  a  person  sleeps  in  a  bed  n(»t  yet 
cleansed  which  has  l»een  occupied  by  a  relapsing  fever  jwiticnt,  infection 
almost  ccrtai n ly  fi d lows. 

As  rcganls  the  tmusniission  of  relapsing  fever  by  fumitcs,  there 
seems  to  be  nunc  ditferenee  id'  opiuicHi,  Wyss  and  Bock,  Cormack  and 
Parry,  have  recorded  instances  where  the  disease  \vw^  t\\\m  conveyed, 
while  LcM>mis,  on  the  other  hand,  states  that  in  the  epidemic  in  New 
York  City  in  1870  he  found  nn  evidence  that  the  fever  was  conveyed 
by  clothing,  and  that  not  a  single  person  who  was  brought  into  imme- 
diate contact  with  the  chithing  contrai'ttHl  the  disease. 

,  Jt  \\'ii<  tiaiught  ibrmerly  that  relapsing  fever  uriginated  in  destitution 
and  tilth,  hence  the  names  **  famine  fever"'  and  **  hunger-pest/*  but  it  is 
known  now  that  these  exert  simply  a  pit'disposing  inrtnence. 

There  lias  been  mueh  <lisenssion  as  to  the  manner  in  which  relapsing 
fever  is  transmittcil  frnm  jjcrson  U*  jierson.  The  expired  air  and  the 
exhalations  from  the  skin  botli  have  been  act^i muted  respiuisible  for  the 
spread  of  the  disease.  But  we  know  n(»thing  as  yet  concerning  the 
channel  through  which  the  urganisin  leaves  the  bmly  or  the  form  in 
which  it  leaves  it,  and  until  these  tacts  can  be  ascertained  opinion  must 
be  held  in  abeyance.     The  s}>in»ehietii  m  not  present  in  the  bronchial 
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avffiion^  in  tlie  ctinjunctival  >t»fTeticjo,  or  fn  the  senim  of  the  herpetic 
or^iidamiual  ve^ieles  wliieh  fH-eur  in  eertsiiii  rases,  aud  is  foiiiKl  in  the 
uriiw  aod  matter**  vomit<^l  only  wlien  they  eontaiii  blood.  Hpyth:*nreif*h 
ifitaile^  tiiat  it  doe>  not  leave  the  Uody  iu  the  fjeees. 

Wp  are  equally  in  di>uiit  a^*  to  tlie  manner  in  whi(*h  tlie  .spinx-hfeta 
fftV*etii>  entrancf  into  the  body.  It  has  l^et-n  thought  that  it  |)asseil  in 
^-ith  the  inspireil  air.  But  sneh  a  theory  |>reso|>puses  the  formation  oi' 
j^pope^  and  their  drying  outride  of  the  Ixxly,  and  appears  to  be  eontra- 
ilicfcd  by  the  readiness  with  whieh  the  disease  is  transmitted.  From 
^tudics^  during  the  Breslau  epidemie  Litten  eonehided  that  the  spiro- 

l-ebaiie  were  not  contained  in  the  drinkinju!;  water,  and  the  organisms  fonnd 

'  hy  Carter  in  water  from  a  tank  in  PxMohay,  though  similar  in  f«»rm, 
were  larger  than  those  seen  in  the  blood  of  rL'l;i|isin|£  fever  patients.  A 
nmxiuer  ui'  in  fee  ti  on  whieh  has  nut  reeeiveil  attention,  and  whieh  seems 
u|ion  a  priori  gronuds  not  unlikely,  is  the  introduetion  of  ttie  organism 
or  iti»  sjK>re,s  into  the  mouth  by  niielean  fingers.  Tin*  rapifl  dissemina- 
liuii  of  ihe  disease  in  tilthy,  overcrowded  apartments  lends  weight  to 
tin.-*  ^up|M>Hition,  But,  wliatever  may  be  the  ehannel  of  infeetiou,  tlu^ 
iiujH>rt;int  fact  remains  that  relapsing  fever  is  direetly  eommunicable 
fnmi  person  to  person, 

Moti^chutkolfsky  has  shown  that  relapsing  fever  may  be  reprodnet»<l 
b  man  by  inoeiUation  with  the  Idowl  ot  a  patient  ill  witli  the  disease, 
and  scvend  instances  are  re*Ma"dal  where  infection  followed  wonnding 
the  ham  Is  at  nnto|isies,  Koi-h  ami  I'arter  have  pnKlured  relapsing  fever 
(•X  peri  men  tally  in  monkeys  by  inoculation. 

Ridnping  fever  may  occur  at  any  age,  though  tlie  greater  nnnilier 

Inf  ca^*^  have  been  met  with  between  the  ages  of  fifteen  and  twenty- 

1 8ve. 

Xoitlier  sex  nor  season  has  any  influence  upon  the  development  of 
ihe  dts<-as*\     That  more  mah-s  are  attacked  than  females  may  be  ac- 

t  piiuuted  for  by  the  fact  that  males  constitute  by  far  the  greater  proportion 

[of  trumiiH  and  vagrants*     One  attack  does  not  afford  immunity  against 
I  dis^ai»e. 
*ATHOLOGICAL  AxATOMV. — The  patliological  changes  caused  by  re- 
ipMtng  fever  are  in  the  main  those  of  acute  infectious  diseases  generally. 
The  ni^lfen  is  enlarged  during  the  active  |>eriods  of  tlic  disear^e,  some- 

[ttnies  enormously,  an<l  is  dark  and  soft.  Not  infre<piem!y  it  is  tlie  scat 
[>f  atiif^mie  infarctions  and    focal    necn>sis.      According    to    Nikiforoff 

[(Zii^ler),  microscopic  examination  reveals  extensive  degeneration  of  the 
pul|>  et»lls,  amounting  in  places  to  actual  necrosis,  and  the  fornuition  of 
fibriu  in  the  veins  of  tlie  pulp.     The  si»iroelueta'  are  found  in  considcr- 

I  alile  unml)ers  in  the  arens  whiili  arc  not  entirely  necrotic.  Hyperplasia 
of  the  spleen  pulp  occurs  in  uthcr  places.  Abscesses  occasionally  form, 
and  may  give  rise  to  peritonitis,     Hupture  of  the  spleen  has  occurre<l 

,  in  (*ome  ca:SG«,  foHowe*!  by  mpidly  fatal  syncope. 

The  kiflneifJi  are  swollen,  es[>4»cially  their  (*ortieal  portion,  lighter  iu 

i  <^)lor  than  n«»rmal  frmu  a  gninuh»-f!itty  change  in  the  epithelial  cells, 

timd  strf-ake«l  with  the  red,  congestinl   bit lod vessels.     Not   infrequently 

[the  cut  suriaee  shows  minute  hemorrhages  into  the  kidney  substance. 
The    hmrt  mmvfr    undergoes    parenchymaton.s    degeneration.       The 
fibrcj*  lose  their  stria tion  and  their  nuclei  may  show  fragmentiition. 
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Tlie  ftrer  is  enlarged  and  congeMetl,  and  its  cells  present  pareiiefi 
atoiis  ehanges. 

TIh'  >tfomiJfh  ami  httr^fines  miiy  present  ii  moderate^  gradi-  r*f  iiiflam* 
ijKititiii,  its  evidenced  by  injeetiini  of  their  vessels  and  minute  extravam- 
tioHH  of  blood  in  their  mne<in}^  membranes, 

Tlie  itfiitph  node^  are  often  iiitiltrated  afid  swollen*  but  arc  rarely 
ulcerated, 

SYMPrtms^—LiCiffHtfiofi. — Tlie  jH^rio*!  of  ineubatton  in  relapsing 
fever  varies.  Cases  have  been  recorded  in  wbif^li  tlie  disease  apparently 
followed  within  a  clay  or  two  of  exposure  (Murrldson)^  and  others  where 
the  symptoms  did  not  present  themselves  for  twelve  or  foiirtetni  days. 
The  average  period  of  inpubation  appears  to  he  five  to  seven  days. 
Aftor  experimental  inoculation  (»f  apes  with  the  blfM»d  of  relapsing  fever 
patients  the  fliseast^  docs  nf^t  ajipcar  tuitil  several  days  have  elapsed^  and 
in  the  case  of  experimental  inoculation  in  the  Iiuman  snliject  by 
Motschutkoitsky  sy tuittoms  did  not  follow  for  seven  days. 

Prodromafa, — Relapsing  fever  is  rarely  preceded  by  prodromal 
symptoms.  If  they  occur,  they  last  only  a  day  or  twcj,  during  which 
time  the  patient  suffers  tV«im  anon^xia,  lassitude,  slight  headache,  or 
vertigo,  (icnerally,  the  disea'^e  is  ushered  in  abruptly  l>y  rigors 
chill  of  miKlerate  severity. 

hHumun. — The  attack  usually  begins  during  the  day.  Patient.s  often 
can  tell  the  exact  luair  of  invasion,  and  not  infrcqiuntly  are  seizetl 
while  at  work*  Following  the  cb ill,  there  is  a  mjud  ri.H-  of  tcmpenitnre» 
the  thermometer  register! ug  104^  to  KH>^  F.  by  the  evening  of  the  first 
or  second  day.  In  many  cases  there  is  a  rise  of  2^  F.  or  more  during 
th(*  (4iilh  HyjuTjiyrrxia  in  relapsing  fevi^r,  hc»wever,  is  not  dangerous, 
Actrompanying  the  rise  in  temperature,  the  pulse  sjx'cilily  becomes  ac- 
celenited,  reaching  110,  120,  or  even  a  greater  frequency.  It  is  lull  and 
strong  at  first,  and  in  the  avenige  case  conlinm's  good  throughout  tlie 
panixysm,  but  may  be<'ojue  tei'lde,  nimpressihle,  and  even  dicmtie* 

Early  In  the  disease  the  |niticiit  sutlers  from  extreme  giddiness,  so 
that  he  is  unuf*l(^  to  walk  or  even  stauel,  iitid  cd'tcii  lakes  tu  his  bed  from 
this  cause.  Headaclie  of  a  most  intense  nature  socm  ajipears,  and  distresi-- 
ing  pains  wcur  in  the  muscles  of  the  trunk  and  extremities,  espeeially 
severe  in  the  calves  of  tin*  legs.  Tlie  severity  of  the  pains  sometimes 
increases  as  the  ]>aroxysm  prfigresses.  Muscular  hypeneslhesizi,  particu- 
larly marked  over  the  gastrocncinii,  adds  to  the  sutfcring  of  tin*  patient. 
Cutaneous  hypenesthesia  may  be  present,  especially  in  Wtmien. 
Pains  o<'cur  also  in  and  about  the  joints,  though,  as  a  rule,  the  joint^i  are 
not  swollen.  Patients  sometimes  come  into  the  hospital  under  the  im- 
pressioji  tliat  they  arc  suttering  from  acute  artif-ular  rheumatism. 

Naus4*a  and  vomiting  usher  in  a  certain  prMpnrtiou  of  cases.  At  first 
the  contents  of  the  st(*maeh  are  exjM^Uerh  and  later  mucus  and  regur- 
gitated bile. 

The  face  is  fluslRMh  but  not  <brsky.  The  tongue  is  moist  anil  coated 
with  a  whitish  fur.  Thirst  is  intense.  There  may  be  anorexia  ov  the 
appetite  may  be  increased.  The  skin  becomes  slightly  jaundiced  during 
the  first  few  days,  and  in  certain  cas(*s  the  coh^r  (lee|>cns.  The  jaundice 
is  thought  to  Ir'  due  to  catarrh  of  the  liile  thiets.  The  Ivowcls  may  be 
free  or  constipatcil.     There  is  tendernei^s  in  the  hypoehtmdriac  regions. 
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10(1  upon  percu&%ion  the  liver  is  found  enlargcii  The  spleen  increa^s 
rapiJly  mid  niarketlly  in  s^ize,  extending  well  belo\A'  the  free  border  of 
the  rill!*.  It  inerea-^e.-*  in  size  jso  rapidly  that  the  enlargement  may  be 
iv>te*l  fmin  morning  U^  evening  c^f  tlie  same  day, 

A  petechial  eruption  oeeurs  in  about   lU  per  eent.  of  the  (^se.s  (Mnr- 
diison),     Herjie^  lubuili^;  and  sudaniinal  ve.^ieles  are  met  with  in  some 

The  urine  presents  the  characters  eoninion  to  febrile  conditions.  It  is 
[diminished  in  atnonnt,  of  dark  color,  and  of  higher  speL'ifie  gravity  than 
Inomml,  and  it  not  infret|uently  eontain?^  albumin,  B^Kjd  may  be  prei^- 
[en,    Wlien  the  jaundice  is  markiMl  the  urine  contains  bile  pigment. 

The  headache  tjften  dindnishes,  but  the  pains  continue,  sometimes 

[with  iaereusing  severity  as  tlie  disease  advances.     The  .sntfering  ucc4i- 

hy  moving  causes  tl>e  patients  to  lie  perfet*tly  still,  but  they  are 

'apathetic.     They  are   sleepless,    hut    only    l»et'ause   t>f  the    pains. 

[Cerebral  sv^mptumr^  are  not  mnrkiHl  even  when  there  is  hyper inrexia. 

Occasionally,  however,  there  is  delirium.     The  temperature  remains  at 

ilxHit  the  height  it  reached  on  the  hrst  or  second  day,  with  a  diurnal 

'variation  «>f  2*^  F.  or  more.     The  time  at  whirh  tlie  remissicjn  oi-rurs 

viiri('^  in  different  individuals.     The  pulse  retains  its  frequency  or  is 

I  inmiist^l  somewhat. 

rVwM, — When  these  symptoms  have  eimtinueil  about  a  week,  and 
wiihnpfiurently  ahinning  severity,  the  crisis  come.^.  It  may  occur  as 
early  JIM  the  tifth  ur  be  delayed  until  the  fourteenth  day.  There  is  a 
ftddea  fall  nf  tenipemture  ordinarily  of  frtjui  0.4'^  t<j  W.^^"^  F.  ( Lcl»ert) 
lotho  anrmal  or  helow  it.  There  is  nn  disease  in  which  the  tempeiiiture 
kWi^H^  suildenly.  Lel>ert  has  recurded  a  e;ise  in  which  the  fall  amnuiited 
I'tllG^  F.,  and  Murehison  another  in  which  it  amuunted  to  14.4'^  F, 
intwrelve  hours.  The  pulse  rate  tliininishes  correspondingly,  tlriip}iing 
friHii  12<)  to  70.  Occasionally  it  falls  as  hiw  as  52  uv  48  (Leliert).  The 
che  and  pains  disappwir,  the  tongue  hccumes  clean,  and  the  patient 
into  a  fairly  eimifortable  state.  The  erisis  occurs  most  fre(|Uently 
Ml  till*  night  or  eiirly  moniiug.  On  the  evening  of  tlie  last  ilay  t»f  the 
pimu'.^in  the  temperature  may  rise  suddenly  as  nuich  as  4^  F.  Profuse 
shearing,  diarrhtra,  epistaxis,  or  the  menstrual  flow  not  inimpunitly 
I  t>itm>;  at  the  crisis,  or  the  patient  may  become  wildly  dcliricms  innne- 
I  diiit^ly  before  the  crisis,  and  be  perfectly  mtinnat  after  it  has  passed. 
A?i  a  rule,  the  pulse  contiiuu'S  a  little  al>ove  the  normal,  unil  is  espc- 
Jilly  likely  to  l>e  accelerated  if  the  ]>atieJ»t  attemjits  t<i  getfuit  of  bed, 
\  \\w  H[>petite  returns  and  he  improves  ra]>idly,  feeling  periectly  well 
I  a  nhort  time.  If  he  is  in  an  hns|>ital,  he  may  insist  ujinn  returning  to 
«*rk.     But  his  apjMireut  recovery  is  r^f  short  duration. 

Uipj^. — A  relapse  is  sinv  to  follow  exeejjt  m  a  limited  nund>er  of 

It   Ui^ually  occurs  on  the   sevenlli  day  and    at   night.      It  may 

tir  earlier,  even  as  early  as  the  se*'ond  *tr  tliinl  day.     The  symptoms 

with  all    their   severity.     Tlic  tcmpeniture   rises    to  about  the 

It  it  attained  during  the  Hr-t  paroxysm,  the  pulse  becomes  aecelcr- 

and  again  the  patient   suffers  from   the   headache   and   irniscular 

*     The  duration  of  the  relap-^e  is  varial>k%  tlic  average  being  from 

to  6ve  days,  after  which  a  second  crisis  comes. 

tiroes  when  the  fii'st  panvxysm  is  mild  in  character  the  relapse  is 
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severe,  and  mee  versd.     Id  the  majority  of  casesf  convalescence  is*  estab- 
lished  afk-r  the  relapse,  but   two^  three,  or   even  more   relap«*es  may 

occur. 

Sudden  enliap.se,  Ofi-iirring  withimt  niiy  iip|mreot  cause,  U  a  dan^er- 
oug  and  u^oaUy  fatal  syrnptfuii  in  i\  limited  miiuber  of  cases?.  The 
attack  may  have  l>eeii  irdld  and  have  been  progressing  favoraldy.  when 
jsudileiily  symptoms  uf  cardiac  faihire  come  on.  These  may  f>ceur  at  any 
period  tif  the  disea>4e,  but  are  most  likely  to  uiauifest  tlicniselveii  at  the 
first  nr  secund  crisis.  The  puls(^  lieruioes  small,  rapid,  and  feeble,  the 
skin  is  iiathed  in  a  tNild  clauiiny  sweaty  autt  the  jKttieal  pa.sses  into  a  state 
of  nniMmscionsTU'^s,  to  hv  rajiitlly  fiillowed  l>y  death.  In  sorae  cases  t\w 
puL^e  gives  eviileuce  of  tliL'  impending  cardiac  failure  a  day  or  so  lK:'fort' 
the  crisis,  l)nt  in  others  there  nuiy  be  no  iiKlication  of  the  danger  until 
it  arrives.  Mnrchison  frmud  the  heart  fatty  and  <lilate(l  in  three  cases 
wliere  it  was  examined  post-mortem.  In  other  i-ascs  a  sudden  ettort, 
su*'h  as  trettiug  r)ut  of  IhhI,  induces  cartliac  failure. 

Occasionally  there  is  a  i^f*n(io-eri'*it  toward  the  cud  of  the  tirst 
pai'oxysm.  The  tempenttnre  falls  sud<lenly,  pti'haps  Ih4ow  the  nr>rmab 
antl  the  distressing  syuiptotas  abate.  But  about  twenty-four  hours  al\er- 
wan!  tlie  teniperatnre  ris<is  to  104°  F.,  the  headache  and  the  paiiin 
retnrn,  and  the  actual  rrisis  is  delayed  for  twenty-four  or  tbrtyneight 
hours  hingcr,  Ac(*i>rdirvg  to  Carter,  the  Idoml  during  these  attacks 
shows  the  presence  of  the  spiroeluctie. 

Dr RATION, — The  average  diinitiun  of  ndapsiug  fever  is  from  eight*»e!i 
to  twenty  day8.  After  an  attack  patients  regiun  their  healtli  slowly. 
Convalescence  is  long  and  tedious.  Even  wticu  tlie  diseiise  en<ls  with  a 
singlr  relajise  it  is  often  six  weeks  before  patients  ean  re\sume  work, 
wl^Tcas  if  t!ipy  have  mure  than  one  relapse  the  return  to  hejilth  ii^  much 
longer  dt'lavLHl. 

Aljortive  cascjs  occur  in  rebipsiug  fever  as  in  many  other  spcnnfic 
infections  diseases.  Convalescence  may  be  established  at\er  a  light  tirst 
paroxysm,  or  there  may  be  a  rela[»se  of  short  duration.  In  either  ca^ie 
patients  recover  their  liealth  quickly. 

(rriesinger  intriMluced  the  term  biilfniM  tifphoul  to  include  what  he 
considered  a  <listinct  type  of  fever  attended  by  jaundice  and  by  n  ty}>luiid 
etaidition.  There  is  some  doubt,  however,  as  t(*  what  disease  he  was 
de8t*ribing.  Since  there  is  a  form  of  rela|>sing  fever,  pnivcil  to  Im?  such 
by  the  preseure  of  the  spirochietie  in  the  bkHw],  and  attended  by  Jaundice 
and  a  eoutiimanci'  id'  the  jvyrexia  between  (he  paroxysms,  Murehis^m 
cnnt^uded  that  all  the  rasrs  dcserihed  by  (iriesinger  wvrv  of  this  nature. 
Eijually  eminent  anth<intres,  hi>wever,  c<jntend  that  bilious  typhoid  is 
the  disease  no%v  known  a.s  acute  infections  jaundice.  (See  Weil's  Disea&e, 
page  945.) 

Complications  and  SEQi'EL.f;. — Jjohur  pncumoma  \»  the  most  t*oni- 
mon  of  the  serious  com  pi  i coitions  of  rela|ising  fever,  though  the  fre- 
quency with  which  it  occurs  varies  gn^atly  in  different  epidennc-s.  It 
develops,  as  a  rule,  during  the  paroxysm  or  thc^  relapse,  and  is  esptvially 
likely  to  involve  both  longs.  Pe»*s«*ns  td'  intempenite  habits  art*  mrjist 
often  atlected.  The  tuj.ses  may  be  fuihl  or  severe.  Pulmonary  gangrene 
follows  the  [)neiuuonia  in  a  sniatl  |irojM>rti(m  of  nises.  In  many  epi- 
demics this  complication  has  increased  the  mortality  rate  jKn-eptildy. 
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hUis  is  jjerhap^  the  most    fretjin'nt  complieation  nf  relapsing 

Generally  it  is  mild  in  character, 

AbBoet^eB  mav  form  in  the  spleen  hikI  render  convalescence  slow  and 

8,  or  may  lead  to  a  fatal   tenninatitm  through  pcritoniti.s  or  mcta- 

pvfig^nic  processes  in  other  parts  of  thr  hiKly.      Rnpfurv  of  thv 

^jrm^  without  abscess  formation,  has  occurred,  accrnnpanied  by  sudden 

Qfl  intense  pain  in  the  splenic  region  iind  followed  by  m   rapidly  fatal 

D^f^ntrry  is  a  dangerous  and  ottcntimes  fatal  conip!ieati(>n  in  certain 
epidemics- 

Me8che<le  sj  tales  that /^«/'«/f7i/  uiitia  occnrs  in  a  boot  10  per  fcnt,  *»f  the 
One  or  lx>th  e^irs  n)ay  be  aHected, 

ParoikUth  is  rare.  When  it  does  (x^cnr  the  inflammation  nsnally 
proceeds  to  i^upptimtion  and  delays  convnlesccnce. 

&iiid{iris  may  be  a  dangerous  complit'Jition. 

Tliongh  the  urine  in  rela]>sing  fever  not  infrc^inently  contains  traces 
of  albumin,  symptoms  id'kiihiey  disciisc  mrely  oecnr.     When  symptoms 

I  of  tir»mia  do  ap^Knir  in  the  course  of  the  disease,  they  usually  depend 
ppon  a  pre-existent  nephritis. 
Preg^nant  women  always  abort  or  have  premature  labor  wlien  at- 
licked  with  relapsing  fever.  In  the  majority  of  instanecs  the  mother 
lurv^ves,  but  the  chihl  dies,  even  though  viable  when  born. 
Among  the  more  important  ol*  the  scipic^ke  of  relai>sing  fever  is  a 
post-fehrile  ophilKihikiy  whii'h  »H'curs  in  twti  stages — an  amaurotic  and 
III  inflammatory  stage.  The  inflammation  may  involve  the  iris  alone  or 
tbe  \t\»  and  choroid  e<jat,  and  is  accotnpanied  by  intense  intraorbital 
pain.     Optic  neuritis  occasionally  occurs.     As  a  rule,  only  one  eye  is 

taffecteil.  I^iss  of  vision  not  infrtHiuently  fi>lIows,  At  times  the  head* 
tche  and  muscular  pains  persist  after  the  paroxysms  subside,  and  render 
convalescence  long  and  tinlious. 

DlAiiNoisis, — l)ifficulty  in  recognizing  relapsing  fever  can  oecur  only 
kdiiring  the  first  few  days  of  the  disi?ase,  and  before  tlie  s|)iro(*hietic  liave 
Rtppcarrd  in  tlic  bl<MML  In  its  mode  of  onset  it  is  not  unlike  typhus 
lA*ver,  yellow  fever,  and  smallpox.  But  with  the  exeeptiou  of  typhus 
ifc'vcr,  fully  developetl  ceases  present  littl(Mliliiculty.  Epidemics  of  relaps- 
ing fi*vcT  and  typhus  fever  have  prevailed  at  the  same  time,  aii<l  under 
\eam  circumstances  it  may  be  imijossil^le  tcj  decide  which  disease  one 
U\  deal  with  until  positive  evidence  of  the  one  or  tlie  otiier  presents 
plf.  There  is  the  same  absence  of  prodromal  symjitoms  in  both 
the  s;ime  abruptness  id'  invjision,  the  same  rapid  rise  of  tern- 
In  Iwith  diseases  headaehe  and  muscular  pains  arc  pronnnent 
fijrmjrtoms.  But  in  typhus  tever  ]n-ostnitinn,  in  relapsing  fever 
^^pdlliness,  compels  the  patient  to  seek  hi,^  bed.  In  typhus  fever  the  lace 
^H$  da^iiky — in  relapsing  fever,  flushcil.  In  typhus  fever  dulness  of  intel-^ 
^■hI  acicom panics  the  heailache — -in  relapsing  fever  the  mind  remains 
^Hlbr.  And  by  the  third  <lay,  often  earlier,  tiic  spirocha^ta*  may  be  found 
III  tJie  ItliMKl  in  rela[>sing  fever. 

Pboc;nci**is.^ — Rclajvriing  fever  is  ntit  a  dangerous  disease,  despite  the 
iicverity  of  its  symptr«ns,  and  is  not  often  a  cause  of  death  in  itself,  A 
fatal  ti*rmi nation  rarely  oeeurs  except  from  sudden  colla|)se  t>r  some 
oampliciition.     The  extreme  limits  of  the  mortality  nite  in  the  epidemics 
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which  luive  oi'ciirred  are  2  and   11  ikt  ct-nt.     The  higher. of  these 
reiitjijre?^  hii.s  ncciirn^d  wlieo  cnmpliriUiims  wore  frLTjUt'iit.     Pncumon 


thi: 


IS  tlM'  (■oiTipIit*uti(ni  to  bv  must  tea  red,  witli  tire  f\vceptiuii  of  pyaemia  fol- 
lowiii^JT  sph*nii'  abs(i;ess{*rt  and  dyseiitfiy.  Rupture  of  the  ^iph.'en  may  be 
n:?g;irded  as  an  aeeident,  and  iieecU  seureely  be  taken  into  e«jngidenition 
in  fonuing  a  profrnosis.  Even  tliough  pneumonia  oceuri?»  the  case  may 
terruiuate  favorably,  Rela|)sin^  fever  is  more  serious  in  chronic  alco* 
hube  sulij^'ct,^  and   in  ukl  ]>eo|>le.  ^ 

Canbar  tlirombiisis  is  stated  to  be  a  cause  of  death  iu  some  cases, 
es]n'rially  iu  ju-rsous  wItosc  pn^vious  lieahli  has  been  l>ad  or  tn  those  of 
intempemte  habits.  The  cardiac  thrombosis  is  firubably,  liuwever,  only 
a  ct)ue(»mitant  of  death,  the  actual  t^iwe  being  a  degenerated  myci- 
cardinui. 

Tkeatment. — The  treatment  of  relapsing  fever  is  wholly  exjx^tant. 
The  use  of  various  drugs  has  been  pnipnsed  widi  a  view  tn  abort  or 
modiiy  the  course  of  tlie  disea.se,  but  all  alike  have  proved  unsuec(»ssfuL 
We  are  jmwerless  to  do  more  than  eoml)at  the  sympttjms  a**  they  arise, 
(iuinine  is  t^f  no  avail. 

The  lu-adache  which  is  such  a  pronounced  feature  at  the  oa«^t  of  the 
disease  nuiy  br  rt^lieved  or  diminished  in  intensity  l>y  the  ajvplieation  of 
an  iee-lnig  tn  the  liead.  If  this  fails,  nnu|)lnue  should  In-  eiu[»ltiycd  in 
gufficicnt  quantity  to  relieve  the  headache  and  enable  the  patient  to 
sleep.  For  relief  of  the  muscidar  pains  Ixdiert  reeommcuds  rubbing 
with  a  mixture  of  etpial  partes  of  i>il  and  spirit  of  ehloroforni.  The 
bowels  sliould  be  movnl  at  tlie  eonuneneement  of  ttie  attack  with  a 
single  dose  of  ealumel  and  sodiiun  luearbouate,  or  with  small  duties  of 
calnniel  repeated  every  half  luuir  until  a  gnitn  and  a  Italf  or  two  gnnns 
have  been  given,  anti  foUiwcd  by  a  saline  iu  the  morning.  Later  in  the 
disease  hyrlnigogne  t^athartics  may  he  adndnistertHl  to  keep  the  howeU 
open,  but  (^are  should  he  taken  not  to  push  their  action  too  tar.  If  there 
IS  diarrluea,  it  shnuld  be  stopjietl  by  the  usl^  of  o|>ium,  bismutli  sub- 
nitnite,  and  astringents. 

T!ie  diet  shnuld  ceuisist  of  nutritious  and  easily  digested  foods. 
Further  than  tins,  n<*  sjveeia!  precautions  need  he  taken  in  the  nuiji)rity 
of  ciuses.  Should  the  patient's  appetite  l>e  vonu-ious^  there  is  u(»  objei^ 
tion  to  gratifying  it  within  reasnnal>le  limits.  Patients  who  are  badly 
nourislii'*!  and  ill  fed  should  lie  placed  upon  a  generous  diet  imrut*- 
diattOy. 

S|Huiging  thr*  body  with  tepid  or  cold  water  or  the  use  of  die  eold 
bad)  is  the  best  means  of  eontrolling  the  temperature.  Internal  anti- 
pyretics are  not  to  be  reeoin mended,  because  of  their  depressing  action 
on  the  heart.  If  delirium  is  present,  the  tjromides  and  chloral  should 
be  ut*ed  to  control  it. 

Sympttaus  of  uraemia  demand  the  active*  eniphiynu^nt  of  measures  to 
pronintc  tin*  excretinn  *»f  urea,  Murchison  a*lvis(*s  that  one  iir  two 
drachms  ni'  pcvtiissiuni  nitrate*  one  dra<4un  r>f  dilute  nitric  acid,  and 
half  a  drachm  i>f  the  tincture  id"  digitiilis  be  taken  in  divided  doses  dur- 
ing the  twenty-fiiur  hours.  The  infiLsion  of  digitalis,  eonibined  with 
potassium  acetate,  pt>tassinm  eitnite,  or  sweet  spirits  of  nitre,  will  l>e 
useful  fnr  this  purjmse.  Water  sliould  be  taken  fre<'ly,  and  copious 
perspimtiou  should  be    induced    by   mean^  id'   hot-air  or  vapor  baths. 
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Hydragogue  cathartics  may  be  used,  to  cause  a  vicarious  excretion  of 
urea  by  the  intestines. 

In  old  and  otherwise  debilitated  subjects  stimulation  with  alcohol 
should  be  commenced  at  the  first  indication  of  enfeebled  heart  action. 
Sudden  collapse  demands  the  free  hypodermic  use  of  stimulants^  such  as 
ether,  nitroglycerin,  strychnine,  and  camphorated  oil  (camphor  1  part, 
olive  oil  8  parts). 

During  the  intermission  the  patient  must  be  watched  for  fear  that 
some  complication  may  develop.     It  may  not  be  necessary  to  confine 
hiwa  to  bea,  but  it  is  advisable  that  he  should  remain  indoors.     If  com- 
plications arise,  they  must  receive  appropriate  treatment. 

Parotiditis  should  be  treated  with  hot  or  cold  applications,  whichever 
is   the  more  agreeable  to  the  patient.     As  soon  as  suppuration  is  detected 
*   /ree  incision  must  be  made,  the  pus  evacuted,  and  the  wound  dressed 
axi  tiseptically . 

The  treatment  during  convalescence  may  be  summed  up  as  follows  : 
A  pronerous  diet,  tonics,  and  a  moderate  amount  of  alcohol  with  meals. 
JBmt;t-er  tonics  before  meals,  ale,  porter  or  port  wine  with  meals,  and  iron 
^ft^r  meals  will  hasten  the  recovery  of  the  patient. 


YELLOW  FEVER. 

By  GEORGE  M.  STERNBERG,  M.  D.,  LL.D. 


Definition. — Yellow  fever  is  a  specific  infectious  disease  in  which 
one  attack^  as  a  rule,  protects  from  subsequent  attacks.  The  febrile 
paroxysm  inaugurating  an  attack  usually  lasts  from  two  to  five  days, 
and  is  followed  by  a  period  of  great  depression  of  the  vital  powers, 
during  which  there  is  a  tendency  to  suppression  of  urine  and  to  passive 
hemorrhage  from  mucous  membranes.  The  urine  contains  albumin, 
the  skin  has  a  more  or  less  pronounced  icteric  hue,  and  in  fatal  cases 
"  black  vomit "  is  usually  ejected  before  death. 

Etioixx>y. — Yellow  fever  is  not  a  contagious  disease  in  the  strict 
wnse  of  the  word — i.  e.  it  is  not  usually  contracted  by  contact  with  the 
sick — but,  as  in  cholera  and  in  typhoid  fever,  the  infectious  element 
multiplies  in  the  body  of  the  sick,  and  epidemics  usually  extend  from 
foci  of  infection  originating  from  the  introduction  of  cases  of  the  disease 
into  localities  previously  free  from  it.  Although  not  definitely  demon- 
strated, it  seems  extremely  probable  that  this  occurs  in  the  same  way  as 
in  the  diseases  mentioned — viz.  through  the  excreta.  This  is  indicated 
by  the  fact  that  while  contact  with  the  sick  as  nurse  or  physician  does 
not  lead  to  infection,  the  soiled  clothing  and  bedding  of  yellow  fever 
patients  may  induce  an  attack  in  those  who  handle  them,  and  may  orig- 
inate^' an  epidemic  when  transported,  without  having  been  disinfected, 
t<)  another  locality.  When  yellow  fever  prevails  as  an  epidemic,  physi- 
cians and  nurses  are  very  liable  to  contract  the  disease  because  they  are 
necessarily  exposed  in  the  infected  localities,  not  because  they  come  in 
contact  with  sick.  This  is  an  important  fact  which  is  established  by 
abundant  evidence,  and  yet  it  is  denied  by  many  physicians  living  in 
cities  where  the  disease  is  endemic,  who  insist  that  the  disease  is  trans- 
mitteil  by  personal  contagion.  This  opinion  no  doubt  arises  from  the 
mistaken  assumption  that  successive  cases  in  the  same  house  or  neigh- 
borhood are  directly  connected  in  their  etiology  one  with  another,  a.s 
commonly  occurs  in  the  strictly  contagious  diseases — e.g.  smallpox  or 
measles.  On  the  contrary,  they  all  contract  the  disease  from  a  common 
and  external  source — the  infected  locality.  It  is  well  known  that  cer- 
tain local  and  climatic  conditions  are  essential  for  the  development  of 
the  infectious  agent  (**  germ '')  outside  of  the  human  body,  and  the  con- 
sequent establishment  of  an  external  focus  of  infection  and  the  epidemic 
prevalence  of  the  disease.  On  the  contmry,  we  have  numerous  obser- 
vations which  show  that  the  introduction  of  cxises  or  of  fomites  into 
localities  where  conditions  are  not  favorable  for  the  external  multipli- 
cation of  the  infectious  agent  does  not  result  in  the  occurrence  of  other 
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eases  in  the  vietnity,  as  woultl  fully w  if  the  disease  wan  propagtxtt**!  by 
personal  contact.  Thi^  iss  well  illustrated  in  the  city  of  ifexico,  an*l  at 
PctroiKilis,  a  health  rc^^ort  in  the  mountains  a  few  hours*  jimrney  from 
Kiu  dc  JaneirfK  Yellow  fevt^r  is  endciiiie  at  the  sea -i 'oast  city  of  A" era 
Cruz,  and  during  the  siuuiner  months  persons  from  the  interior  who 
visit  this  infected  loeality  are  very  likely  to  eontraet  yellow  fever. 
l*ersons  coining  from  the  city  of  Mexico  for  a  short  visit  on  business 
or  pleitsnrc  frequently  fall  sick  with  the  disease  after  their  return  to 
tlieir  homes,  l>ut  they  never  communicate  it  to  those  associated  with 
tlicm,  ;in<l  nu  focus  of  infeetirni  is  developed  ns  a  result  of  their  pres- 
ence in  the  (*rnwdcd  and  ratlicr  dirty  capital  city,  which  is  hx^atcd  at  an 
elevatinu  al)ove  that  at  which  the  infectious  agent  is  able  to  pr*jpagatc 
itself  outsiile  of  the  body  of  the  siek.  The  siuuc  is  true  as  reganls 
I*etropu!is,  which  is  a  health  resort  duriug  tlie  epidemic  season  for 
unacelimati'd  persons  residing  in  Rio  de  Janeiro,  Communication 
between  the  two  |jlaces  is  unrestricted,  and  individuals  ex}>osed  in  Rio 
not  infrequently  tall  sick  in  Petropolis,  but  they  never  eMniuuinierite 
tlie  disease  tn  others*  This  is  also  the  4'xperienec  iif  physicians  in 
charge  of  hospitals  located  in  liealtliy  suburbs  of  inleeted  towns.  So 
long  as  the  liospital  and  its  vicinity  remain  uninfected,  cases  do  n€^ 
originate  in  its  wards  as  a  result  of  the  admission  of  yellow  fever 
althnugh  tliese  may  be  eared  fur  by  suseeptiljle  attendants  and  treat€ 
in  the  same  wards  with  patients  suffering  from  other  diseases. 

**  In  his  re[jort  up<ni  the  camps  established  near  Memphis  in  tt 
epidemics  of  1H78  and  1879,  Cohmcl  (Jamen»n  makes  the  following 
statement :  *  It  was  luuud  necessary  that  tlic  oftieer  in  authority  should 
set  an  example  of  constant  inditlerenee  to  attack  in  order  to  appease,  ad 
far  as  pc^ssiljle,  the  constant  anxiety  of  the  jKipnlation  under  his  chargt\ 
Esperially  was  this  true  in  1878,  as  th^pcunitation  went  on  slnwly  that 
year,  and  infected  peo|)le  ptiured  daily  into  the  camps  from  the  more 
pestilential  portions  of  the  city.  Very  many  readied  eam)>  with  tlie 
fever  on  them,  so  that  as  many  as  seventeen  jier^ins  fell  victims  in  one 
niglit,  not  a  lew  in  tlieir  tt^nts.  In  no  instance,  however,  did  they  com- 
niunieatc^  tlie  disease  to  tlieir  families  or  betHellows,  as  far  as  could  be 
tnK'crl.' 

**  In  tlic  siuiie  epidemic  (1878),  Dr.  Minor  reports  that  over  thirty 
cases  were  discovered  among  refugees  in  Cincinnati,  O.,  and  says  :  *  No 
physician  or  nurse  contracted  the  disease,  and  in  nn  instance  did  it 
exiiibit  any  tendency  to  spread.'  The  same  w^as  true  in  XiLshville  the 
same  year  ;  twenty  imported  cases  occur  red  in  ditfen'ut  [larts  iif  the 
city  without  any  local  eases  resultiiig  from  tlicm.  Evident^t*  of  thii= 
kind  couhl  be  extended  to  till  a  volnine  ;  but  sutficient  has  been  prc- 
scntcfl  to  cstabHsh  the  statement  made,  and  the  reader  may  be  nferrcd 
to  tlie  *  proofs  of  non-eontagion  '  in  the  second  voliuue  of  the  elassical 
work  r*f  I^i  Roche  (pp.  236-5fi*].)"  ' 

Formerly  many  of  tln>sc  who  denied  that  yelhnv  fever  could  be 
trausmltted  by  personal  contagion  assumed  that  it  couhl  nut  be  trans- 
mittiMl,  and  ascribed  outbreaks  to  lucal  insanitary  conditions,  together 
with  the  favorable  meteorologie^il  conditions  recognizeil  as  essential  for 

'  Quot€<i  froni  I  tie  writer*  k  urticle  on  Yellow  Fever  in  Wood's*  lit/ertnce  Handbook 
of  the  Medical  Sciences j  voL  viii,  p*  55. 
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the  developraent  of  an  epidemic.  These  believers  in  the  ^*  loeal  orijij;:in  *' 
i>f  tJie  dj&ieasie  denied  the  iieeessity  i'ur  isolation  of  tlie  :^iek  and  qiiamn^ 
fine  restrietions,  while  the  **  cont.ipnnij^tH '*  insisted  njiun  the  exoHe 
iiri^nn  of  the  disense  and  it.^  transmij^sihility  bv  ^sliijis,  persons,  and 
Ibmite^.  That  thU  hitter  v^iew  is  eorreet  is  beyond  question,  ulthonp^li, 
t  we  have  ^hown,  the  disease  is  not  usually  eoniaiuuieated  by  p<'rsonal 
^eontact,  and  favorable  external  eonditious  are  as  essential  for  the  devel- 
opment of  an  epidemic*  as  is  the  introduetion  of  the  sj)eeitir  inft^etious 
Agent. 

As  heretofore  sng|rt^Ht(*d,  the  yellow  fev<'r  patient,  like  th<'  patient 
^'ith  eholeni  or  typhoid  fever,  probably  carries  **  germs'*  in  his  intes- 
tine which  are  capable  of  abnndant  development  outside  of  the  body 
^when  local  conditions  are  fiivomble.  As  to  tlie  specific  germ,  we  have 
30  exact  infommtion,  inasmoeh  as  all  attempts  to  deinonstrate  its  pres- 
ence In  the  bodies  of  the  siek  or  tu  isolate  it  from  tlie  exr^rrta  liave  been 
msnei^esjsiful.  But  the  conditions  favorable  for  its  devclojmient  are 
r41  established. 

YeUow  fever  is  efidemic  at  certain  places  npou  the  sea-t*oast  of  North 
ind  Soinh  America  and  tlic  islands  in  the  (lidf  of  MexftMi,  and   from 
JiejM?  places  it  h  disseminated  by  human  interouirse.     K[>ideruies  eoin- 
[xnonly  develop  as  a  residt  of  the  arrival  from  an  infivtcnl  locidity  of  an 
l^adividual  who  has  bci'ii  taken  siek  en  rfmir  or  after  his  arrivaL     But 
__    may  originate  from  tlie  introduetit*n  i>f  infected  artiel(*s,  irjdepend- 
ftdy  of  any  imp<irted  case.     The  origin  of  several  epidemic's  has  been 
1,  with  grt^at  probability,  to  the  unloading  of  earth  Imllast  from 
the  vicinity  of  an  infected  city  upon  the  wliarves  of  a  healtliy  seaport 
louring  the  s<:ii4?on  favorable  for  tlie  devel<>pment  of  the  disease. 

As  a  nde,  some  time  elapst*s  after  the  introduetion  of  a  <'ase  or 
r>f  **  fomiles"  hefi»r<' the  outlu-eak  of  a  local  epidemic.  Tliis  interval 
varies  a(HM»rding  as  loeal  conditions  are  favorable  or  otherwise  tor  the 
gveloiinient  of  the  infections  agent. 
Yellow  fever  is  essentially  a  drntwe  of  Ihe  .^ca-vocuii^  and  especially 
P'^f  largi^  citici^  in  an  unsanitary  condition,  but  when  eirenmstanees  are 
j&vorahle  it  may  extend  into  the  interior,  tV>l lowing  rout<'s  of  travel,  and 
(*ially  navigable  rivers. 
It  Ib,  however,  confined  to  the  lowt  r  levels  even  in  tropical  or  sub- 
tropical regions*  In  the  Antilles  the  disease  ratvly  juvvails  at  an  alti- 
tuae  above  7(M}  feet,  In  Mexico  the  cities  of  Orizaba,  Jalapn,  and 
Puebla,  which  are  more  than  MOnu  teet  above  the  sea  hnel,  hnvi*  never 
^iifTere*!  fnmi  the  disease^  although  they  have  unrestricted  communication 
with  the  infectf^l  scajH»rt»  Vera  Cruz.  In  Spain,  wlit  re  several  severe 
•'pidemies  have  CK'curred,  the  disease  hns  ntrely  prevailiHl  at  an  altitude 
above  iaX>  feet.  The  epidemic  at  Madrid  (altitude  2(M)0  feet),  which 
minirriHl  in  1878,  wa.s,  however,  an  exee[>tirai  to  this  nde.  In  the 
Unititl  States  a  severe  epidemic  o(*enrred  at  (1iattauoo^;ii,  Tcun.,  in 
1S78.  Tliis  town  has  an  nititude  of  74o  fe<'t,  whirh  is  tti**  highest 
ir  at  which  the  disease  h;is  prevaihd  in  this  country. 
TemjH^talure  is  an  essential  liictor  in  tletermiuing  tlie  pnwalence  of 
ydlow  fever  in  those  places  when*  it  is  endemic  and  in  the  establish- 
iag  of  new  centres  of  infection.  Although  the  disease  prevails  to  some 
extent  tJiroughont  the  year  in  the  cities  of  Havana,  Vera  Cruz,  and 
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Rio  de  Janeiro,  it  is  espocially  prevalent  during  the  hot  !*c*a8on  id  the 
cities,  and  it^  epidemie  extension  occurs  tmly  in  the  summer  montl 
The  ^eatiuual  pre%alenee  iu  the  city  of  Iluvana  i8  shown  in  tlie  tbllow- 
iog  table,  compiled  by  Chaille  : ' 

ModalUy  from  YeUow  Fever  in  the  CUtf  of  Havana  for  Tm  YearSy  li 
to  1879,  luduswe  {Uiamy 


Mouth, 


JaiHiarv 
February 
Mari'li 
April 
May     .    . 

JuiM*      . 

Jyly     .    . 
August 

<Jtiober  .  . 
Novexuher  * 
rHnvmber 

Totut 


1870. 


isn. 


UTi. 


1073. 


1^4* 


WJb. 


187ft. 


32   im 

142  292 

187  I  675 

144  250 

102  97 

100,  42 

105  31 

82 !  19 


6ti5    99J  I  515  1244  ll425  llOUl  1«19  il374  |1559  ll444 


In  placet^  whielt  have  a  mean  winter  temperature  below  65^  F.  t|ie 
di.sease^  when  introdiired,  cannot  establi.sh  it.self  as  an  endemic.  Tlie 
dcvc!<jpnient  of  an  epidemic  requires  a  tenijuTature  of  7^1°  to  80^^  F., 
maintained  fi>r  some  time,  and  upon  the  approaclx  of  cool  weatlier  tlie 
pni^rcHs  of  the  diseaiic  i.s  ehcckerl.  When  the  temjioratufe  falln  beh^v 
the  freezing  point  it  iti  usually  eumpletely  arrested,  and,  as  a  rule,  the 
<I(sease  dnes  not  recur  thiring  the  stieeecdinj:^  sununer  uidess  it  is  again 
introduced,  Ki)idemics  nniy  terminate  before  the  iieeurrcnce  of  cfdd 
weather  simply  because  all  suseeptil>le  perscms  in  the  infected  area  have 
.sullcred  ati  attack  of  tlie  *liseaHe,  Under  these  circumstiinee^  the  con- 
tinned  activity  uf  the  UKirbitic  clement  (**germ")  is  shown  when  **  tin- 
acclimated  *■  I jersoiis  venture  tn  visit  the  infeeteti  loeidity  ;  and  many 
lives  hiive  been  sacTiheed  by  the  premature  n^urn  of  refugees  to  their 
ImuM's  in  th(^  i)elief  that  they  cimlil  safely  do  s*\  as  nn  new  ea*ie^  had 
recently  uecurred  in  tin'  pest-strieken  town.  ^H 

Atmosphrric  moi^fnrf  and  precipifaiion  iuHucnce  the  developraeBP^ 
of  yellow  fever  epidemics^  and  in  arid,  desert  regions  the  disease  is 
lui known.  But  while  a  ecrtain  amount  of  atmospheric  humidity  and 
?inil  moisture  is  essential,  the  disease  has  sunietimcs  eomuiitted  it« 
greatest  ravages  thiring  unusiudly  dry  seasons.  Hc^avy  mhiri'  by  puri- 
fying tlie  ntniosijhejv  and  wasliiug  away  aeeumnlations  at  tilth  may 
exercise  a  ilivoralde  iuilnence  ufjon  the  progress  of  an  epidemic.     The 


frath'  whnh  of  tli(^  tropics,  and  strong  sea-bn^ezes  in  genenil,  are  bci 
ficial  from  a  sanitary  (>oiut  of  view,  and  places  exposed  to  their  c< 
tinuous  iietion  rarely  suifi-r  from  the  disease  under  consideration.     They 


■3M 

he^ 


dilute  and  carry  away  the  poiscmous  emanations  from  insanitarv  plact 
and  rtdresh  and  invigomte  those  who  inhabit  localities  exfKii^ecf  to  the 
action , 

^  Meport  to  tht  Natimial  Board  of  Healthy  Wmhinguxa,  1880. 
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The  wind  has  little  to  do  with  the  dUsomiiiation  of  tlie  diBfase. 

This  ifl  ehowB  by  the  fact  that  vessels  which  anchor  some  distance  from 

I  the  shore  tn  the  vicinity  of  infected  plae(*s  do  nut  siilfer  fr*.)ni  the  disease 

\s  they  are  kept  in  a  mn)il  sanitiirv  cr^ndition  and  unaeeliniatized 

I  t  >  of  the  crew  are  not   jn'rniitted  to  go  on  sliore^  while  vessels 

I  lyiDj;  at  the  wharves  are  very  liable  to  bc<M>nie  infected. 

The  board  of  experts  appointed  by  <_*ongrest?  to  investigate  the  ejM- 
Ideniic  of  1878  arrived  at  the  following  iH>nclu>?iou  :  **  We  know  of  no 
insiaDee,  either  from  our  own  observations  or  from  the  |>nl>lished  records 
<if  yellow  fever^  in  which  it  has  been  established  that  the  disease  ha^j 
1  hei^n  carried  to  any  eonsiderabk'  distance  l>y  atmospheric  enrrents  or  by 
^ainy  mode^  or  vehicles  uf  conveyance  other  than  those  connected  with 
I  human  traffic  and  travel/* 

Saxitary  Conditions. — When  the  infectious  agent  is  introdnccd 

by  tlie  »iok  or  by  means  of  fomitc8  to  h)ealities  in  tlie  **yLllt)W  fever 

LA>]ie''  during  tlie  season  favonible  tor  ttic  epidemic  prevalence  of  the 

I  disease,  its  propagation  with<>ut  doubt  depcmls  largely  uyion  local  insan- 

,  itan'  ixinditifULN,  and  it  is  doul)tful  whether  it  cuiilJ  effect  a  liMlgement 

in  a  cli^n  and  well  jmved  city,     It*^  epitlemic  prevalence  in  New  Yt>rk 

and  Philadelphia  during  the  latter  part  i>f  the  last  and  the  early  part 

N»f  the  prej^ent  century  was  tin  ring  a  periiHl  when   these  citic,'^  were  fur 

ihr  most  }>art  nni>aved,  unsewcretl,  and  unclean.     And  it  is  iti  similar 

I(Ktilitie.«^  in  the  cities  now  most   suljjitN_»t  to  invasion  that  it  usually  first 

itjUH-ars  and  most  peivistently  remains.     In  Havana,  Kio  dc  Janeiro, 

l&uti  oilier  endemic  foca  of  the  disease  it  is  esfK^nally  prevalent  in  low- 

rlyhi^,  filthy  district's  with  unpaved  streets.     ()rganic  mntter  of  animal 

iorigin  in  a  state  of  decomposition  ap]>cai's  to  atlbnl   a  favoraltlc  nidus 

for  tiie  germ,  and  the  accumulatitju  of  iccal  mattt^r  in  exposed  situations 

i**  favorable  to  the  development  of  an  cjiiflcmic.     Reasons  liavc  already 

lieen  given  ft»r  the  view  that  the  excretii  of  the  sick  contain  the  specific 

iafectiouH  sigent.     Dr.  Parkes,  the  English  hygicnist,  maintained  the 

fecal  origin  of  the  disease.     He  says  :  **  To  use  a  convenient  phrase, 

I  vcUtiw  fever,  like  cholera  and   typhoid   fever,  is  a  fe<*al  difiease.     And 

(here  we  find  the  explanation  of  its   luealization  in   the  AVest  India  bar- 

nu*k6  in  the  olden  time,    Round  every  liarrack  then^  wire  cesspit^^  often 

<»p«-ti  to  8un  and  air.     Every  evacuation  of  healthy  and  sick  men  was 

thnm'ti  into,  perliaps,  the  same  places.*' 

Ooe  method  by  which  infe<^tious  material  may  be  transjKirted  from 

uueh  exposi'd  filth-beds   to  the  stomach  of   individuals   living  in   the 

vieiuity  has  nx*ently  attract<'d  cnnsitieralile  attentiitn  in  conneetion  with 

[the  pro[iagiition  of  cliolera.     This  is  throngh  the  agency  of  flies,  which 

Imay  c^>rae  dire<?tly  from  a  ees?spo(il  to  the  kit<'hen  or  dining-nM>m,  and 

^there  contaminate  articles  used  for  fbotl  or  drink.     In  this  conneetion, 

however,  it  is  well  to  c^all  attention  to  tlie  fact  that  the  epidemic  preva- 

[lenee  of  the  disease  has  never  been  shown  to  dej>end  uj^on  the  use  of  a 

Mfintiiminated  water  .'^U|)ply,  as  i:^  the  case  in  eholi^ra  and  typhoitl  icver* 

In  citif*s  having  a  common  water  supply  the  dis<«ase  is   not  geuerally 

|diHVtM*d  at  the  outset  o{  an  epidemic,  but   it  extends  nither  slowly  from 

|iH*rtajii  infectf*d  foci  to  which  it  has  been  introduced  in  the  first  instance 

^r  Huhsecjuently. 

Bacteriology. — We  have  seen  that  the  development  of  a  yellow 
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fever  epidemic  depends  upon  conditions  external  to  the  human  body 
relating  to  terapemture,  tilth  aeeuiniiliition,  etc.,  and  in  the  pre.seut  state 
uf  science  we  are  justified  in  the  iiiferenee  tliat  the  specific  infeetiotis 
agent  which  nitiltipUos  in  prcsenee  of  such  conditions  is  a  living  ruicn> 
organism  iy(  some  kind.  But  the  morphoh>gieal  and  biological  cliarac- 
ters  of  this  hypotlietical  germ  iiave  nrit  yet  been  dc^monstratcd,  Thi^ 
assertion  is  based  upon  the  persona  1  iMvcstigations  of  the  writer  made 
\n  Brazil,  in  (?uba,  in  Mexico,  and  in  tlie  I'nited  States  in  accordance 
with  an  act  of  Congress  (1887)  authorizing  such  an  investigation, 
my  report^  of  these  invcstigiitioiis  I  have  formulated  my  conclusions  j 
follows  : 

'*  The  mi>st  approved  bact^riologiciil  methcKls  fail  to  demonstrate  ti 
constant  presence  of  any  particular  micro-organism  in  the  bKxKl  and 
tissues  of  yellow  iever  cadavers. 

**The  nncroH>rganisms  w^hich  are  8ometLmes  obtained  in   cultures 
from  the  blood  and  lis^snes  "  (inxniediately  after  death)  **  are  present 
c*>mpanitively    small    numl>ei>it    and    the   one    most    trcquently    foim 
(Biicilins  cnii  communis)  is  present  in  the  int(^stinc  of   healthy  indi 
vidnals  ;  ronsetjuently  its  occasional  presence  cannot  have  any  etiok 
ical  import.   .... 

"  Having  failed  to  demonstrate  the  }>rescnee  of  a  specific  germ  in"^ 
the  blooti  ami  tissues,  it  seems  prolmblc  tliat  it  is  to  be  found  in  the 
alimentary  eaiiab  as  is  the  ease  in  cholcm.  But  the  extended  rescarebes 
made,  and  recordi-rl  in  tlic  present  rejvort,  show  tluit  the  i-outerU^  of  the 
inti'stiu*'  of  yellow  fever  cases  contain  a  great  variety  of  bacilli,  and  not 
a  nearly  pure  cnlture  of  a  ^iugle  sjx'cies,  as  is  the  case  in  recent ; 
typical  C4ISCS  of  cholera. 

**  Comparatively  few  liquefying  bacilli  are  found  in  the  faeces 
charged  during  life  or  in  the  intestinal  contents   eollected   soon   after 
deatli   fnun  yellow  fever  cat  hi  vers.  ....  ^J 

**Sonie  of  tlic  micro-organisms  present  in  the  dejecta  of  yellow  fev€?l^ 
patients,  as  shown  by  stiiined  nno'ar  preparations,  hiive  not  devclo|KKl  in 
the  cultures  made,  cither  aerobic  or  auaerol»ic.  One  extremely  slcn<lcr, 
filiform  liacillus,  which  eiin  only  be  seen  with  high  p^uvers,  and  whieh 
is  (piite  abundant  in  some  of  my  |>n'parations,  has  never  l>een  obtained 
in  the  eidtures  made,  ati<l   no  doulit  tlicre  are  others  in  the  same  cjite- 

**  That  the  yellow  fever  gi'rm  is  strictly  ancrt»bic,  fir  that  it  will  t>ul 
gro\v  in  a  special  nidns,  may  be  inferred  from  certaiji  facts  rtdatiug 
the  extension  of  epidemit*s.*' 

It  may  eventually  lie  found  that  the  micro-oi^uism  which  prmiue< 
this  disease  In-huigs  to  an  eutirelv  dit!erent  grou])  from  the  bacteria  :  we 
are  disposetl  to  lielieve,  however,  that  it  is  an  nnaen>l»ic  bacillus  which 
multipliers  iu  tlu^  intestines  or  in  fi'cal  acciunulations  imtsid*'  the  hmly, 
and    wluch  prmluecs  a  dcudly   toxin  (toxalbumin  ?)  to  which  the  phe-_j 
nomena  fd'  the  disease  are  due.  H 

In  view  of  the  facts  heretofore  recorded  au*l  the  enu<*lnsious  reachiMi'* 
m  a  result  of  ex jjcri mental   investigations  it  is  evident  that  the  dejecta 
of  yellow^  fevtT  patients  slmidd  be  regarded  as  infectious  nnUcrial,  and 

'  lit'liorl  on  ihti  Eiioloffy  and  PrevrtUton  of  Y^low  Fevers  Govemoient  Priutiiig  Office, 
Wiishingtoii,  IStMX 
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iltl  m*ver  1)1*  thrt>\v»  iiitn  privy  vaults  ur  upon  the  sch!  until  they 
rluive  bw*u  eompktcly  dii?^ infected. 

Srsc^EPTiBiLiTY  AXT)  iMMrxiTV. — Wlu'u  vellow  fever  prevails  as 
(epidemic  all  |)ersoiiK  ex|xxsed  Avilhiii  the  infected  area  who  have  nut 
prevUHlsly  iiutfered  an  attack  ar«'  liable  to  cnntraet  tlu^  <lis(*ase.  But  there 
lA  oonfiidemble  dii^erenee  in  the  snseeptihility  of  individuids,  and  the 
negro  race  is  generally  iK^Heved  to  be  les.s  i^UBceptil)le  than  the  white, 
Thk  i»  maiiifessttMj,  however,  by  the  <Mrntparative]y  mild  ehanieter  r>f  thi' 
uttaek  rather  than  by  an  immunity  from  tlie  drsea>ie.  Aer^ordinrr  to  J^i 
Rfjche,  the  mortality  am*»n^  tlie  whites  nn  the  islaml  of  Jarnaira  was  102 
|ier  HXM*,  and  amonfj:  the  blacks  S  per  1000  ;  in  the  Uahamas  tlie  mor- 
hditj-  of  the  whites  was  Tj**  pt-r  U)00,  tliat  of  tlie  Idacks  5.fJ  per  lOOO, 
In  the  ^reat  epidemie  of  1878  the  neg^roes  appear  to  have  furnished  a 
miii*iderable  pn:»portion  of  the  eases,  ami  in  eertidn  loailities  the  mortal- 
ity among  them  wns  considerable.  Thus  at  Brownsville  (Tenu/)  1(j2 
ca*#^  with  21  death.s  cjccurreil  amtmi:;  tire  ei^loivtl  population  ;  at  Cliatta- 
iKMjga,  in  a  total  of  <jH5  eases,  420  wcrt*  eohnu d  ami  2o(>  white,  wlnle 
the  mortality  amon^  the  blacks  was  4ii  and  amou^^  the  whites,  118  ;  at 
Decatur  (Ala.)  ti4  eases  and  28  deaths  ocenrred  among  the  whites,  and 
lH*>€a^'s  with  21  deaths  among  the  blacks.  The  natives  of  nortluTn 
lutittides  an*  generally  believed  to  be  more  su.seeptible  than  those  born 
111  tr<^>pieal  or  8ubtropieul  countries,  ami  the  mortality  among  the  fair- 
kinned  natives  of  the  Nortli  is  higlier  than  arnnag  natives  of  Soutlicrn 
vurtn>e,  Blair,  as  a  result  of  ol^servations  made  in  (luiana,  says : 
'The  lower  the  winter  temperature  in  the  native  country  of  those 
ttackin],  the  more  severe  was  their  sickness;  so  that,  while  the  mor- 
ality' uniong  West  Indians  amnnntcd  to  only  6.9  per  cent,  of  the  siek, 
rriH-  to  17.1  among  the  Italians  and  French,  Mll^  among  the  English^ 
|L2  among  the  Germans  and  Dutch,  and  27.7  annaig  tlie  Hi'andinavians 

Ka-.^iaiis.*^ 
The  mortidity  among  the  indigenous  races  of  the  West  lndie^  and 
thnt^e  [lartH  of  North  and  Sinth  Amerir^i  in  whi(4i  the  disease  pre* 
^raik  (x^casionally   or   habitually,   and  of   Mongidians   living   in   these 
"^'^ions,  is  also  li'ss  than  among  llie  whites  ;  Imt   none  of  these  races 
♦  jave  an  immrmity  from  attack. 

A  i?inglc  attack  of  yellow  lever  usually  protects  from  snbse<pieut  at- 

."^acki^^eispeeially  if  the  indivulual  continues  io  n*si<le  in  one  of  theendenue 

Ibci  of  tiie  disM^ase,     While  second  attacks  arc  e^trnparatively  rare,  and 

^ime  authors  of  ex|M*rienee  have  assi^rted   in  ptisitive  terms  (Blair  and 

»thcrj<)  fluU  they  never  occur,  tliere  is  amj^le  evidence  that  tme  attack 

not  always  nrotective.     Thus,  **  I>r.   Jackson  states  tliat  in  S[>ain, 

taring   the   epidemic  of    1820,    20   well   autheutirati^d  instances  came 

I  within  hU  knowltMlge  of  persons  l»eing  attacked  wlio  had  had  the  dis- 

I  ¥tiM*  before."-      I>r,  Wrngg,  speaking  of  the  epidemic  in  Charleston  iti 

18/>4,  savB  I  "Six  of  these  were  so  well  proved  as  to  admit  of  no  doubt 

^tlie  subject.     Some  of  the  patients  were  idt  iititied  as  having  gnnc* 

E>agh   the  fever  in  this  (the   Ki>per)  Imspital   in  18,12,  throwing  up 

black  vomit  on  bnth  oceasinns'*  (La    Boche).     l>r.  Kush  also  obstj'ved 

Mwrnd  attacks  in  Philadelphia  in  jrcrsnns  wlio  had  suffered  a  cotJipara- 

tivdy  on  Id  fir^t  attack. 

In  localities  such  as  Havana  and    Rio    dc   Janeiro,  where  yellow 
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fev«_*r  has  I'stabl Islifil  itself  as  mi  ondemic  dbease,  tlu*  a<liilt  iiiitive  p<jp— 
iilatiiiii  tiijoys  an  imiounity  which  is  almost  abs4>lut€%  and  has  beot:M 
^inpix^sod  to  hv  hereditary.     Thiw  view,  until  recently,  was  gtmeralh^ 

jitTt'pted  hy  physirlaiis   ri'sidin^   in  these  endemic   fm-i  of  the  diseas-e 

Thi-re  is,  hfuvever,  neruinnlatin^  evidence  that  the  immunity  enjnyed  b\^ 
^*rreiik"s''  is  imt  inhcritrd,  but  results  tVnm  a  mild  and  iLsually  unrt^*<»^ — 
nized  attack  durinjj:  infancy  nr  childhund.     Duwlcr,  writing  <if  the  epi — 
demic  of   1853  in  New  (3r leant*,  says:    *' Mimy  Creole  children   had, 
dnrin^  the  epidemic  of  185:^,  a  fever,  a  slight  fever — ^>t11o\v  fever,  if 
you   pleasL%  known  as  such  nithei'  by  the  coexistence  of  the  epidemic 
than  from   any  severe  sympt*nns  among  these  children — a  slight  fever 
ue\'er  yet  described,  having  generally  but  one  jwiroxysm,  lasting  from 
six  hours  Xiy  one,  two,  or  three  days,  scarcely  ever  requiring  medication. 
That  a   tew  of   these  cases  aeqiiircil  an  alarming  violence,  and  even 
jjroved  fatal,  is  most  true,  most  deplorable/' 

Hincmann  writes  with  reference  to  Vera  Cruz  :  "  Until  lately  the 
physii'ians  and  |*eo]>le  of  Vera  Cruz  sujiported  witli  fanaticism  the 
dogma  that  natives  were  absolutely  exempt  from  yellow  fever.  But 
the  feartbl  epidemics  of  recent  years  (1875,  1H77»  1878)  have  workwl 
a  change,  for  so  many  native  children  and  adults  suffered  that  the 
truth  could  no  longer  be  denied  that  these  do  not  enjoy  au  abt*olute 
immunity/' 

In  Culia  tlie  tlogma  that  creutes  are  exempt  imm  yellow  fever  did 
not  withstand  the  searching  investigation  made  by  the  Havana  yellow 
fever  conunission  of  187S). 

In  the  epidemic  of  1887  at  Key  West  the  children  of  "acclimated  ^* 
Cubans,  natives  of  Havana,  born  since  the  arrival  of  their  pareuth  at 
Key  Westj  showeil  tlie  s^imc  susccptil>ility  t4>  the  disease  as  other  chil- 
dren. The  recent  investigations  of  Uuiteras  also  give  stn^ng  suppirt 
t<i  the  view  tliat  the  immunity  of  adult  iTeoles  resnUs  from  an  nnn^eog- 
nizeil  attack  occurring  during  ehikllnjCKl.  Blair,  speaking  of  the  epi- 
demic in  British  Guiiuia  (1851-54),  says:  **  Infancy  was  one  of  the 
most  favoring  causes  of  the  action  of  the  yellow  fever  poison.  The 
eoustitntion  of  the  new-horn  or  young  white  creole  was  highly  suscepti- 
ble.    He  <*r  she  was  truly  in  the  category  of  ncw~comera.*' 

The  great  susce|»tiljility  of  Mew-(*omcrs  wlio  withimt  previous  *'  ac- 
climatization *'  are  expt^sed  during  the  prevalence  of  an  epidemic  is 
generallv  rccognizetl  in  those  places  where  the  diseiise  is  endemic;  and, 
(ui  tlie  tftlier  handj  persims  Avbo  have  resid(*d  fiyr  some  time  in  an  infected 
h>cality  seem  to  acquire  a  certain  degree  \\(  immtniity  independently  of 
au  attack  of  the  disease.  The  fact  tliat  foreigners  may  remain  for  yirars 
in  Havana,  in  Rio  de  Janeir<p,  and  other  emiemic  foci  of  the  disease 
without  sutlcring  an  attack  is  well  cstablishecb  liut  those  who  have 
esc^iiped  for  several  years  are  liable  to  be  attacked  during  a  season  of 
unusual  epidemic  prevalence.  The  diseas<^  is,  however,  less  fatal  in 
snch  cases  than  among  unacclimatizcd  strangers. 

Owing  to  the  immunity  acijuired  in  childhood  or  l>y  long  residence 
in  the  infected  area,  yellow  fcvi^  is  a  disease  of  minor  imjMirtance 
among  tlic  native  ptqndation  in  cities  where  it  is  rndeinic.  This  is  shown 
by  th(*  following  figures  :  In  the  city  of  Rio  Janeiro,  which  ha^  a  pcipu- 
lation  of  40(^1  KK),  tin-  mortality  frcmi  some  of  the  principal  causes  of 
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death  in  di^^H^1886,  an  epidemic  year  sii  fur  a?*  vx-Uow  fever  i,s  con- 
eemed*  wa^i— from  tuberculosis,  2077  ;  diswiges  of  the  eirctilatory  appa- 
nii  '  ^'8:  dii^'a.-^e?*  of  the  eerebro-spir*aI   system,  1345;  diseases  of 

il.  live  apparatus,    10f>7  ;  maluriul   diseases,    108(i  ;    if i'Iifm\ fever, 

ItUri.  in  the  same  year  (1886)  ni(»re  thau  twiee  as  many  deaths  among 
tlir  civil  jiopulation  of  Havaria  residted  from  tulicreiilosis  as  i'nmi 
vflUw  ftfver.  That  the  immunity  eujoycM:!  l)y  the  iwi>ulatiou  of  the 
inf«*t^i^I  cities*  mentioned  is  not  due  to  climate,  per  >ff,  is  shown  hy  the 
fiM't  that  eountry  peiiple  living  in  the  same  latitude  readily  contract 
How  fever  when  th<'y  visit  these  cities  during:  the  epidemic  season; 
»  by  the  fact  that  when  the  disease  was  first  iiitnMhie<'/l  to  Kiu  Janeiro 
ill  \S4il  the  native  population  gave  no  evidence  oi'  immunity,  and  for 
several  years  the  mortality  among  them  was  considerable. 

The  siiseeptibility  of  males  and  femah^s  probably  does  not  differ 
materially,  although  a  larger  mortality  occurs  among  males,  because 
they  more  frequently  and  often  recklessly  visit  infected  hwalities,  and 
iM^f-aust*  of  the  intern penite  habits  of  t^onie  of  thr>sc  who  fall  victims  to 
tht*  dis**jise — e,g,  siiilors  and  soldiers.  A  recent  debaiu-h  is  genendly 
ree*»^rii»eii  as  a  pretlisposing  cause. 

Fathoujgical  Anatomy. — An  inspeetiou  of  the  exterii>r  of  the 
Ijfkly  of  an  individual  v^ho  has  recently  siieeundjed  to  yelh>w  fever  fur- 
nl-hesi  iuilit^tions  wiiich  should  nt  once  arouse  suspicion  as  to  the  nature 
of  the  di»t*a.se,  especially  in  localities  wIumv  it  is  known  to  prevail.  The 
integument  |*resents  an  icteric  hue  winch  ditfci^s  from  the  saffron  yellow^ 
i-oh>r  of  jaundice  and  is  due  to  blood  pigment.  It  resembles  the  color 
which  is  seen  to  follow  a  bruise  ciiusing  an  effusion  of  IjIxmkI  int(^  tlu* 
tii^FUe^,  and  is  less  intense  and  less  uniformly  distributed  than  the 
yellow  pHHlueed  by  bile  pigments.  Moreover  tlie  dejK  udiug  poi'tions 
of  the  IkmIv,  as  a  ivsult  <>f  hypostati*'  congestion  ami  pressure^  have  a 
tUvjRT  coloration  and  are  more  or  less  livid  and  mottled.  That  this 
ap(Mnintiu*e  is  due  to  pressure  and  position  is  tnhown  by  the  fact  that 
when  the  bo<ly  is  placed  upon  the  sid(^  or  ahdonu^n  soon  after  death*  the 
mf*.**!  de|R*ndent  part  still  shows  thir^  livid  and  marbled  apj>earance. 
The  fiiee  often  has  a  livid  and  turgcscenl  appearane<\  like  that  of  a 
iMT^in  recently  dnjwned,  or  the  face  and  hands  may  a(>]>ear  cy  a  nosed. 
The  lips  or  gtmis  are  fd'ten  soilctl  with  dark  Idood  as  a  result  of  passive 
hemorrhage  during  the  last  hours  of  life,  and  a  little  stream  of  black 
fluid  may  fn^fjuently  be  seen  trickling  from  tlie  corners  of  the  mouth  or 
OiJ-^tri]?*.  This  is  the  so-t^alled  **  black  vomit,*'  which  flows  frtmi  the 
clisti*nih*<l  stomach  or  is  forced  out  Ijv  an  accunuilation  of  gjis  in  the 
inte^lini'.  Cadaveric  rigidity  is  cstablisluxl  soon  afler  ilcath.  in  the 
wiinn  lalitnd<*s  where  the  disease  liabitually  ]H'evails  putrefactive 
d€*i'4imtK»sition  quickly  oeciirs,  and  unlcf^s  the  autopsy  is  made  within 
few  hours  after  the  fatal  termination  i>f  a  case,  jjostmortem  changes 
likely  to  comj)licate  the  patbolugicnl  apjiearances  resulting  from  the 
cli.Nea^ie. 

The  fjlowf  in  yellow  fever  presents  no  changes  which  can  be  recog- 
nized by  a  microscfipical  examinatiftn  during  the  progress  of  the  case  or 
immediately  after  death,  but  there  is  a  certain  degree  of  disorganization 
i>f  the  red  coqiuseleB  in  severe  and  fatal  eases,  as  is  shown  by  the  y(»llow 
lur  of  the  serum  from  the  presence  of  free  haemoglobin.     This  may 
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be  h\rrhr\'ri\  iQ  bl'^.-l  ^irawn  a*  ^ariy  a*  the  third  or  fourth  day,  but  Is 
mach  nk<}j>:  pp'OMunciril  in  that  i.-btaio^l  ftrim  the  lai^  vessels  and 
f:SLviu*Tr  f»t  th»r  bf^n  afrer  d^^ath.     The  ^ernm  «jbtaiiied  frum  blisters  in 
a^lvanf-*:^!  oslt*^*  aU*^  hstr  a  yell«>w  f»Ior.     That  this  is  not  due  to  bile 
pijfTn*rnL*  L-  -hown  by  thtr  f-heniical  researches  of  Cimisset  and  othei^. 
BNji>^l  drawn  ijurin:;;  litV  d*:^>  n«>t  ir^i^Iate  readily,  or  the  coaguluni  is 
-fffi  and  h/fr^',  and  the  blojii  in  the  ht^rt  and  large  vessels  after  death 
]-•  ii«!ijally  fluid  and  «]ark  oiI**rv«J.     The  cavities  of  the  right  side  of 
the  h'ran  may.  however,  o.'ntain  ^*lk  ojci2:ula,  and  the  ri^t  ventricle 
?!ometime^   (iintain-  a  niMD-  t*T  Itrse?  dee»>k»ri2ed  fibrinous  clot.      The 
^^  di^inrinizeil "  and  diffluent  o>nd]ti<>n  «>f  the  blood  has  been  supposed 
by  ^ime  to  account  f«jr  the  pa»ive  h^fUiMrrhages  which  are  so  charac- 
teri-^tic  of  the  dL-ea-^e.     But  it  L^  evident  that  if  the  capillaries  and 
larjr'-r  vf--.-^l«  were  intat.-t  n«>  es?<-ape  of  blood  could  occur  as  a  result 
of  it-  hrr^  of  ojagulability.     The  hemorrhagic  tendency  is  rather  to  be 
SLrfrrWffnl  to  changes  in  the  walls  of  the  small  vessels  and  capillaries 
whifh   weaken    their   resistance   to   pressure :   and  several  competent 
obr^:r\-eri5  agree  tliat  the  ^-alls  of  these  vessels  undergo  a  fatty  degen- 
eration. 

Viftm  removing  the  calvarium  the  bmin  and  its  meninffcs  are  usually 
fr>und  to  give  evidence  <if  c«jngesti«>n.  The  pons  and  medulla  are  espe- 
cially hyijenemic.  The  surtace  of  the  brain  often  presents  little  hem- 
r»rrhagic  pr>ints  an«i  its  sul>stance  is  tinted  yellow.  There  is  usually 
:^>nie  effusion  into  the  ventricles  and  in  the  subarachnoid  space,  the* 
fluid  Ix-ing  of  yellow  cr»lor  ami  sometimes  turbid.  Schmidt  of  Ne^' 
Orh-ans  has  descTilxnl  c^-nain  changes  in  the  synijiathetic  ganglia  to 
which  he  attaches  imj)onanct».  These  consist  in  a  disappearance  of  tht? 
nur-I<M  from  most  of  the  g-anglion  ivlls,  and  in  a  "  |x?culiar  fatty  lustre'* 
which  they  preseute<.l,  even  in  s|KMMniens  mounte<l  in  l^alsam. 

The  /niif/^  iK'casioiially  o>ntain  lienn)rrhagic  infarctions,  and  an- 
liy|Kneinif,  otli«rwi>e  they  pn*>ent  no  evidence  of  pathologicsil  change- 

The  h^arf  has  lx*en  <leMTil>e<l  by  some  authors  as  soli  and  friable. 
I  have  not  observed  thi>,  and  no  «»viden<*e  of  fatty  deg<»nenition  was 
found  in  slides  moiinte<l  liy  (Tiiiteras  (187J»).  whose  autopsies  wen*^ 
ujarje  very  promptly  after  <leath.  On  the  other  hand,  Schmidt  and 
Riddel  Ijclieve  that  the  inuseular  fibres  un<lerg4)  a  fatty  degenenition. 
Tin*  jfrrlcnrf  fill  III  fre(|U<'ntly  contains  a  considerable  quantity  of  yellow 
>enirii. 

I  'pon  r>pening  th(»  cavity  of  the  ab<l<»nien  the  most  im|H>rtant  an<l 
charar-teri-tic  pathological  aj)pearances  will  be  found.  The  t^omarh 
;ilmost  :il\vays  contains  a  consi(lenil»l<*  (juantity  <»f  a  grunious  V)la<*k 
llnid  siniilar  to  that  <-ommonly  ejected  during  the  last  hours  of  life — 
*M>lar'k  vomit/'  Th<*n*  is  no  mystery  as  to  th(»  nature  of  th<'  pigment 
in  this  binck  fluid.  It  is  uii(h»ul)tc(lly  l)loo(l  pigment  more  or  less 
chaiigr'd  liy  the  acid  secretions  of  the  stomach.  Th(»  writer  has  rejH'at- 
cdly  verified  th<*  presence  <»f  nnmcrmis  decolorized  bloiMl  corpuscles  by 
micro.-cdpicnl  examination.  These  are  often  massed  together  in  little 
clnmjis,  and  brownish  |)igment  grannies  arc  T^oi^n  attached  to  these 
masses  nr  in  tln'ir  vicinity.  The  ]»igmcnt  is  not  dissolved  in  the  fluid, 
but  is  |)rcM'nt  in  the  form  of  granules  which  an^  inscduble  in  water  ; 
<*ons<'(jiiently,  the    s|)cctroscope    fails   to  demonstrate   the  present   of 
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bUxxl  pig^ment.  But  when  tlie  black  miitt<*r  is  dissolved  in  acidified 
akMthui  a  positive  result  may  be  obta i a ud,  Freire  and  others  have 
ima^ijRHl  that  thiis  black  piju^toent  i.<  a  }>rodiR't  of  the  vital  aetivities 
of  8time  micro-c»rgarii.sm.  But  this  view  is  entirely  without  seientihe 
foundation.  By  adding  some  dn>])s  of  hydnirhlorie  aei*!  to  blood 
diluted  with  water  a  dark  fiuiil  is  iibtaiiied  which  tloes  not  differ  in 
appeaninee  from  the  black  vomit  ejected  by  ycUuw  fever  patients 
(I>antej*),  The  mucous  membrane  of  the  stomach  shows  patches  of 
^ingestion,  and  oee^isioually  small  red  sp<its  rcsend>liii|r  cechym<iseg, 
which,  according  to  S'lmiiilt,  consist  of  **  an  unlirokcn  network  of 
minute  vesNsels  congested  with  14nod  and  identical  with  the  network 
of  large  capillaries  which  surrLiunds  the  a|>erture  of  the  gastric  glands." 
The  cungestetl  patches  present  no  uniformity,  the  number  an^l  extent 
differing  in  different  eases,  ^mw  authors  have  supposed  that  the  most 
imnortant  patliological  changes  in  yellow  fever  occur  in  the  st*>maehj 
ami  that  the  disease  is  essentially  an  infectious  gastritis.  Crevaux 
thinks  tliat  tht^  most  important  lesion  consists  in  a  fatty  degeneration 
of  the  cidls  which  line  the  gastric  glands  and  ui*  the  capillaries  of  the 
rancfius  nicml>rane.  In  s]M'inmens  4*l>tained  at  some  of  my  own  autop- 
sies* in  Havana,  placed  in  ah  (dud  very  soou  at\er  death,  there  is  evi- 
dence of  inrtammation  in  a  certain  proportion  of  the  cjises.  This  is 
4>hown  by  tin*  prese»ice  of  cnllcctiims  of  leiiccH-ytes  in  the  submucous 
ooat.     But  this  appears  to  be  rather  exceptional  than  otherwise. 

The  mnall  hdestinc^  and  especially  the  ileum,  otleu  contains  a  black 
fltiid  similar  to  that  found  in  the  storaach  or,  more  frequently,  a 
^jmous,  black  material  which  consists  of  mucus  and  blood  pigment 
and  18  smeared  over  the  mucous  coat  uf  tlie  gut.  This  usually  comes 
fr*>ni  the  stomach,  but  in  soiuo  cases  \>  due  to  a  passive  heni(»rrhage 
fhini  the  mucous  membnine  of  the  intestine  itself,  which  is  sometimes 
unifonnly  red  a^*  a  rc\sult  of  hypera^uda  or  may  prt*sent  aHmnscent 
]jtiitche.'i  of  eongc^stion  similar  to  those  seen  in  the  stomach.  The  large 
inte^itine  oei-asiiinally  shows  a  like  apiK»amnee,  but  is  usually  normal. 

1*he  Uver  presc»nts  the  most  iMin^tant  anil  chanu'teristii*  pathnlugic^al 
t*hangc»s.  X^  a  rule,  it  is  of  a  pale  ycllnw  or  lirownisb  yellow  colnr, 
like  that  c»f  new  leather  in  its  various  nhadt^s,  and  contains  (*Hmjiarativcly 
little  blomh  But  it  is  somctim<^s  livitl  and  gorged  with  bbHwl,  )»resent- 
ine:  a  dark  blue  or  purple  c(dor.  This  is  especially  apt  to  be  the  ea.se 
when  death  iw^'urs  after  a  very  l>riei"  illness — two  or  three  days.  As 
the  victims  (d*  chronic  alccdiolism  are  esjK'cially  apt  to  sueeuml*  to  an 
atUu^k  of  yelhiw  fever,  evidence  i>f  inti/rstitial  he|>atitis  is  n<it  infre- 
uuently  found  ass<KMated  with  the  lesions  chnnictcristic  of  yclhiw  fever. 
The  dimensions  of  tlie  liver,  i'xt*»'|»t  in  ecmipanitivcly  nire  ea^^es  in  which 
it  I*  givrgtnl  with  blo«»d,  do  \mA  ditVcr  materially  from  the  normal.  The 
pan*n<»hyma  is  more  or  less  frialde  and  easily  torn,  owing  to  the  fatty 
rhangi^  in  the  cells.  On  Kection  the  liver  tissue  is  found  to  be  drier 
than  normal  and  to  present  the  **  boxwiHKl "  or  *' new  leather  ^-  color 
diaraeteristic  of  tlie  disease,  unless  th*ath  has  occurred  during  the  stage 
of  hynenemia,  which  probably  usually  precedes  that  i>f  anamiia  and 
fatty  aegeneration,  Tne  cells  are  not  uuif<>rmly  changed,  but  areas  of 
Ifreater  or  leiw*  extent  are  sc»en  in  which  they  are  infiltrated  with  fat 
globuk'f^.     These  are  of  varying  dimcn^jiims,  and  one  or  several  may  be 
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coiitiiiiietl  in  a  siiigk^  fell.  Tiie  niielei  often  remain  intact  in  thesi'  vAh 
infiltrated  witli  ikt,  but,  aeeoriHng  to  Sc-hmidt,  **a  great  number  ^f 
nuelei  may  also  iinderp>  fatty  degeneration /'  Not  infrequently  thf 
i'(*iitml  vein  is  surrountled  by  normal  eell^,  wbile  those  cells  abr>ut  tlic 
perj}>hery  of  the  lobule  I'tmtain   niauy  iat  globules. 

In   two  i^f  the   livers   brought   back   from    Havana   by  the  Yellow 
Fever  Commission  of  lS7t*,  in  which  there  were  evidence  of  cirrhosis, 
Woodward  found  that,  in  addition  to  the  fatty  change  de^crilHxl,  **aii 
alnmdaut   iu{iltratit>n  of  leucocytes   was  observed,  not   merely  in  thf 
almormally  developed   iuterlobular  eouiHM'tive   tissue,  hut  also  in  the 
parcMictiyma  of  the   lobules.''     I    have  also   found  a   nit  her  extensive 
intiltrdtion  of  leucointcs   in  tw*»  eases,  and   in  one  of  these  a  veritabk 
necrosis  of  the  cells  had  <ie<'urrcd  in  limited  areas  in  the  vicinit\'  of  die 
infiltration-     Councilman,  who  made  a  careful  study  of  material  oh- 
tained  at  my  autopsies  in   Havana  (1888,  1889)  discovei'ed  a  form  of 
neerosis  in  the  interior  of  the  cells  not  }>rcviously  described.     He  saysi 
'*The  m<ist  iuterestiug  results  were  olitaiued  from  the  examination  of 
the  liver.     It  b:is  hjug  been  held  that  fatty  dcgeuenition  of  this  oi^n 
was  one  of  tlie  most  <-liaractcristic  lesions  of  yellow  fever,  and  it  wa^ 
found  to  a  greater  or  less  extent  in  all  of  the  st^ctioue  examined*     It 
varied  greatly  in  intensity  in  the  different  eases  ;  in  some  «M>mpanitively 
large  areas  of  liver  tissue,  which  slunved  very  little  ek*gt^ncration,  were 
fnunil ;  in  others  only  hen*  and  there  a  few^  noniud  liver  cells  weix*  seen. 
This  lesion y  howeviT,  diK-s  ni>t  seem  to  me  to  lie  the  most  imjwirtant  one 
of  the  orgim.     When  st*ctioiis  of  the  liver  are  deeply  stained  with  eosin 
and  subsequently  with  a  nuclear  stain,  eitlier  ha^motoxylin  or  methylene 
blue,   a   very   jx^erdiar   npp(?amncc    results.     When    such    sectioas  are 
examined  with  a  low  power  the  liver  cells  are  found  to  be  stained  a  faint 
re<ldish  blue  or  pur[Tlt*  eolor,  the   nuclei   Ixnng  a  deep  blue  or  purple. 
Among  the  liver  cells  or   in   place  of  them  a  great  iHunber  of  luKties 
staintil  intensely  red  with   the  ef>sin  arc  found  wlieu  examined  with  a 
high  powx^r.     These   bodies  are  found   to  differ  entirely  fmm  the  liver 
cells.     They  are  sharply  eircumseribed,  are  highly  refractive,  and  are 
composed  of  a   perfei-tly  byaliut*  muss  contaiuing  numenais  vacuoles. 
Their  size   varies   greatly  ;  in  some   eases   they  aiv   no   larger   than   a 
leucoeyte,  in  others  as  large  as  twt>  liver  I'ells.     Tliey  an*  found  enchisetl 
in  liver  cells  otherwise  perfcetly  utirmat,  and  in  s^nue  cases  they  e'Utirrly 
take  tlic  place  of  these  iu  the  liver  Inmni-work  l)etwceu  the  aipillaries. 
lu  some  ciises  examined  they  a|jpareutly  made  up  the  mass  of  the  ti8t*ut% 
only  here  and  there  a  portion  of  u  liver  cell  or  a  nucleus  of  i^uch  Indng 
seen.     Sjmetimcs^  esptcially   wla-re  the  liver  tissue  was  most   seanty, 
along  with   these  delinite  ei re um scribed   masses  more  i>r  less  gninular 
material  was  found  which  stained  in  the  same  way.     These  bcwlies  >vere 
gencmlly  round  or  more*  or  less  irregular  in  form.     In  stmie  of  the  Hver 
cells  small  hyaline  masses  staining  iu  the  same  way  were  found  which 
wen*   not  so  sharply   eireiunseribed  as  the   larger  bodies.     They  w\'iv 
found  mitst  abundantly  in   the  cases  where  the  fatty'degeu(*ration  was 
most  extreuK*,  but  the  most  striking  pictures  were  obtained  where  the 
liver  was  least  altered. 

^*  In  a  few  instances  liver  cells  went*  found  which  oidy  differcnl  from 
the  normal  in  being  more  coarsely  gninular,  the  granules  staining  with 
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i^mm,  but  not  so  di^tiiKnly  nt^  the  t'lJsin-Ktainin^^  Ijotlios,  and  the  nucleus 
.stained  more  faintly  blue  than  the  nuolt^i  uf  the  siurroiindiiig  liver  cells. 
In  most  cases  these  bodies  were  without  any  nucleus ;  in  others  a 
oacleus  was  present.  Tliis  always  was  at  the  periphery,  and  ^'uerally 
took  the  lon^r  irrei^ular  funu  of  the  uuelens  of  a  wandt^riu^r  leuetH-v-te. 
PolvTiuelear  leueoi^'vtes  weir  numerous  iu  all  the  livers  exjiniined.  In 
mme  casci*  there  w^ere  well-defined  groups  of  them  in  tlie  t*aiii!larie.s 
and  in  the  liver  beam-work  between,  and  as  it  seemed  often  in  the  reil- 
^tained  IxKlies.  In  several  spc^einiens  there  were  hemorrhages  in  the 
Hver,  lai^  areas  being  occupied  by  red  blood  corptb^eh's*  between 
which  the  retl  bwlici^  were  often  seen.  This  peculiar  eonditiim  of  the 
liver  is  }K>ssii>ly  made  more  clear  by  staiuino;  the  sections  deeply  with 

E>carmine.       In   sections  so   treattnl  these   bodies  stain   an    inteni^e 
ht  yellow  with   the   piero-aeid,     Concerning  the   nature    of   these 
es  there  can  lie  little  cpiestion.     When  first  seen  it  was  thought 
tliat  they  wen^  probably  some  form  of  lower  organism,  possibly  anio^l)ae, 
but  a  more  extended  study  showed  tliat  this  cnuld  not  be  so.     Bodies 
in  all  respects  similar  to  them  were  tVnind  in  rapidly  advancing  eases 
of  cirrhosis  of  the  liver,  in  phosphorus-poisoning,  and  in  other  cases 
of  rapid  fatty  degeneration,  l>ut  they  are  jMirticularly  found  in  cases  of 
acute  yellow  atrophy  ctf  the  liver.     Areas  were  fiaind  in  sections  from 
this  which  were  very  similar  to  the  advanced  cases  of  yellow  fever  liver. 
It  must  be  eonsidennl  that  in  yellow  fever,  along  with  the  fatty  degen- 
eration, there  is  a  necrosis  of  the  liver  cells  whieli  sometimes  affects 
only  jxtrtions  of   the  cells,  at  others  the  entire  cell.      Almost    every 
change  leading  up  to  the  formation  of  these  bcxlies  could  be  seen*     The 
t»xact   relation  of  the  fatty  degeneration  to  the   necrosis  eonid   ni>t  lie 
determined.     The  necrotic  masses  were  found  both  in  intact  liver  cells 
Uid   in   those  which   had  underg<nie  fatty  degeiienitiou.     In   the   hitter 
c_rases  it  seemed  proliable  tliat  the  necrosis  preceded,  tjr  at  least  accompa- 
Hiccl,  the  degeneration.     If  it  only  represented  a  necrosis  of  the  snudl 
l\?inuant  of  cell  protoplasm  Iw-tween  the  fat  drops,  it  is  difficult  to  see 
llow  sti  large  a  Ixnly  (mnld  be  formed   from   this.     When  the  necrotic 
maj^sesi  were  found  in  tht*  liver  cells  they  were  nearly  always  at  the 
jKTtpherv  of  the  cell  next  tti  the  ciipillarv,-'  ^ 

tije  changes  in  the /.7W/*r//«  aii'  those  prcKlui-ed  by  an  acute  parcn- 
^•hymatous  nephritis.  Tlie  macroscopic  examination  dfM»s  not  reveal 
aiJiy  marked  variation  from  the  nonual  ap|>carance,  except  that  when  a 
fiUiil  termination  has  occurred  after  a  yvvy  l>rief  illness  they  may  be 
ftiumi  iiypera?mic  and  of  a  dt»i*p  red  color.  The  observatiiins  of  Cir- 
Taux»  Sc*liniidt,  ami  others  indicate  that  there  is  always  a  brief  (M/riod 
€if  eongf^slion  in  advance  of  the  c*hangt"s  in  tlie  iviial  i-pithelium.  Small 
ketnorrhagie  fm'i  are  not  itdretpiently  ^ah^u  beneath  tlie  i^apsule  or  in  the 
^wrtienl  sul>stnnce,  and  little  globnlar  hemorrhagic  pt»ints  have  been 
<jtis<TV»*<l  rm  siK'tion  which  proved  to  be  the  disteniletl  capsules  of  the 
ffhtmt^ruli. 

In  thin  sections,  projwrly  prepared,  the  renal  epithelium  is  found  to 
liave  MiKiergone  degiuiemtive  changes  to  a  greater  4)r  less  extent,  and  in 
|ilai!e$(  cHimplete  degeneratiou  has  oeeurred.     Sometimes  w^hole  bundles 

*  (^tu^iH  fn»ni  llir  writer's  Hcjmri  upon  the  Ktioloffy  aiid  Pfrvention  of  VdlQW  Fe^r^ 
A^«»hiiigtun,  1890,  i*.  151 
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of  tubes  are  (k'oufled  of  thoir  epitlieliiim  and  are  empty.    The^e  ehang^^ 
are  mo8t  markrtl  in  tlu*  tuhules  tif  tiie  lal»yrintlh    Cuuneiltimn  <le.s<Tii»^^^'^ 
the  ehan^es  in  tin-  eells  as  follows  :  **  The  erlls  often  eontained  larjr^^^ 
aiifl  !>nialler  fat  dro]>H^  shown  hy  the  eleiu*  spaces  remaining  after  thc:^^* 
were  disst»l veil  out  hy  the  aleohnl»  lint  the  prhieipal  elian^e  Wiis  a  hyalir'^if 
de^rnerution  of  the  eells.     The  eells  eontaineil  an  immense  number  c^^f 
<*lear  hyaline  ^rrannles  whieh  stained  more  hritrlitly  with  eo.*in.     In  thi:*e 
dilated   tnlniles  th<Tc  were  large  and  smaller,  genenilly  round,  niasi*e:::^% 
iif  similar  hyaline  material/'     Besides  these   hyidioe  masses  there  acr*^ 
also  ijramdar  infarctions  of  the  tnbules,  and  oth<vrs  in  wliich  there  is    -S3 
mixtnre   tA'^  granular  d^^hris  and    hyaline   materiid.     Thci^e  eorrespt>n<:J 
with  the  gramdar  and  hyaline  tube  c^8ts  found  in  the  urine  of  yellow* 
fever   patients.     AgJiin,   there   are   infarctions   of  another  kind  whicft 
attractinl  thi'  writer's  attention  early  in  his  investiju^ation.^,  hut  the  exact 
nature  of  whitrli  has  not  been  determined.     The  peculiarity  of  these 
consists  in  their  i'orm  an<l   in   the  fact  that  they  are  deeply  staine<l  hy 
the  aniline  colors.     They  are  madr  up  of  disk-sliaped  masses,  irregular 
lobate  clumps,  or  amoqihous  fragments.     Couneilman  s[>eaks  of  tliisaji 
*S'olloid  inaterial,"  and  says  it  i.st  found  in  the  loctps  of  Henle  and  the 
collecting  tubules.    The  writer  has  elsewhere  suggested  that  these  infare- 
tituis,  which   are  stained   by  the  nuclear  staining  agents,  may  be  made 
up  of  the  nuclei  of  cells  which   liave  undergone  the  hyaline  degenera- 
tion described  by  CouneilmaEi.     Another  uucxplained  olijtK^'t   whieh  u 
not  infrequently  seen  in  sections  of  the  kidnc^y  has  a  crystalline  appear- 
ance and  an   irregularly  cireidar  or  lol)ate  outline.     These  l>odies  are 
highly  refractive,  and   arc  marked   by  lines  of  frnfture  nidiating  from 
the  i'cntrc  to  the   jK-riphery.     They  do   not  stain  with  any  of  the  re- 
agents use<l  in  the  jircparation  of  section^  for  microsc4ipical  examination. 
Occasionally  a  considc  rable  numljiT  of  leucocytes  may  be  seen   in  the 
tubulesj  and  sometimes  tliey  «*ont;un  red  bl(MKl  corpuscles.     Couneilraan 
eoneludes  his  rejH>rt  (d"  the  exannnatitm  of  a  serit^s  of  sections  wliieh  I 
suhmitted  to  him  for  examination,  as  follows  :  **  The  changes  in  both 
the  liver  and  kidney  afjpear  to  be  due  to  a  general  t<txiemia  rather  tliiui 
to  the  local   presence  of  infcetious  agents.     They  are  diffuse,  afTectiug 
the  whole  of  the  organs,  and   not  small  areas." 

We  have  herett>fore  suggested  tliat  the  phenomena  of  the  di.-^eai^e  are 
due  to  the  action  <d'  a  deadly  toxin  forniLMl,  jircjbably,  in  the  intestine. 
My  ex  peri  ail' nts  in  Havana  (1889)  show  that  ^*  the  material  obtained 
from  th<*  small  intestini"  of  yellow  fever  patients  at  autopsies  made  s<Mm 
after  deatii  is  very  virulent  when  injected  beneatli  the  skin  of  guinea- 

Iiigs/'*  ^  The  examination  of  the  livcT  and  ki<lney  for  mirro^irf/iiutxmjt 
las  given  residts  wliieh  correspond  with  tlic»se  ol>tained  by  tlie  methiMl 
of  enltivatiou.  In  those  eas(*s  in  which  my  cultures  made  from  blood 
or  liver  tissue,  obtained  as  soon  as  p(»ssiblc  after  death,  giive  a  pi^sitive^^H 
result,  1  have  usually  found  the  stuue  micro-organisms  in  thin  seetionfl^ 
of  the  same  material.  In  my  report,  herutofoiv  referred  to,  I  say  ;  **  A 
summary  of  these  result^^  shows  that  I  liave  obtained  mieroHirgjinisms 
in  my  aerr^bic  cultures  as  follows?! ;  In  blood  from  the  heart,  4  times  in 
If*  eases  ;  in  the  liver  or  kidney,  or  both,  13  times  in  43  cases." 

Dr*  ('*iuucibnan,  who  eari'fully  examined  a  series  of  thin  seetions 

*  Report  on  Eliohgy  and  Pretention  of  Yell&tv  Fever,  Wnshington,  18'.I0,  p,  l.'il. 
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ibmitt4Kl  to  him  bv  me,  my^ :  '*  Baotoria  uf  stmie  sort  were  found  in 
of  the  130  hiCH'tions  oxamin^tl  ;  of  thes(%  18  were  sections  of  the 
ror,  8  of  the  kidney^  and  1  each  of  stimiaeh  and  lymph  ^hind.  There 
IS  nothing  in  their  ibrm  or  rehdinn  to  the  tissue  that  woidd  le:id  one 
!«nnjxi^e  that  their  pre.<en<'e  was  other  tliati  aeeideiitaL  Jn  no  ease 
Id  any  eonneetion  be  shown  between  tlieir  presenee  and  the  essential 
sioii!*  of  the  disea-^e.  In  no  ease  was  there  any  lesion  in  the  surround- 
^  tissue  which  could  hv  attributt^d  in  tlieir  presence.  Among  the 
*'Uli  were  some  which  agreetl  in  form  with  the  colon   baeilhis.** 

iNrT'BATHiX.^ — The    period   of    incubatii>n    is   comparatively   short, 
111  proUtbly  never  exceeds  iiv<^  days.      Instances  of  attacks  ocfnirring 
Kide   of    twewty-tbur   hours   after   exposure    are  well    autlienticat^^d. 
»veml  authors  have  insisted  that  the  peri*Kl  of  incubatitMi   may  be 
polonged  to  tvvo  weeks  or  more,  but  we  believe  this  lo  be  an  error 
upon  a   misinterpretation  of  the  fact^s  ol)servcd.     Thus  when   a 
develops  on  a  shif)  some  time  after  leaving  |*ort,  it  docs  not  Ibllrnv 
!it  it  reriultcd  troni  exposure  while  on  shore.     On  the  contrary,  such  a 
\^  usually  quickly  followed  by  others,  and  is  evidence  that  the  ship 
infivtcd. 

SYMPTihMs, — There  an*  no  constant  or  well  defined  premomioi-y 
in  advance  of  au  attack  of  yellow  fever,  but  in  a  certain 
II  of  the  causes  the  individnnl  rtanplains  of  loss  of  aj>petitc, 
sitiidc,  a  tendency  U\  jicrspire  upon  sliglit  exertion,  giddiness  or 
ight  heiwlaehc,  and  indisposition  to  make  any  mental  or  |)hysieal  cxcr- 
»ti  for  two  or  three*  days  before  the  initial  chill,  which  usnnlly  inan^^u- 
ites  an  attack,  fa  other  cases  tht-rc  is  not  the  slightest  intimation  of 
I  htrsihh  up  to  the  moment  of  tlie  sndtlen  seizure.  This  often  occurs 
night  or  in  tlu-  early  moniirig  uftcr  an  uninterrupted  sleep.  It  may 
Ih>  occur  (luring  the  ilay  while  tla*  intJividnal  is  engaged  in  his  usual 
ini|jations»  Chit  t>f  ^l2o  eam?s  in  the  Roper  Hospital,  Charleston, 
M*rv'ed  by  Wragg  during  the  epidemic  of  1854,  the  attack  was  with- 
t  premonitory*  symiitoms  in  Jt2,  and  in  the  remainder  there  was  more 
le^s  malais*\  etc.  in  advance  nf  the  attack. 
.  Altliougli  the  attai*k  is  comuKudy  iuaugunitcd  by  a  decided  ehill  or 
i^light  st*iisafi(m  of  coldnt^ss,  this  is  sum(*times  absent,  i^^pccially  in 
«is4»ii  occurring  in  the  tropies.  In  cc*rtain  grave  Ibrms  of  the  dis- 
,  also^  the  niit*^t  of  the  attack  is  insidious  and  witliout  any  notice- 
chilly  sensation.  Th*»  temperature  is  already  above  the  normal,  as 
[nvfu  by  a  thermometer  phiced  in  th(^  lunutli  or  axilla,  when  tlie  patient 
urtcring  from  the  initial  rigor.  Aecomf»anying  the  chill  or,  in  it8 
iict\  with  the  access  of  fever,  there  is  apt  to  be  metre  or  less  vephid- 
,  which  is  usually  lix'ated  in  the  tVontal  or  snjiraorliital  region*  The 
ebalk  also  are  painful,  and  there  is  frequently  considerable  photo- 
lobia*  The  outset  of  the  attack  is  also  usually  a<»compauied  by  severe 
in  In  f/w  fftiufi  and  in  the  calves  of  the  legs^  which  may  continue  after 
:  febrile  stage  of  the  disease  is  fully  di'vchiped.  As  the  cliill  passes 
r  the  tcm|M^rature  nijadly  rises  ;  the  fart'  bec(»rnes  flushed  or  of  a  eon- 
•p.tc<l  and  swollen  appearance  ;  the  ei/es  are  fiery  reil  or  shining  and 
ifftL^»d  ;  the  nkin  becomes  dry  and  hot ;  and  in  nervous  patients  there 
great  restlessness  and  jactitation. 
The  symptoms  connected  with  the  on.sct  of  the  attack  as  above  stated 
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evidently  present  no  feature??  whieh  are  }ie(nil!iir  to  the  tli^ea^st 
eonsulenitioii,  whieli  ha.s,  howev^er,  a  well  cliaraeterized  elinit-ai 
when  a  eoniplete  «rid  tyjiieal  ease  is  eoii;?ideiTd.  In  such  a  eiit^,  ending 
in  reeovery,  we  hav<*  three  tolemhly  well  marked  |KTiods :  Fiist, 
fehnh  da(ji\  wliieh  consists  of  a  single  pamxysni,  lasting  usually  fr<Ji  ^ 
ibrty-eight  hours  to  tour  or  five  days,  and  in  whieh  the  aenie  of  temper- 
ature is  rcaehed  early  in  the  attack — usually  on  the  first  day.  Second, 
the  Hftige  of  calttif  which  folhnvs  defcrveseence  and  is  marked  by  great 
depression  of  the  vital  powers,  with  a  slow  pidse  and  sometimes  a  sulv 
nornial  tejupenitnre,  The  tenipeniture  may,  howe\'er,  remain  a  degnv 
or  two  above  the  normal  throughout  this  stagt:-.  Third,  tlie  //mot/  of 
iX)nrf(ieii('eiict\  durinjL!;  which  the  vital  forces  reassert  themseKes,  and  the 
patient  often  piisses  quickly  from  a  condition  of  extreme  danger  to  one 
of  eonipamtive  (*omfort  and  safety.  In  severe  case.s,  however,  tlie  sitage 
of  calm  is  usual ly  folio weil  by  a  reactionary  fever  of  irregular  duration 
vvhi(*h  has  a  more  or  less  remittent  character. 

Ntuuenjus  vftrkiii's  of  the  ilisease  have  been  deseril>ed  hy  aiithoi 
but  yellow  fever  present'^  the  ssune  clinical  features  in  all  jiarts  of  tht* 
world  where  it  prevails  and  in  different  epidi'mies.  The  so-c^ll< 
varieties  for  the  most  part  represent  ditierent  deffrt^cs  of  severity 
depenfl  upon  complications  and  individual  peculiarities.  B^renger- 
F6nuid,  who  had  an  extended  expenenee  in  the  Fi-tiieh  Antilles,  names 
the  fijUowing  varieties  of  the  gniver  forms  of  the  dLsease  :  (a\  onlinary 
fonus,  inclnding  the  g-astric,  adynamic,  ataxic,  congestive,  and  typlioid 
forms;  (^)  nire  forms,  including  the  hypen^^sthetic,  gangrenous,  al  "" 
or  chok'mic,  and  hydrophtil)ic.  In  some  epidemics  death  has  hv 
known  to  f>ccnr  within  a  few  hours  r»f  the  fiist  manifestation^i  of  the 
disease.  Thesi^  rapidly  fiita!  attacks  are  ilassified  by  Frencli  authors 
la-i  md^rattfr.  They  are  usually  algid,  congestive,  or  apoplectic  in  form, 
and  arc  most  likely  to  occin*  in  the  victims  of  i^u'onic  alcoholism,  wht 
organs  have  undergone  degt^icrntive  (^hanges,  and  are  consequently  1 
able  to  resist  the  action  (d'  tht*  deadly  toxin  of  yellow  fever. 

The  severity  of  the  tliswise  tli tiers  greatly  in  different  epidemi 
This  dt^pcnds  paiily  upon  the  character  c>f  the  pnjadation  in  the 
invaded  area  and  partly  npiiu  l<K*aI  and  mctcorulogif^al  coiiditioDj^. 
When  the  pupulatiou  c^msists  largely  of  jH^griM/s  uv  c»f  the  creidt*  resi- 
dents of  semitropit\al  countries,  the  uujTd>er  of  cases  of  the  more  fatal 
varieties  above  mentioned  will  be  c<miparatively  smalL  Not  in  In** 
ijuently,  also,  the  earlier  eases  in  an  ej>idi'mic  are  comparatively  mild, 
the  poison  seeming  to  gjiin  in  activity  as  the  epidemic  progresses. 
Probaldy  in  this  as  in  other  infect ii*u^  fliscas(  s  the  severity  of  an  attack 
depends  to  some  extent  upon  the  dose  of  the  infcctioos  agent  introdneetl 
into  tlie  system  at  the  time  of  eximsure.  and  this  is  infiueneed  by  eoii- 
ditious  w4iich  favor  its  rapid  development  in  the  infects!  localities, 
especially  by  a(*cumnlations  of  orgimic  material  of  animal  origin,  by 
heat,  and  by  moisture, 

Tn  an  account  of  the  clinical  history  of  yellow  fever  the  lemprratnre 
of  the  bofly  is  of  prime  importance,  buth  as  rt*gards  diagnosis  and  prog- 
nosis. The  acme  of  temperature  is  commrudy  reaeh(*d  witliiu  a  tew 
hours  (*f  the  onset  of  the  attack,  and  mrely  Litter  than  the  evening  *)f 
the  third  day.     From  this  time,  in  uneompliwitecl  eases,  die  ti*miR*ra- 
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ture  line  is  a  desgcending  one,  interniptiHl  i?ometinies  by  a  slight  even  i  tig 
exaoefbation,  until  deferveseenee  oecurs,  usiially  in  from  three  to  Jive 
dmyn*    At  tht*  end  of  thin  Hinf/ie  fehrih-  paroxi^Hm  the  tetiiperdture,  during 
the  «oc<c<?eding  periiKl  of  depre.sKioii,  may  be  nurmul  nv  subonrmaly  or 
ooeagioiuilly  ti  degree  or  more  iibove  the  norniaL     The  initial  paroxy.sni 
b  sami?times  divided  into  two  or  more  distioct  periodic  of  from  two  to 
^.foor  days'  duration  by  a  more  or  le^s  eomi>lete  remission  of  brief  dura- 
ion,  but  thii*  ia  ^  mrely  the  ciise  that  it  does  not  call  for  any  moditiea- 
i<»n  of  the  general  stiUemeiit  that  the  disease  under  eonsidemtiou  is  a 
[>ntinued  fever  of  a  .single  paroxy.sm, 

**  In  an  analysis  of  192  cases  recorded  by  Paget »  Jones,  and  myself 
tie  acme  of  t£*mperature  was  reached  on  the  first  tlay  in  102,  tni  the 
s%nd  in  54,  o»  the  third  in  33,  and  on  the  fourth  in  3.  The  highest 
emperature  reeordc^l  by  Fsiget  was  107.2°  F.  Thorn ton^  in  a  total  of 
1 143  ea-sei%  mx*urring  at  ilenqjliis,  noted  a  temperature  of  lOH""  F,  in  a 
iiingle  instance,  Witli  this  exeeptiou,  106,5°  F,  was  tlie  highest  tem- 
perature recorded  by  liim.  In  my  own  observations  106°  F,  has  l)ei'n 
the  highei»t  temperature  noted.  The  temperature  often  rises  rapidly 
jitft  before  death,  and  a  very  high  post-tnortem  temperature  (108°  F, 
to  110^  F,)  is  a  common  phenomenon/"' 

The  typical  tcmp(»ratnre  curve  may  be  disturbed  by  visceral  eonges- 

lions,  indiscretions  in  diet,  moving  tlie  patient — ^as  from  shipboard  tn 

hospital — and  by  excessive  fright  or  grief.     The  same  causes  may  in- 

dutv  n  rtlapse  after  the  termination  of  the  initial  ]»aroxysnij  as  a  result 

of  which  all  the  phenomena  which  characterize  this  may  be  repeat ed^ 

'  kmttfh    in  non-fatal   cases   the  duration  of  the  febrile   movement  is 

ly  less. 

Ai  liie  outset  of  the  attack  the  pnlm-  is  usually  full  and  stmug,  the 

Jmmber  of  pulsations  IxMng,  as  a  rule,  not  nu»rc  than  100  to  110  jkt 

[miDUie.     The  forc^  and  mpidity  diminish  in  a  notable  manner  as  the 

|di«cafl(»  pn>gr€*sses,  ami   tlxis  early  failure  in   the  strength   and  nipidity 

^f   the   heart's  action,  even  while  the   tcl>rih«   nioveincnt   is   still  at  its 

l^*'i>rbt,  IS  a   feature  of  the  disc^ase  whi<^h,  as   pointed  out   hy  Faget,  is 

•♦'   diagnostic  importance.     During  tlie  perioil  of  depression — **  stage  of 

iltii*^ — whi(*h  follows  the  febrile  paroxysm  the  pulse  is  very  eomi>res- 

*ile  and  slow,  the  nmulx^r  of  Ixiits  falling  not  infre^piently  to  40  per 

»it»Hte,  and  in  exceptional  cases  even  as  low  as  30.     This  feebleness 

^  tl»«'  heiirt*s  action  diu'ing  the  sccontl  stage  of  the  disi*asc  at  a  time 

''Khj  the  patient  often  iniMgi nes  tliat  he  is  on  tlie  liigh  njad  t(»  recovery, 

illlrh  j*s  all  of  Ids  pains  and  nncomi<>rtaitle  sensations   luive  dis- 

ired,  is  a  very  characteristic  teature  of  yellow  fever,  and  one  which 

licatesi  to  the  skilled  physician  a  t^ritical  condition  calling  for  nirefui 

■to^Batmc-nt. 

Tbe  ioH(ju€  presents  nothing  which  Is  characteristic.  Usually  it  is 
»I^>H,  and  bcH*omes  quickly  coated  with  a  white  ci fating,  except  at  the 
■>Ur|fia.^,  which  remain  red.  It  diflrrs  from  the  tongue  of  tlu*  nudarial 
i^Vcrs  in  being,  usually,  narrow  ancl  pointed,  instead  of  broad  and  Habby, 
*«  in  the  nile  in  these  diseases.  As  tlie  disease  ad%'ances  the  tongue  may 
beftiime  dry  and  tlie  coating  assume  a  brownish  color.  In  protra*'ttHl 
<**!»  it  is  likely  to  be  very  foul  and  loaded  with  sorties, 

't^uoiftl  fnjiu  my  urlick'  in  Rrferenee  HitufllntuL  of  (he  ^ftdlcid  Srieiic*:^,  voL  viii.  p.  61. 
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At  the  outset  of  the  attack  the  ftm'  is  flushed  or  congested  and 
swollen  ;  soinotiiues  in  ph^tliorie  subjects  it  may  be  of  a  du^ky  violet 
cfdor :  this,  with  the  deep  red  sut!tision  of  the  eyes  whieh  18  eoramonly 
present  in  severe  ease^,  together  with  the  absence  of  any  eruption ,  forms 
a  Htrikiiit^  feature  of  the  hrst  peruKl  of  the  disease^.  The  eountenana- 
may  be  expressive  of  anxiety  and  pdn,  but  is  often  dull  anil  a|mthetl<' 
ill  appeaninee.  Later,  in  iatal  causes,  the  eye^  often  beeonie  sunken,  the 
eyelids  eeehyniosi'd,  the  brt^ws  eontraeted^  and  the  features  shrunken,  or 
the  fai-e  may  be  bloated  and  flabby.  In  mild  eases  the  hyperaemia  of 
the  etmjimetiviE  and  flushinir  of  tlu^  faee  are  of  brief  duration  ;  in  more 
severe  eases  they  often  hist  tlirou^di  the  febrile  stage  of  the  disease;  in 
rapidly  tiital  teases  the  eyes  may  rt-maiti  deeply  injeeted  throughont.  A 
taint  yellr»wish  tinge  of  tlie  conjunetivie  may  usnally  be  recognized  by 
the  third  r>r  Iburtli  tlay  ;  this  l>e€omeH  more  intense  as  the  diseai^e  pi 
grosses,  and  <iften  lasts  after  eoiivalescenee  is  fairly  established. 

The  skin  is  sometimes  hot  and  dry  tliroughont  the  tebrile  stage; 
more  frequently  it  soon  beeomes  moist,  and  free  perspiration  is  readily 
indneed  by  warm  drinks  and  eovering  with  l>lanket8,  Dnring  the  see- 
ond  stage  the  skin  is  li-^ually  cool  and  moist,  and  when  death  oee 
during  tins  perifnl  of  depression  it  is  often  pret^eded  by  a  clammy  sw^ 
and  (^olilness  of  the  general  suHaee  of  tlie  body.  In  exceptional  ens* 
the  skin  remains  hot  and  dry,  and  the  teuiperatnre  elevated  n|>  to  the 
time  ol'  the  iatal  termination,  which  may  be  less  than  tVirty-eight  hours 
from  I  lie  inanguration  of  the  attack. 

^l  peeuiinr  otlot*  given  otf  fri>m  the  suHaee  of  yellow  fever  jwitient* 
has  been  ree«»gnized  by  numerous  pliysieia ns  who  have  liad  experience 
in  the  treatment  of  this  dist»ase,  bnt  attempts  to  <Ies<"rilie  it  have  not 
been  very  sueeessfnb  Rnsh  compared  it  to  the  **  washings  from  a 
gun,'*  and  Jai-ksnn  says  it  is  **  sickly  and  taint,  antl  not  unlike  the 
smell  id*  a  tish-markct/' 

The  ffdiow  color  of  the  tfktu  which  lias  gi\*en  the  disease  the  name  by 
which  it  is  genenilly  known  among  English-si>t^dcing  pcri]>le  is  not 
always  present,  i>r  may  be  so  slight  as  to  \w  rei'ognize<l  with  ditlicnlty. 
In  seven*  cases,  liowever,  it  is  usnally  seen  towani  the  end  of  the  febrile 
stagey  and  lH»eomes  mure  intense  during  the  '*  stage  of  eidm,'*  hunting 
until  convalescence  is  iuUy  established  anil  even  longer.  The  color  of 
the  skin  varies  from  a  faint  yellow  tint  to  a  deep  oniiige  or  saflVcui  yellow, 
or  it  may  oeeasionally  be  a  bronze  or  mahogjiny  color.  This  yellow  eohir 
is  dcvelof»ed  at  a  time  when  the  nrine  is  allrutninous  and  free  inmi  bile, 
and  without  doubt  is  due  to  the  prt\'ieuce  fiililoiKl  pigment  in  the  litjuor 
sanguinis  and  not  to  bih^  [jigmcnts.  But  in  certain  cases  jaimdirt'  from 
bile  pigments  is  developed  at  the  end  of  the  seet>n<l  peri«)d  or  during 
convalesce  nee,  and  is  aeeotnpmiieil  by  the  presence  id"  an  abundance  of 
bile  pigments  in  the  urine.  In  these  cases  the  yellow  color  of  the  ^kin 
is  more  intense  and  lasts  hinger.  The  characteristi(*  yellow  discolor- 
ation, whi(*h  coincides  with  the  period  dnring  which  hemruThages  are 
likely  to  occur,  mav  first  be  rerogni/eil  l>y  a  slight  yelh^w  tingt*  of  the 
conjunctiva?,  of  the  face,  and  <d*  the  skin  over  thr  sHp<*rticial  bliH»d- 
vesHcIs.  In  fatal  eases  the  cadaver  presents  a  well  inarkcil  yellow  dis- 
coloration, especially  the  dependtrnt  jMirtions  subject  to  pressure,  even 
when  tiiis  wns  not  notieeal>li/  during  the  last  houi-s  of  life. 


SYMPTOMS.  285 

B^renger-F^raud  has  noticed  an  erythematous  eruption  about  the 
orotum  in  vellow  fever  patients  which  he  believes  to  be  a  characteristic 
eatiire  of  the  disease.     Other  eruptions  mentioned  by  various  authors 
i*  occasionallv  observed  are  erythematous  patches  about  the  knees  and 
IbowSy  pustules  about  the  mouth  and  elsewhere,  petecliiae,  furuncles,  etc. 
The  urine  is  scanty  even  during  the  first  period  of  the  disease,  and 
n  fiital  cases  complete  suppression  occurs  some  time  before  death.    The 
iresence  of  albumin  is  so  constant  a  symptom  as  to  be  properly  con- 
sidered a  pathognomonic  feature  of  the  disease.     In  mild  cases  only  a 
trace  may  be  found  during  a  brief  period,  but  when  frequent  and  care- 
ful tests  are  made  it  will  seldom,  it  ever,  prove  to  be  entirely  absent. 
In  cases   of  moderate  severity  it   is  usually  present   in  considerable 
quantity,  especially  during  the  second  stage  of  the  disease,  when  the 
amount  of  urine  secreted  falls  to  a  minimum.     In  severe  cases  the 
coagulated  albumin  precipitated  by  heat  or  nitric  acid  frequently  occu- 
pies one  half  the  contents  of  the  test-tube  or  even  more  than  this.   The 
deposit  is  usually  sufficiently  abundant  after  the  second  day  to  leave  no 
doubt  as  to  its  character,  and  increases  in  quantity  during  the  second 
period  of  the  disease.     The  amount  present  is  to  some  extent  an  index 
of  the  gravity  of  the  attack. 

In  a  series  of  16  non-fatal  cases  in  which  the  writer  (1875)  made 
careful  observations  upon  the  quantity  and  sj)eeific  gravity  of  the  urine 
the  following  averages  were  obtained  : 

Fluidounces.   Spec.  gray. 

Rrrtdav 1023 

Second  aav 11.5  1025 

Third  day' 16  1028 

Fourth  dav 18  1022 

Fifth  day' 19  1022 

Sixth  dav 20  1022 

Serenthday 22  1021 

Eighth  day 22  1019 

Ninth  dav 23  1016 

TeothdaV 28  1013 

Eleventh'dav 37  1011 

Twelfth  day' 41  1013 

It  will  Ih>  notic(Hl  that  the  amount  of  urine  secreted  gradually  increased 
and  the  spe<*ifie  gravity  diminished  after  the  third  <lay.  When  these 
two  fai'tors  are  considered  together,  it  will  be  seen  that  the  total  solids 
excreted  were  about  the  same  from  the  third  to  the  eleventh  day.  The 
amount  of  urea  eliminated  by  the  kidneys  is  in  inverse  proportion  to  the 
j*<*vmty  of  the  attack,  and  corresponds  closely  with  the  (|nantity  of  urine. 
This  is  always  considerably  less  than  normal,  and  in  t^vxerv  non-fatal 
cases  often  falls  to  a  few  ounces  in  the  twenty-four  hours,  while  in  fatal 
caK!s  complete  suppression  usually  occurs  in  from  a  few  hours  to  twenty- 
four  hours  lK»fore  death.  According  to  Cuniset,  the  amount  of  uric  ackJy 
although  re<luced,  is  not  diminished  to  the  same  extent  as  the  urea. 
The  urine,  as  a  rule,  has  a  (le<*ideclly  acid  reaction.  Occasionally  it 
contains  bhxKl  as  a  result  of  renal  or  vesical  hemorrhage.  In  non-fatal 
(«i»e8bile  pigments  commonly  make  their  appeanince  in  the  urine  about 
the  time  that  convalescence  is  established. 

There  is  usually  complete  anorexia  during  the  febrile  stage,  and  in 
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8<?vere  cases  this  may  last  through  the  following  poriml  of  depression  ; 
but  in  mild  eases  the  appetite  usually  returns  with  the  disappeamace  of 
tlu'  fever,  aud  t!ie  patient  often  at  onct^  enten?  oik  in  convah-see^noe.  In 
eases  of  moderate  severity,  idthnugli  the  (k*sire  for  food  may  return,  the 
stomaeli  is  not  ahh*  Ut  retain  anytliing  hnt  the  simplest  forms  of  liquid 
nourisluneut^  aiitl  any  indnlgenee  t*f  the  appetite  is  likely  to  cause  vom- 
iting and  to  h'ad  to  serious  coiitiequenees. 

Third  is  constant  during  the  febrile  stiige,  and  in  a  less  degree  during 
tlie  succeeding  periotl  of  depression,  especially  when  there  is  copious  and 
frc([Uent  vomiting. 

Vomtihifj  fre<iuentlv  oeeurs  during  the  fchrilc  period,  the  vomited 
matters  eousisting  for  the  u^ost  part  of  fluids  ingested,  eontainiug  in 
suspension  flocculi  of  mucus  from  the  stoumch  ;  tx'Ciisionally  the  fluid 
ejected  at  the  outset  of  an  attack  has  a  yelhjw  color  from  ttie  preseDce 
of  bile.  Tiie  vomitetl  matt(i->  almost  always  have  an  acid  reaction.  In 
cases  which  run  a  favorable  course  vomiting  ceases,  with  the  other  dis- 
tressing symptoms,  at  tfie  termination  of  the  feljrih-  paroxysm  ;  but  in 
gM'verc  and  ilital  eases  it  is  likely  to  n^turn  after  an  interval  of  twenty- 
four  hours  or  more,  during  wliicli  tlie  patient  comphiins  of  a  feeling  of 
weight  and  discomfort  in  the  epigastric  regi<m.  This  gastric  distress 
mi\y  lie  sliglitly  relieved  for  a  l>rief  period  after  the  act  of  vomiting, 
although  ol*teu  nothing  is  tln^own  up  l)Ut  a  few  spoonfuls  of  a  clear  acid 
fluid.  In  other  eiises  the  amount  of  flnid  ejected  is  coiisideralde  ;  in 
severe  and  fatal  eases  this  presents,  in  a  more  or  less  marked  degree,  the 
charaeterB  of  **  black  vomit.-*  At  first  the  black  pigment  is  usually 
st^eu  in  the  form  of  a  lew  little  floccnli  suspended  in  a  transparent  fluid  ; 
in  severe  and  fatal  eases  tlie  uundjer  of  tliese  floccnli  increases,  and  the 
vonuted  matters  nuiy  present  the  appeaniuce  known  as  *^  eoflee-ground 
vomit/*  or  they  may  be  so  munerous  as  t<i  give  tlie  fluitl  a  uuiti irmly 
black  color  when  first  ejected.  But  upon  standing  this  black  vomit 
usually  sejwi rates  into  two  portions,  the  lower  containing  the  black 
matter  in  suspension,  while  above  this  a  tiiiuspareut  liquid  is  seen. 
Under  the  mici"os(*ope  the  little  pigmented  masses  are  seen,  l>y  tnins- 
mitted  liglit,  iu  have  a  yellowish  lu'own  color»  and  a  careful  examinatitui 
shows  that  they  contain  decolor ii^ed  b!oo<l  c(U*[mscles  and  graunlar  leuco- 
cy t(*s  as  well  as  the  brownish  pigment  granules.  In  short,  there  is  no 
dnn!>t  that  the  appeamnee  of  black  vomit  depends  upon  the  escape  of 
blood  fhau  the  gastric  mucous  nieml>rane  into  the  cavity  of  the  stomach. 
Occasionally  there  is  a  more  netivc  In'mnrrhngc  and  the  patient  throws 
up  [in re  bloiKL  Keeovery  sometimes  oeenrs  aft*'r  the  characteristic 
Idack  vomit  bus  Ijccu  i^je(*ted,  although  this  is  generally  recognized  as  a 
very  grave  synq>tom,  jircsaging  death.  The  name  "  vt»mi to '*  given  to 
the  disease  in  Spanish-American  countries  has  referenee  to  the  dreaded 
black  \'omit,  liut  is  scarcely  api)ropriate,  inasmuch  as  a  majority  of  the 
cases  ending  in  rc<'ovcrv  do  not  jiresent  this  symptom. 

That  the  giistric  mucfius  meml>nine  is  seriously  implicated  in  the  dis- 
ease under  consideration  is  shown  l>y  a  marked  tenderness  on  pressure 
over  the  epigastrinm,  by  the  constant  feeling  of  discomfort  and  pain  in 
the  epigastric  region  in  severe  cases,  and  by  the  tendency  to  passiv^e 
hemorrhage  above  referred  to. 

The  bowels  at  the  outset  of  au  attack  are  apt  to  be  somewhat  consti- 
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ited ;  later  tliey  often   remain  torpid,    but  easily  niuved   by  u   iiiikl 

nthartic  or  purgative  enema  ;  or  tlu^re  may  be  mure  or  less  diarrlufa 

turinie  the  !*eeond  periml  of  the  disease.     In  fatal  eai^eH  the  diseliar|^e?> 

_  "  m\  the  bfiwels  are  often  ^iimilar  in  eharaeter  to  the  black  fluid  ejeeted 

flviQ]   the  .Htomaeh,  and  are  of  the  same   nature.     Tliis  may  eome  from 

tiui  stomach  or  may  be  due  to  a  passive   hemorrhaire  from  the  nuteons 

fat-mhrane  of  the  small  intestine,     Ocejisiftnally  there  k  more  aetive 

tiemorrhaore  and  a  disrharfre  of  [jure  blood   jrom   the  1k>\\cIs.     Ilemor- 

ha^*s  may  also  oecur  froni  the  mouth,  nose,  hludtler,  or  uterus,  or  even 

\mi   the  eyeis  and  ears  in   nire  eases.     F^pistaxis  and  ouzing  of  lilood 

tim  the  g'ums,  tongue,  or  lips  is  the  most  frequent  hirni  of  !ieni<u*iiuige 

ifter  tliiit  frt^m  the  gastric  muecais  membrane. 

The  symptoms  conneetetl  with  the  itemniH  i<jfMcm  arc  thosc^  uhieh  might 
•  eacpecttKl  in  a  disease  eharaeterized  by  a  fehrih'  ]>aroxysoi  and  snhse- 
t*nt  stage  of  depresi^ion.  At  tlie  outset,  vvlien  tlie  fvwr  is  at  its  heiglit, 
here  is  usually  severe  irontal  heiKlaehe  and  rhai-hnlgia  ;  the  patient  is 
»pt  to  he  wakeftd   throughnut   tlie   first   stage,  or  his  sl(*ep  is  fitful  and 
JisturiH*d  by  distret^sing  dreams;  his  mind  is  in  a  stati'  of  tension,  and 
hv  is  auxioutt^,  watchfid,  and  easily  excited ;  but,  as  a  rule,  there  is  no 
iw'tive  delirium.     Certain   rases  are  chameteriy>ed    hy  sluggisliness   of 
uiiUd  action,  apathy ,  and  indiflerenee  ;  in  tit  hers  there  are  ludlueina- 
iMnir^  and  more  (»r  less  ineohereney  of  ideas  ;  occasionally  there  is  aetive 
tHirinm,  wliieh  may  call   for  restraint  in   order  to  keep  the  |>ntient  in 
lie(i,  but  the  intellect  often  remains  unclouded  thnnigliMut  <'ven  in  severe 
m\  fiitai  cases;  more  freipiently  the  fatal  termination  is  preeeik'd  l>y  a 
'pid  (H»ndition  of  the  mind  with   a  disposition   to  soninolenee,  gradu- 
ly  jMissrng  intit  complete  coma.     ()c<'asionally  tleatli   is   itrecedetl  by 
uuvulsions,  and  tetanic;   rigidity  of  a   nmrc  or  less  coin|>lcte  character 
1 1»CMMI  noietl  as  a  rare  fK-eurrence.     There  is  frcijueutly  great  rtv^tless- 
By  with  deep  sighing  respinition,  often  sjiasmodic  in  character.     The 
rmpkatian  is  aeeelenited  during  the  febrile  stage,  hut  the  respiratory 
attts  ifl  not  implicated  in  this  disease. 
In  sev^ere  cases  ct>nvalesceuce  is  ofti'n  slow,  and  may  be  complicated 
the  cK»currencre  of  parotitis,  ahscesse.s,   furuncles,  hepatitis,  *tr  iliar- 
rWa,     In  mild  cases,  on  the  contrary,  the  patient    fre*|uently  is  out 
^>f  \n'i\  and  ready  to  resumi'  his   usual  occupations  within  a  day  or  two 
'  the  termination  of  tht*  febrile  jwiroxysnu     Army  experience  sliows 
;  thiitH^  attacked  are  mrely  aide  to  resume  their  duties  in  a  less  time 
ten  days  <»r  a  fortnigfit  from  the  date  of  attat*k,  and  that  a  coiisid- 
^r&hlv  nuDd)er  must  he  retained  in  hospital  a  month  or  more,  on  account 
of  tlie  debility  folic twing  a  severe  attack. 

Iitifitp*ejt  are  not  infrequent  as  a  result  of  some  indiscretion  c(»m- 
niittf*<l  during  the  early  pericKl  of  apparent  convalescence  or  during  the 
Rvond  Aii^*  of  the  dismse.  Kelapses  are  said  to  occur  oeeasi*>nally  as 
lute  m  fnmi  two  to  four  weeks  after  the  terminatiun  of  the  primary 
fi'brile  paroxysm* 

I)ia<;m»*is. — A  pn>mpt  diagnosis,  es}>eciaUy  of  the  first  eases  in  nu 

1-pidcmic,  is  often  a  matter  of  very  great  importance.     But   notwith- 

t^tanding  the  well  marked  clitiical  features  t*f  the  disease  and  its  charac- 

ti*rij«tic  pathological  lesitms,  the  diagnosis  of  early  cases  has  often  been  a 

IliT  of  dispute,  even  after  the  autopsy.     This  may  be  due  to  inex- 
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perienrc  od  the  pnrt  nf  physicians  t'TinMiiitrriti^^  it  lur  the  Hivt  til 
to  mistaken  ideas  as  to  the  nature  of  the  disease  amnrj^  lliose  whi 
seen  niiiioli  of  it,  but  hnve  iaileii  !*>  rec?ognize  it8  tfpeeifie  ehiinieter  am! 
to  differentiate  it  from  eertaiii  fevers  of  malarial  origin  ene*itinttTed  in 
tn»|nt^al  or  .siil)trc>|>i(*al  regions.  When  a  caM*  of  yeUow  fever  h  ini- 
jirojierly  diagnosed  tis  *M)ilions  fever"  or  **  remittent  fever/'  and  afti.*r 
ihe  administratitm  of  several  full  doses  of  tuiinirie  at  the  eml  of  thn*f 
or  four  days  the  temperature  falls  to  tlie  normal,  the  ihagnosis  is  sup- 
[Mised  to  Ir-  eonhniu'd,  and  thiis  defervescence,  wliieh  is  a  eharaettTistie 
ft^ature  of  the  dise^use,  is  supposed  to  have  resulted  from  ap|iropriate 
medit'ahon.  If  the  ease  results  fatally,  the  prejn<liee  wineli  so  often 
goes  witii  a  positive  hut  mistaken  fiiaguosis  sometiuu^s  leads  to  the  asser- 
tion that  the  ease  was  one  of  **  pernieiims  nudarial  fever/'  Fonnerly  a 
considerable  nund>er  of  the  physieians  in  our  Southern  seaport  **ities 
maintaified  that  yeUow  fever  and  the  nudarial  fevers  are  rlosidy  allicMi 
if  not  identical  diseases,  and  under  this  idt^  the  miUh'r  easR»i*  iii  Jio 
epidemic  were  tdk'U  culled  **  malariid  fever/*  and  only  those  in  which 
blaek  vomit  and  a  yelhnv  diseoloratiou  of  the  skin  completed  the 
cliuieal  ]fu'tnre  of  a  severe  case  were  recognized  as  yellow  fevi»r.  8inii- 
lar  mistakes  in  diagnosis  cK-eur  not  infrecim-ntly  at  the  jiresent  iluv 
in  SOUR'  of  the  Spanisli-Aujeriean  seaports  where  this  diseas^e  is  m 
prevaU'Ut. 

The  fijet  that  the  early  eases  in  an  epidemic  ;irc  .sometimes  of  a  mi 
character  lias  h'd  to  UiU(*h  ct»ufnsiou  in  atttuipts  ti*  traee  the  origin  of 
certain  outbreaks.  Tfu'se  early  cases  having  lieen  ealle<l  liy  st»nu^  other 
name,  it  is  not  until  a  tyincal  severe  or  fata!  ease  imtuin  that  a  diagnosis 
of  yelhnv  fever  \i^  made  :  this  btung  considered  tlie  first  case,  the  origin 
of  the  e|>it!euiic  whicli  follows  renmins  a  mystery,  or  it  is  stip|>0'5ed  to 
have  fvrigiuated  tic  ttoro  as  a  result  of  insanitary  conditions  wliich  it  is 
not  diffienit  to  diseovcr. 

There  is  nolhiug  in  the  syui]»tonis  at  the  outset  of  an  attack  of  yellow 
fever  which  will  jnstifv  a  positive  diaguo.-^is  in  the  tdisenee  of  a  prevail- 
ing epidemic.  The  cliill  I'ollowTd  by  fever,  with  flushed  face,  injected 
conjunctivie,  full  pulse^  frontal  headache,  and  lumbar  imins,  niiglit  mean 
snudlpox  or  some  other  eruptive  fever  or  an  attack  of  one  of  the  malaria! 
fevers,  litit  tlie  eruptive  fevers  will  soou  be  niled  out  hy  the  absence 
of  an  t*ni|itioTi  ;  iutcnnittcnt  fever,  liy  the  brief  duration  of  the  pnnixysm 
and  spt*cdy  return  to  a  nearly  normal  state  of  health  ;  remittent  fever 
after  two  or  three  days,  by  the  difference  in  the  tempeniture  curve  and 
the  absence  of  albumin  fnini  the  urine.  It  is  true  that  in  certain  severe 
forms  of  nudarial  fever  the  urine  may  contain  albumin,  but  this  is  not  an 
early  symptom  iji  these  eases,  and  doi^s  not  greatly  dctraet  fnun  the 
diagnostie  vabie  of  this  symptonu  In  yeUow  fcvtT,  even  when  the 
atta(*k  is  of  a  mild  ehanicter,  a  distinct  dep(»sit  of  albumin  will  usiuilly 
Ix'  obtained  by  the  thin!  or  f<jnrtli  (hiy,  ami  in  eases  of  moderate  severity 
the  preeij>itate  will  be  so  abundant  as  to  justify  a  )>ositive  diagnosis  as 
early  as  this  (third  «u'  fourth  day)  when  this  sympt(*m  is  eousidered  in 
eonneetiou  with  the  temperature,  tlie  pulse,  etc.  Or  if  doul^t  still  exist^s, 
the  symptoms  which  charact<Tizc  the  secon<!  stage  nf  the  disease  will 
serve  to  ditfereutiate  it  from  those  forms  of  malarial  fever  for  %vhich  it 
hm  most  often  been  mistaken.    As  an  aid  to  diagnosis  I  intnMbnv  here 
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several  temperature  charts  of  typical  cases  which  show  the  characteristic 
features  of  the  febrile  paroxysm  : 

Fig.  31. 
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Xo.  1.  Mild  ca.s(^  of  brief  duration;  bov,  a^od  throe  vears  (New 
Orleans,  187;5)  ;  reported  by  Dr.  T.  C.  Fa^ret. 

Xi>.  2.  Mild  case  of  brief  duration  ;  young  female  (New  Orleans, 
187:]) ;  reported  by  Dr.  Touatre. 
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No.  3.  Protracted  mild  case ;  male,  aged  twenty-^even  years  (Fort 
Barrancas,  Fla.,  1873) ;  reported  by  Dr.  Stembeig. 

No.  4.  Typical  case  of  moderate  severity ;  male,  ased  thirty-one  yean 
(Fort  Barrancas,  Fla.,  1873) ;  reported  by  Dr.  Sternberg. 

No.  5.  Typical  severe  case ;  male,  aged  twenty-seven  (Fort  Bamm- 
cas,  Fla.,  1873J ;  reported  by  Dr.  Stembeig. 

No.  6.  Typi(»l  severe  case ;  male,  aged  twenty-seven  years  (New 
Orleans,  1873) ;  reported  by  Dr.  Layton. 

No.  7.  Protracted  severe  case  ending  in  recovery;  reported  by 
Bdrenger-F6raud  (French  Antilles). 

No.  8.  Fatal  case ;  death  on  ninth  day ;  male,  aged  twenty-«i^t 
(Fort  Barrancas,  Fla.,  1873) ;  reported  by  Dr.  Stembeig. 

It  is  true  that  certain  cases  of  malarial  fever  exhibit  a  temperature 

curve  which  presents  considerable  similarity  to  that  of  yellow  fever,  but 

as  a  rule  ^^  remittent  fever  "  has  a  series  of  febrile  paroxysms  separated 

•by  more  or  less  complete  remissions,  instead  of  a  single  paroxysm  of 

several  days'  duration  ending  in  defervescence,  compfete  or  nearly  so. 

As  regards  the  presence  of  albumin  in  the  urine,  the  following  obser- 
vatioHK  by  Donnet,  made  during  an  epidemic  in  Jamaica,  are  of  interest : 
In  61  eases,  carefully  studied,  albumm  was  found  for  the  first  time  on 
the  first  day  in  2 ;  on  the  second  day  in  11 ;  on  the  third  day  in  19 ;  on 
the  fourth  day  in  14;  on  the  fifth  day  in  6;  on  the  sixtli  day  in  4; 
on  the  seventii  day  in  4;  on  the  eighth  day  in  1. 

The  desquamative  nephritis  to  which  the  presence  of  albumin  is  due 
is  also  shown  by  the  presence  of  numerous  granular  casts  in  the  urine, 
which  may  usually  be  found  as  early  as  the  third  or  fourth  day. 

If  a  diagnosis  has  not  been  made  before,  the  symptoms  which  charac- 
terize the  second  period  of  the  disease  should  serve  to  differentiate  it 
from  all  forms  of  "  malarial  fever,"  properly  so  called.  The  cool  and 
usually  moist  skin,  the  abnormally  slow,  soft  pulse,  the  gastric  distress 
and  pain  or  pressure  in  the  epigastrium,  the  yellow  tinge  of  the  conjunc- 
tivae, and  the  albuminous  urine  in  a  patient  whose  temperature  is  normal 
or  subnormal,  following  a  febrile  paroxysm  such  as  is  represented  bv  our 
temperature  charts,  eertiiinly  furnish  a  (clinical  picture  which  should  be 
recognized.  But  experience  shows  that  it  frequ(»ntly  is  not  recognized, 
and  cases  which  present  the  additional  filature  of  black  vomit  have  been 
called  ^*  hemorrhagic  malarial  fever,"  **  ])ernicious  fever,"  etc. 

Ft  is  true  tluit  sev(Te  cases  do  not  always  presc»nt  the  tvpical  course 
which  we  have  described  :  the  temperature  may  n»main  a  degree  or  two 
abov(»  the  normal  during  tlH»  stage  of  depression  ;  the  skin  may  be  drj', 
and  a  reactionary  fever  of  a  remittent  character  may  <|uickly  follow  the 
initial  paroxysm  ;  but  we  still  have  the  albuminous  urine,  the  abnor- 
mally slow  pulse,  the  yellow  tinjjc  of  tli<^  conjunctiva?,  and  in  certain 
cases  the  hcniorrhap^es  so  common  in  tins  discasi* — black  vomit,  etc.  In 
addition  to  this  tluTc  arc  other  difiercnccs  in  symptoms  which  have 
more  or  less  vahu*.  The  tonjriu'  in  yellow  fever  is  usually  narrow  and 
pointed,  with  red  margins,  and  is  apt  to  he  tremulous  ;  it  is  often  com- 
paratively clean  at  the  outset,  and  nirely  presents  the  thi<»k  ycHowish 
or  brownish  coating  s(»en  in  remitt<Mit  fever.  The  tongue  in  the  mala- 
rial fevers  is  usually  broad  and  flabby,  and  marked  upon  its  margins  by 
indentations  made  bv  the  teeth.     The  vellow  color  of  the  skin  in  bilious 
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remittent  fever  is  due  to  a  staining  by  bile  pigments^  and  does  not  diflTer 
from  that  of  simple  jaundice ;  it  is  more  intense  in  color  and  more  per- 
sistent than  the  yellowish  tint  seen  in  yellow  fever  :  it  should  be  remem- 
bered, however,  that  a  true  biliary  jaundice  may  be  developed  in  non- 
fatal castas  of  yellow  fever  during  the  period  of  convalescence. 

The  spleen  Ls  not  involved  in  yellow  fever,  while  in  the  malarial 
fevers  it  is  more  or  less  swollen  and  tender.  Vomiting  of  bilious  matter 
is  a  c*ommon  symptom  in  severe  forms  of  malarial  fever ;  in  yellow 
lever  it  is  rare,  and  only  occurs,  if  at  all,  at  the  outset  of  the  attack ; 
the  vomiteil  matters  later  are  transparent  and  colorless.  In  yellow 
fever  the  amount  of  uric  acid  excreted  is  diminished,  while,  according 
to  I^  Roche,  it  is  notably  increased  in  remittent  fever.  Suppression 
of  urine  is  a  common  feature  in  fatal  cases  of  yellow  fever ;  it  rarely 
ocegrs  in  bilious  remittent  fever. 

That  form  of  fever  which  the  French  denominate  fiPvre  bilieii^ 
iw/Zr/nwr/^i/^,  and  which  has  been  called  "  hemorrhagic  malarial  fever  " 
by  certain  American  authors,  presents  features  which  differ  essentially 
from  those  of  yellow  fever.  These  are  well  stated  by  B(?renger-Ferau(l, 
ais  follows  : 

**  Prolongtnl  residence  in  a  malarial  (H>untr}'  is  the  most  j)owerful, 
aind,  indeiKl,  indispensable,  predisposing  ciiuse. 

*'  The  disi»ase  is  always  preened  by  numerous  attacks  of  malarial 
fever,  simple  at  first,  then  more  and  more  complicated,  and  taking  on 
in  gc»neral  more  and  more  of  a  bilious  aspect,  producing  a  very  decided 
anaemia. 

"  Icterus  a))])ears  at  the  outset  of  the  attack,  and  is  never  wanting ; 
it  giv(»s  from  the  commencement  and  throughout  the  attack  a  uniform 
yellow  color  to  the  patient,  varying  from  greenish  yellow  to  a  decided 
yellow  whre. 

"The  march  is  intermittent  or  remittent  from  the  first,  and  the 
pulse,  urine,  and  vomiting  follow  very  exactly  the  variations  of  temper- 
atun*. 

"  The  vomiting  is  bilious,  of  a  decidc^d  green  color ;  it  is  a  constant 
symptom  at  the  outset  of  an  attack,  and  is  arrestcnl  with  the  termina- 
tion of  one  attack  to  reappear  with  the  next. 

**  After  the  first,  or  febrile,  jH»ri(Kl  the  vomiting  continues,  but  ])re- 
»*<Tv<»s  the  same  characters ;  it  stains  linen  a  bright  green,  and  when 
^-ollei'twl  in  a  basin  it  appears  transparent  and  is  of  a  In^autiful  emerald 
intt»n  or  olive  color. 

"  The  tongue  is  moist,  broad,  (»overt»d  at  first  with  a  heavy  white  fur, 
which  s<Km  rweiv(*s  a  gn»i»nish  tint  from  the  vomited  matters.  The 
tongue  is  not  n»tl,  either  u]X)n  its  tip  or  c^lges ;  it  remains  broad,  heavily 
<XMite<l,  and  moist  to  the  end  of  the  malady. 

"The  urine  is  black  from  the  commencement,  and  its  color  is  cha- 
lacteristic,  so  that  the  pati(»nt  himself  is  struck  with  it.  It  is  usually 
abundjint  and  fre<juently  passtnl,  and  only  has  the  melanuric  as|H'<'t  dur- 
ing the  attack." 

Detiffue,  as  regards  its  (»])idemi('  prevalence,  somewhat  resembles 
\elIow  fever.  It  is  an  acute,  infin'tious  disease,  which  pn^vails  in  those 
iatitud(*s  which  are  most  subject  to  invasion  by  yellow  fever  <luring  the 
Deason  most  favorable  for  the  epidemic  extension  of  this  disease.     It, 
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also,  is  churacterized  by  a  febrile  stage  uf  iMimpiimtively  short  duRition, 
but  tlie  rlianii'tfristie  features  of  yellow  il*\'i}r  are  abj^eiit — ^iil bum! nous 
urine,  stage  of  (Irjjressiuii,  lii'iiiorrbagt-s,  ete. — auil  it  i.-*  aeeonipanied  bv 
severe  artliritie  and  nuisralar  |»aius  vvhieli  have  led  to  its  being  (billed 
^*  break  hone  fever/*  Murenvrr,  then-  is  usually  a  well  marked  eruption, 
resembling  that  of  &eiirlet  fever  and  eomriMMnring  on  t!ie  thini  day,  ;uid 
utler  tlie  termination  of  the  initial  febrile  paroxysm  a  seeond  iHininionly 
oeeurs,  aenmipanicnl  by  a  rnhx'oliMd  eruption  wliieli  often  entk  in  de— 
i|uarnaliun  tjf  the  rutifle.  There  is  a  wtdr  ditferenee  alsti  in  tlie  eom- 
parativt*  tatality  of  the  tw^>  diseases.  Dengue,  althmigh  the  must  dis- 
tressing to  the  patient.  Is  liy  fur  the  li-ast  serious  in  its  results,  and  rarely 
Ls  tlie  eause  of  <leatb. 

Certain  eireunistaiK»es  conneetcd  with  the  personal  history  of  the 
patient  will  aid  greatly  in  estublisliing  an  early  diagnosis.  A  stniugtT 
in  Havana  or  Rio  de  Janeiro  durijig  the  e|(ideniie  seiuson,  wlni  lias  an 
attaek  i>f  iever  jiresenting  tlu^  symptfuns  deseribed  its  attend iiig  the 
febrile  stage  of  tliis  disease,  and  wimse  urine  Is  fuund  at  the  eml  of  two 
nr  three  <luys  to  be  allHiminous,  is  sent  witliout  hesitation  to  the  yellow 
fever  bosjiital.  And  a  person  arriving  at  one  of  *jnr  sea|)orts  from  an 
iufeeted  lueality,  presenting  similar  symptoms,  wouUl  be  isolated  and 
])taeed  nuder  f*arefnl  nbservation,  even  if  the  diagnusis  was  not  at  once 
esial>lished.  But  in  a  similar  ease,  witli  ud  hist^ay  of  expo-^ure  in  un 
iufeeted  liH-al Ity,  th(*re  is  ufum  d»>ubt  as  to  the  diagnosii^  or  an  absolute 
diMiial  u(  the  pus.'^ibility  that  the  disease  is  yelluw  fever. 

When  we  hear  of  the  prevalence  of  a  **  malignant  form  of  malarial 
fever*'  in  a  seapi>rt  eity  hn-iited  within  the  limits  uf  yellow  fever  inva- 
j^ion,  we  are  always  justilitHl  in  sus^ie^-ting  that  tlu'  disi/cise  is  in  fact 
yelliov  fever.  For  malignant  and  fatal  t<u*ms  of  malarial  fever  beknig 
ti»  the  eountry  rather  tlian  to  tlie  eity,  and  eases  of  this  kind  do  not 
oeenr  in  gronj>s  among  the  residents  of  a  reslrieted  area  within  the  linnt« 
of  a  eity.  Even  when  a  IcKiiliztHl  epidemic  does  not  apjK'ur  to  be 
**  malignant  "  in  ehanieter,  esjuM'ially  when  it  occurs  among  a  nativo 
Creole  or  negm  |>o|)ulation,  the  fa(*t  of  its  prevalenee  in  a  large  town  of 
city  is  o|>|iiised  to  the  view  that  it  is  of  malarial  origin — properly  so 
ealled — anil  it  is  more  likely  to  be  yellow  fever  than  anything  else, 
unless,  indeiHl,  it  shonltl  prove  to  be  dengne. 

PiiooxosiH. — Yellow  fever  is  an  extremely  fatal  disease,  and  even  in 
apparently  mi  hi  (»ases  a  guarded  prognosis  should  l)e  made,  as  they  niajr 
suddenly  assume  a  serious  (^hamek-r.  I'he  pn^gnosis  i?^  espeeially  unfa* 
vonible  in  the  ease  of  plethorie  [htsoiis  aial  in  thoM*  tA^  iiitempi'rato 
habits.  It  is  nmre  favorable  in  women  and  ehildren  than  in  men— 
nn}Vv  favorable  in  the  ease  etf  native  eretile^  and  negnx^s^  in  warm  lati- 
tudes where  the  disease  prevails,  than  ibr  recently  arrived  stningen* 
from  more  northern  latitu<les. 

The  writer's  personal  observations  and  stntlies  have  led  hini  to 
attach  great  value  to  thi'  tc  rnpenitnre  ol>servations  mafle  during  the  first 
two  or  tliree  days  of  the  atta<'k  as  a  gnith-  in  prognosis.  \\  hen  the 
temperature  of  the  body^  as  shown  liy  a  elinieal  thermometer  plac'ed  in 
the  month  i>r  axilla,  dtR*s  n(>t  go  above  103°  to  in:i,]°  F,  during  the  first 
forty-eight  hours,  a  favnnible  result  may  usually  be  anti<*ipated.  If,  on 
the  eoutrary,  the  temperature  reaches   lOo^  or  more,  the  c*ajse  must  be 
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considered  a  severe  one  and  the  prognosis  is  grave.  This  is  shown  by 
the  following  table,  compiled  by  the  writer  some  years  since  from  a 
series  of  269  cases  recorded  by  various  authors,  in  which  careful  tem- 
perature observations  had  been  made  : 


Cases  in  which  the  temperature  was         '  No.  of  cases. 


107°  and  above 13 

106*»-107*» 9 

106*»-106° 36 

104°-10l>*» 80 

103"-104° 87 

10*r-103*»       29 

lOP-102** 15 


Total 269 


No.  of  deaths. 

PercenUge  of 
deaths  to  cases. 

13 
9 
22 
24 
6 
0 
0 

100 
100 

61 

30 
7,  nearly 

74 


27.5 


The  amount  of  urine  secreted  and  the  quantity  of  albumin  it  con- 
tains will  also  furnish  an  important  prognostic  indication.  However 
favorable  the  symptoms  may  appear  otherwise,  if  the  urinary  secretion 
i»  scanty  and  it  is  heavily  loaded  with  albumin,  the  c^ase  is  a  grave  one. 
On  the  other  hand,  great  depression,  black  vomit,  or  hemorrhages  are 
not  ni»cessarily  fatal  symptoms,  and  hopes  of  recover)'  may  be  enter- 
tained if  the  urinary  secretion  is  satisfactory  in  amount  and  the 
quantity  of  albumin  small.  Great  distress  and  tenderness  in  the 
epigastric  region,  with  frequent  vomiting,  are  unfavorable,  as  is  great 
restlessness  with  sighing  respiration  or  delirium.  The  early  appear- 
ance of  the  heematogenous  jaundice  cliaracteristic  of  the  disease  is  not 
fiivorable. 

The  mortality  differs  greatly  in  different  epidemics,  and,  as  hereto- 
fore pointed  out,  depends  largely  upon  the  character  of  the  exposed 
population.  Where  a  considerable  proportion  of  those  attacked  are 
children,  native  Creoles,  or  negr<K\s,  the  mortality  is  comparatively  low 
— from  5  to  10  per  cent.  But  among  unacclimated  male  adults  the 
mortality  is  rarely  less  than  20  and  frequently  above  50  per  (rent.  The 
mortality  in  the  great  epidemics  which  oc("urred  in  Philadelphia  at  the 
end  of  the  last  and  commencement  of  the  present  century  was  from  20 
to  80  |)er  cent.  The  mortiility  in  the  seaman's  hospital  at  Georgetown 
^Demerara)  in  1838  was  19.5  per  cent.  (Blair).  The  mortality  at  Vera 
Cruz  during  the  seven  years  ending  1881  was  41  per  cent,  in  the  hos- 
pital for  women  and  41.48  jxt  cent,  in  the  hospital  for  men  (Molina). 
In  1855  the  mortality  among  the  Spjinish  stroops  in  Cuba  was  24.31 
per  cc»nt.  In  1873  the  mortality  in  Kio  de  Janeiro  was  23.3  per  cent. 
In  the  epidemic  of  1878,  27,0()0  cjises  and  4600  deaths  occurrcnl  in 
the  city  of  New  Orleans  (17  per  ccMit.) ;  18,500  c»ases  and  5000  deaths 
in  Memphis  (27  pc»r  cent.) ;  at  Yicksburg  5000  cases  and  872  deaths 
^17  pc»r  cent.)  —  2000  cases  and  231  deaths  among  the  colored  |K)pula- 
tion.  Thi»se  figures  are  from  the  report  of  a  "Board  of  ExiH'rts" 
appointed  bv  Congress  to  investigjite  the  ei)idemic.  The  total  number 
f)f  cases  and  deaths  collected  by  the  Board,  as  occurring  in  132  cities 
mod  towns  in  the  infwted  area,  was — cases  74,265;  deaths  15,934 
^besides   254  "  reported  without  any  report  for  the   number  of  cases 
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corresponding  thereto").  This  gives  a  mortality  of  a  little  over  21 
per  cent,  for  the  entire  epidemic.  These  figures,  however,  are  only 
approximate,  and  no  doubt  the  mortality  rate  would  be  reduced  some- 
what if  all  of  the  cases  had  been  reported.  It  must  be  remembered 
also  that  the  figures  relate  to  both  the  white  and  colored  populations, 
and  that  in  many  localities  the  negro  population  was  equal  to  or  in 
excess  of  the  white  jwpulation,  as  many  of  the  latter  class  deserted 
their  homes  and  sought  refuge  in  healthy  places  farther  north.  Bemiss 
has  given  the  followmg  table  showing  the  mortality  according  to  age, 
among  whites  only,  during  this  epidemic.  The  figures  include  the  cases 
treated  in  private  practice  by  four  of  the  leading  practitioners  of  the 
city  of  New  Orleans  : 


Cafles. 

,    Deaths. 

Percent. 

206 

;         2tJ 

12.67 

233 

'        20 

8..)8 

183 

1          9 

4.9 

232 

1        39 

16.7 

47 

i          6 

12.7 

4 

2 

5U.U 

905 

102 

11.28 

Age. 

Under  5  years  of  age 

From  5  to  10  years  of  age 

From  10  to  20  years  of  age 

From  20  to  40  years  of  age 

From  40  to  60  years  of  age 

From  60  to  80  years  of  age 

Total     .    .     _._.^    •    •    •    •  ^  •    •_•    1 

The  day  of  death,  as  ascertained  in  1059  fatal  cases  o(H!urring  in  the 
French  Antilles,  is  given  by  B^renger-F^raud  as  follows  :  On  the  second 
day  of  sickncvss,  16  (1.5  per  cent.) ;  on  the  third  day,  56  (o.^J  per  cent.) ; 
on  the  fourth  day,  141  (13.4  per  cent.) ;  on  the  fifth  day,  165  (15.7  per 
cent.) ;  on  the  sixth  day,  177  (16.9  per  cent.) ;  on  the  seventh  day,  151 
(14.:i  per  cent.)  ;  on  the  eighth  day,  89  (8.5  per  cent.) ;  on  the  ninth 
day,  42  (.S.9  per  cent.) ;  on  the  tenth  day  85  (IVI  per  cent.) ;  on  the 
eleventh  <lay,  28  (2.6  per  cent.) ;  on  the  twelfth  day,  34  (3.2  pvr  cent.) ; 
on  the  thirteenth  day,  25  (2.3  per  cent.) ;  on  the  fourteenth  day,  21  (1.9 
per  cent.) ;  on  th(»  fifteenth  day,  8  (0.7  |)er  eiMit.)  ;  on  the  sixteentli  day, 
7(0.6  JKT  cent.);  on  the  seventeenth  day,  13  (1.2  per  cent.);  on  the 
eighteenth  day,  6  ;  nineteenth  day,  6  ;  twentieth  day,  7  ;  twenty-first 
day,  3 ;  twenty-s<»con(l  day,  2 ;  tw(»nty-third  day,  5  ;  twenty-fourth  day, 
3;  twenty-fifth  day,  3 ;  twenty-sixth  day,  5  ;  twenty-seventh  <lay,  1  ; 
twenty-eighth  day,  1  ;  twenty-ninth  day,  2  ;  thirtieth  day,  1  ;  thirty-first 
<lav,  3;  thirty-sec'ond  day,  1  ;  thirty-third  day,  1  ;  thirty-sixth  day,  1. 
Out  of  the  total  numbcT  of  deaths,  67  per  cent,  occurred  during  the 
first  week  and  82  per  cvnt.  during  the  first  ten  days  of  sickness.  This 
corresponds  closely  with  the  results  obtained  by  Surgeon  Clements  as 
regards  111  fatal  cases  occurring  in  the  l^.  S.  Army.  Of  thes(»,  73  |ht 
<*ent.  died  <luring  the  first  week  and  82  per  e(»nt.  during  the  first  ten  days. 

Tkkatmknt. — All  attempts  to  *' cure  "  yellow  fever  by  a  sjHH-ific 
treatment  have  been  uusueeessfn],  and  those  physicians  who  have  had 
most  experience  in  the  treatment  of  the  disease  generally  agree  that 
active  nKMlieation,  except  for  tlic  purpose  of  meeting  symptomatic  indi- 
C4itions,  is  misehievons.  But  it  is  possible  that  a  sj>eeific  treatment  may 
yet  be  found,  and  further  eiforts  should  he  made  in  this  din»eti<Hi. 
Reasoning  from  analogy,  it  seems  ])roi)al)le  that  the  immunity  which 
results  from  an  attack  of  yellow  fev<T  is  dne  to  the  presence  of  an  anti- 
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toxin  in  the  body  fluids  of  the  immune  individual.  And  if  this  anti- 
toxin etmld  be  utilized*  for  the  protection  of  exposed  individuals  or  for 
the  cure  of  those  already  attacked,  its  specific  power  might  be  mani- 
fested. But  in  the  present  state  of  knowledge  there  are  serious  dif- 
ficulties in  the  way  of  testing  the  possible  efficacy  of  such  a  specific 
mode  of  treatment.  The  spt»cific  infectious  agent  not  having  been 
demonstratetl,  and  no  one  of  the  lower  animals  having  been  shown  to 
be  susceptible  to  infection,  the  only  method  which  suggests  it^^elf  for 
obtaining  a  supply  of  antitoxin  is  to  tap  the  veins  of  an  immune  person 
for  the  purpose  of  obtaining  blood  serum  to  inject  into  the  yellow  fever 
patient.  It  is  to  be  hoped  that  the  expiTiment  will  be  made  at  as  early 
a  date  as  possible,  as  the  result  would  be  of  great  scientific  interest,  and 
if  favorable  some  method  of  more  general  utility  might  be  discovered. 

The  idea  that  yellow  fever  is  closely  alliwl  to  the  malarial  fevers, 
which  at  one  time  was  entertained  by  many  physicians  in  regions  subject 
to  invasion,  led  to  the  attempt  to  abort  the  disease  by  the  use  of  quinine 
in  large  doses.  This  experiment  has  been  fully  tried,  and  the  trejitment 
abandoned  by  most  physicians  of  experience.  Some,  however,  still 
think  tlmt  a  large  dose  of  quinine  (20  to  30  grains),  given  at  the  outset 
of  the  attack,  has  a  tavonible  effec-t  in  modifying  the  severity  of  the 
febrile  jKiroxysm  and  allaying  nervous  excitement.  On  the  other  hand, 
it  is  generally  admitted  that  it  sometimes  induces  cerebnd  congestion, 
and  that  a  rc»petition  of  the  dose  may  lead  to  unpleasant  results.  Blair, 
who  had  an  extended  exjxTience  in  the  British  West  Indies,  was  in  the 
habit  of  giving  20  grains  of  calomel  and  25  grains  of  quinine  at  the 
outs€»t  of  an  attack,  and  in  certain  cjises  the  dose  was  repeated.  Dr. 
Porcher  of  Charleston  approves  of  Blair^s  treatment  so  far  as  the  first 
dose  is  concerned,  but  protests  against  its  repetition.  The  amelioration 
of  the  symptoms  which  has  been  ascribed  to  this  dose  may  be  due  in 
part  to  the  antinyretic  action  of  the  quinine,  but  the  frei*  movement  of 
the  Ijowels  usually  induced  by  the  calomel  is  entitled  to  at  least  a  portion 
of  the  credit.  It  must  be  rememl)ered  also  that  the  natural  tendency 
of  the  disease*  is  in  the  dire<'tion  of  a  more  or  less  ])n)mpt  defervescence, 
and  that  the  acme  of  febrile  action,  with  its  accompanying  headach<', 
pain  in  the  loins,  etc.,  is  reached  very  soon  after  the  inauguniti(m  of  the 
attack.  This  amelioration  of  the*  symptoms  attending  the  onset  of  the 
disease  has  no  doubt  often  l)een  improperly  ascrilnKl  to  the  me<licine 
administenHl,  and  the  novice  in  the  tn»atment  of  this  disease  is  a])t  to 
congratulate  hims<Mf  u|>on  the  succ(»ss  of  his  tn^atment  when  the  ])atient 
is  in  reality  in  the  greatest  danger — a  danger  which  may  be  the  grwiter  as 
a  result  of  over-active  medication,  by  which  the  sensitive  stomach  is  apt 
to  be  disturbed,  the  weak  heart  still  further  <»nfeebled,  and  the  inflamed 
kidneys  taxe<l  lK\vond  their  power  of  n^sistance. 

In  the  days  of  "  antiphlogistic  treatment "  midies  were  considered 
an  important  element  in  this  treatm(»nt,  and  it  was  part  of  the  nni- 
tine  to  administer  them  at  the  outset  of  cvctv  case.  This  is  still 
the  practice  with  certjiin  of  the  South  American  ])hysicians.  When 
the  stomach  contains  undig(»sted  and  fermenting  material  which  causes 
nausea  and  distress,  it  is  well  to  aid  th<'  efforts  of  nature  by  the 
administrati(m  of  a  simple  enu'tic,  otherwise*  it  is  not  likely  to 
do  any  good,  and   we   do    not   approve   of  its    routine    use.     Purf/a^ 
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fivfi<  nre  gfrnvraWy  liclifvod  trj  be  iisffnl  at  tht*  outset  r*f  an  atiaci 
an  J  niosf  [jlivsicians  c*Hni!i)«*nrt*  the  tmitiiiriit  by  jriving  iMtmt'  uwdi 
cuw  tu  jiiMiuptly  unliKul  tUv  Imwels.  Ojiiiiiuiis  ditlor  tis  to  tin*  ijest 
foroi  of  c*athartk*  iiu*diriiir,  Init  preferi'iice  i.^  i^iveii  by  riiiuiy  to  n  full 
dow  of  oltnini  riciiii.  On  ti€^*ouiit  of  its  iKHi-iiTitatiuji:  |jro|MTtics  ai»d 
pri>ni])t  ai"ti<>n  ft  is  a  favorite*  in  our  own  Smthern  cities,  in  the  West 
rndii'>,  and  in  Brazil,  From  two  to  fiuir  mnu'es  are  eoramonly  pven  to 
an  ad  alt  in  a  single  dose.  Ex|H'ric'Hee  shows  that  this  is  not  ext'osive 
arjd  titat  it  has  a  prurapt  and  tavonible  a<'tion.  Sume  physieians  prefer 
a  nierrnriab  fidlowed^  if  necessary,  by  a  siilinc  eatliartie,  and  ealoniel  is 
Htili  tlie  fuv(*rite  with  many.  One  reason  for  promptly  empty injj  the 
prhmr  ntr  is  found  in  tlie  taet  that  later  the  adniinistnitiim  of  aitbartie 
merlieinr  is  likely  to  d<i  barm  by  indneintr  vomit in^^  ditfit-nlt  in  rontrol, 
and  by  inereasini^  the  drpressioii  whirh  fullows  tlie  tebrile  paroxysm. 
If  it  s*'enis  di'siralih'  to  move  the  liowels  after  the  seeond  day  of  the  dis- 
<*ast%  tliis  liad  better  hv  ilone  In*  a  purgative  enema. 

In  tlu*  jiresent  state  of  knowledge  a  earefnlty  manair(*d  ^ifmiifofmttie 
tfffffmi'itt  will  pive  the  best  results  attainable  aial  will  do  mueli  toward 
rednein^  the  mortality.  We  have  jKiiiitcnl  mit  the  ta(*t,  in  speidvincj  of 
pntt»"nnsis,  that  the  teniiu-ratinv  ui'  the  hody,  as  sliown  by  the  elinieal 
tlicnnnniettT,  is  a  fair  index  of  the  si' verity  of  the  attaek.  It  dues  not 
fnllow  fn»m  this  that  the  hij^:h  tempi-ratnre  in  severe  eases  is,  prr  Ht\  a 
eanse  id' dan^tT.  If  tins  were  true,  the  evident  intlieation  woidtl  be  to 
keep  down  the  teniponiture  l>y  means  of  eold  baths  or  ant!}»yretie  medi- 
i'ines.  The  inttMisity  of  the  pathoj[»^eMie  action  of  the  sjieeitie  poison  is 
indu-ated  by  ihe  lieiirht  and  ibinitii»n  of  the  febrile  movenient,  but  we  do 
nnt  neutralize  tbi-  patlmirtMiie  aetion  when  we  n-duee  the  teinperatiu'e  «»f 
the  h^nly.  In  the  malarial  fevers  the  tem|ieratnre  friHjuently  rises  to  a 
liiphiT  point  in  ciLst^s  whieh  are  not  attended  witli  any  spiH'ial  danger. 
Nevertheless,  it  is  desindde  that  this  symptom — hit»:b  temperature— 
should  reeeive  a|)prf*j»riate  treatment,  and  a  redu<'lion  of  the  tel)rile  ln^at 
is  usually  atteu^lcMl  with  an  amelinratiiin  of  otlier  more  or  less  dLstressing 
symptoms — thirst,  Iieadat4a\  sleejdessness,  jaetitatinii,  et(\ 

The  iLSi^  of  the  eold  bath  is  not  to  be  reeoinmendt^d,  unless  it  should 
h('  at  tln^  ver)'  outset  in  a  ease  presenting  an  unusually  high  tenijK'ratniv 
with  evidence  of  eerebral  eongestinn.  The  tepid  l»atli  is  lietter,  but  the 
most  judieious  and  experieneed  praetitidiiers  in  yellow  fever  regions 
agree  that  it  is  better  not  to  distnrli  ilje  patient  to  the  (extent  neeessarv 
in  adujiuistering  frequent  baths,  and  that  alWr  the  first  twenty-lbiir 
bmir>,  at  least,  they  bad  better  be  lanitteib  The  objeet  in  view  may  be 
ae<'omplisbed  with  less  distnrbanee  t<v  tlie  patient  by  frequently  sjx>nging 
the  hanils,  arnis^  and  ehest  with  e^ild  water  or  with  an  evajKirating 
lotion,  Berenger-F^*raud  ree<»iunieuds  a  mixture  of  1  jmrt  of  **aroniatie 
alei^liol"  with  .'?  parts  of  water.  Poreher  advises  the  **  assiduous  and 
protracted  ai>plieation  of  iee-c<dd  water  to  the  bead,  hands,  and  arni^  as 
long  as  they  are  abnormally  liot.''  Smie  practitioners  are  ai'niitl  id*eohI 
water  and  preter  to  sjinugc*  tin*  surface  with  tepid  wat<'r.  In  our  judg- 
meut^  eold  water  and  evapmiting  lotions  may  safely  \h'  tist^l  as  appli- 
eations  to  the  head  and  for  sponging  the  surface  so  h»ng  as  the  skin  is 
hot  aJid  dry  aud  the  leuj[>entnn'e  elevated.  When,  htiwever,  the  febrile 
stage  is  approaching  its  termination,  it  will  Ik"  incident  to  disoontinue 
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the  j^ii«»n^in^  of  the  ?^iirface  or  to  use  tepid  instead  of  cold  water,  on 
aif^itint  of  tlie  great  tendency  to  vLseemI  ec»ngesti<jnri  at  this  time.  A 
hot  mufitanl  tVn^t-bath  is  very  commonly  administered  at  the  outi^^t  of 
the  Httuek  in  d<jme»tie  praetieo  and  hy  many  physieians  of  experience. 
This  may  Ix'  re[K*ate<l  several  times  diirin|^  the  fitvt  twenty-fHiir  hours, 
uikI  often  imhiees  a  free  }>ers  pi  ration,  with  relief  of  the  lieadnehe  and 
iidjer  distreHsinir  symptoms  whieli  oeeur  at  this  time.  The  usual  pm- 
cedure  is  to  have  the  pitient  sit  upon  the  edge  of  his  beit  with  a  hhiiiket 
wmppeil  around  hini  and  his  feet  and  lep^  imniei*se<l  in  a  bneket  fd"  water 
m  hot  as  he  eafi  lx*ar  an<l  eontaiain|x  a  liberal  cpiantity  of  niiistard  ft^mr. 
lierr*ntrer-Fenm<I  reeommejuls  tfie  use  of  large  eiieniata  of  eohl  water 
a*;  an  antipyretie  measure.  These  may  be  fre<piently  repeatetl,  and  are 
^lid  t4i  Ix'  quite  harmless.  Cold  eneiuata  liave  also  {)een  reeommeuded 
for  tlie  relief  uf  the  congested  and  iuflaiued  kidneys. 

The  knowk^lge  that  exposure  t*»  eixil  currents  of  air  or  a  sudden  fall 
in  tlie  external  temperature  is  tlangerous  for  yellow  fever  patit^nts  cm 
£inH»unt  of  the  vis^i-rtd  congestions  wbieli  are  likely  to  be  induced  liy 
>iueh  exposnrL' — espeeially  of  tlie  kiducys—hns  led  nniiiy  physicians  to 
refniin  frtini  the  use  of  eold  lotions  to  the  surface  iis  an  antipyretic 
inesisure,  and  by  i*ome  tlie  iVi^v  of  cold  drinks  is  ilfuiiML  This  we  believe 
to  be  a  mistake,  and  the  excessive  iist>  c»f  blaTikct>  ami  hot  drinks  to 
iuduce  jMTsjnnition  may  cause  great  diseotufort  to  the  poor  patient  with- 
^njt  any  corresponding  bcneiit,  ^Vhcu  tlie  febrile  stage  is  approa*'hing 
itf^  tcnuinatitm,  and  during  tlie  stage  of  ilipnssion  which  folhnvs,  4'X- 
|30!!*are  to  cidd  current.--  nf  air  or  a  sudden  fall  in  tlu*  external  tempera- 
lure,  not  eomi)cnsiited  by  artificial  licat  or  a  sufficient  snpply  of  bed- 
«^%^€ring,  may  be  fatal.  But  when  there  is  eonsi*U*rabIc  fever  the  patient 
^honUl  be  lightly  covered,  eare  iM'ing  taken,  however^  to  prntect  him 
fmm  dmughts.  If  the  skin  is  hot  and  dry,  warm  aromatic  drinks  may 
K*  given  ti»  }>romote  peivpiration,  Imt  it  is  :i  mistake  Uv  r^upposc  tluit  the 
^Hiurse  id*  the  disease  r*an  be  arrestt^d  or  the*  deadly  pnisou  climinnted  by 
iiiaintairdng  a  fr4*e  pcTspinititm  ;  and  when  the  paticrjt  is  Inadcd  dnwn 
^'itli  Idankets,  the  profuse  [wrspi ration  which  is  often  induced  liy  tliis 
tn*«tmt*nt  d^M^s  m»t  mat<Tially  rt^dute  the  body  heat.  Aniipurtat'  has  been 
^Vfu  fbr  its  si^hitive  and  autijiyn'tie  ctftH-t,  antl  is  i*onsidered  usefid  by 
>*fme  id*  tliose  physicians  win*  li.ixr  had  an  opjHirtiujity  to  te^t  it?^  value. 
\\V  fihc»uld  Ih»  disjMi^4'd  to  administer  it  with  e;iuti<»!i  ami  dnrinj;  the 
^3i4*iiu>  of  febrile  heat  only — ju-ctcnihly  at  night,  with  a  view  t*»  sri-uring 


Yffit, 


The  lU^e  of  arterial  sedatives  in  small  but  repeated  chiH>^  i 


Imt  repcatea  c|<ih>^  \>  upprtivi 
av  rerlu(*t'  th<'  felirili*  a^iion 


liy  many  exix'rienccd  physicians  :  they 
Mtme  extent.  Atrnuff  may  lie  given  in  <-tindunath»n  witli  some  mihl 
fluiplioretic  during  th(*  first  day  or  twi*;  hxtvv,  *f if /iMin  will  Ik*  prefcr- 
mble  on  ai'^nmnt  of  the  tcndcney  to  heart  fluhu'c.  Bemisi*  says:  **  AVe 
bftvo  ^io<Mi  tligit4dis  priwhici'  nu«jnestii»nably  good  effect  in  tniligating 
frvrr,  and  liave  ofti-n  admtnistcri'd  it  in  dnsi'v  of  thirty  to  j^ixty  drops 
<if  thv  lineture  every  thinl  or  tburtli  lioiu'.  It  is  best  to  give  it  in  stdu- 
liotij*  id"  act*tate  «d'  anuuonia  or  |M»tasli.''  We  shouhl  prefi^r  to  give  it,  in 
pnifH^r  doses,  with  a  solutiim  t»f  miilium  bicarlHUiate  in  iee-c*(dd  water, 
adiiiinistert'd  as  recommended  by  tlie  writer  in   1HS7. 

Bicarbonate  of  ^xla  luw  friHpietitlv*  been  pret^eribed  m^  an  iK^casional 
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closr  U\  iK'iUralizo  the  su-iii  scr  ret  ions  <>f*  tlie  stomach  and  to  allay  vnm 
it!ii;x,  but  ill  tin-  trratmrTit  iiimve  reftTn^d  Xk\  \\w  writi^r  p^o)x>^^:'d,  Iry  xhs 
Hv.stcniatir  adiiiiiiistratioii  nf  this  salt,  to  neiitrjdize  the  acid  s^ecTetioi 
from  tho  (Hitset,  and  tlius  to  prevent,  if  ix>ssibk%  the  naiis€»a  and  vomit^ 
in;^^  wliieh  iire  .^a  frequently  distressing  features  of  the  disease.  An 
alkaline  treatment  st^enied  h*  be  indicated  alsf>  by  the  highly  iieid  condi- 
tion of  the  urine,  an<l  it  was  liopcd  that  il  might  have  a  favondvh'  action 
on  the  kidneys,  An^l  on  theoretical  grounds  it  wiis  thought  tliat  it 
might  l>e  well  to  administer  at  the  sann*  time  the  pjworfnl  antiseptic, 
mennu'ie  chloride,  in  a  minute  and  perieetly  safe  dose.  Accordingly 
the  foMowing  prescription  was  made  : 

K.  Bic^arbouate  ..f  Hida,  10,       (150gr.). 

Bieldoride  of  mercury^  <}.02  {J  ^v.). 

Pure  water,  '  ICHMl       {1  qt.). 

M.  Sig.  .7()  cc.  (3  tahles[xionfuls)  even-  hoiu* ;  t<i  be  given  ice-cold. 

Another  object  in  view  was  to  give  a  moderate  quantity  of  icc-t^'olti 
water  at  regular  intervals,  as  this  wonid  be  less  likely  to  induce  vomit- 
ing tliau  larger  amounts  taken  at  the  patient's  option,  and  if  ahsorU^d 
wonld  qneneh  tliirst  better  than  larger  quantities  quickly  rejected.  I 
have  had  no  personal  experience  in  the  treatment  of  yellow  frver  sine**? 
this  plan  was  suggested,  but  have  received  very  favondile  reports  as  to 
its  vabir  fr<mi  various  sources. 

T\\v  treatment  referretl  to  has  been  testi'd  liy  a  number  nf  physicians 
in  the  United  States,  in  Cuba,  and  in  Brazil,  and  1  havt*  had  rep:»rts  of 
374  cases  treated  by  ten  physicians.  Of  these,  301  w(Te  whites,  with  a 
mortality  of  7.3  per  cent,  and  73  cases  blacks,  with  no  mortality. 

During  the  last  epidemic  at  Jacksonville,  Florida  (1888),  Solla«*e 
Mitchell  frcateiJ  lOtJ  eases  in  the  '^^mul  Hills  Hospital  "'  \\ith  o  deaths 
— a  mortality  r»f  4,7  per  cent.  Of  the  HHi  eases,  7f>  were  whites,  an*! 
of  this  number  73  were  adult  males.  All  rif  thr-  deatlis  *>4'4'nrred  an»ong 
these,  and  the  morttdity  among  tliis  <'lass,  eonsidcred  separately,  was 
6,8  per  cent. 

La  Guardia  and  Martinez  in  1889  treated  44  I'sises  in  the  Mer- 
cedes Hospital,  Havana,  with  a  mortality  of  15.9  percent.  They  say: 
**  We  have  observed  the  following  facts  :  The  patients  have  cdfertHl  a 
ni>table  gastric  tolemnce  during  the  me*Ucation  ;  when  treated  troni  the 
first  day  vomiting  has  rarely  occurred.  The  sei-retion  of  urine  luis 
always  l>een  considerable  ;  even  in  the  grave  cases,  when  death  occurreil^ 
they  did  not  dit^  anuric.''  Whether  this  treatment  is  still  in  use  in  the 
Mercc(h's  Hospital  and  elsewhere  in  the  eity  (>f  Havana  I  am  not  in- 
fonne^l,  lait  tlie  evidence  publistie<l  is  ccrtaiuly  suttieient  to  justify  a 
n^ore  extended  trial.  To  what  extent  tlie  small  anmnnt  of  mercuric 
chloride  added  to  the  !ormula  is  concerned  in  thi*  favorable  results 
reported  I  am  unable  to  determine.  This  salt  remains  in  sf)lution  in 
presence  of  smlium  bicarbfmate^  l>ut  wonhl  be  precipitated  by  piitassiuni 
carbonate,  whii4i  salt  is  alsM  coutraindicated  in  a  disease  in  which  tliere 
y  a  tendency  tr>  uncmic  poisoning. 

The  addition  of  tint^turc  of  digitalis  in  suitable  doses  to  the  formala 
given  might  prove  to  he  an  advantage,  but  this  can  only  be  determined 
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by  carefully  conducted  clinical  ex{)eriments.  The  administration  of  the 
ice-cold  alkaline  mixture  at  regular  inter\'als,  with  or  without  the 
addition  of  one  of  the  agents  mentioned,  appears  to  us  to  be  a  rational 
feature  in  the  symptomatic  treatment  of  the  disease,  and,  as  stated,  is 
supported  by  favorable  clinical  evidence. 

It  Ls  verj'  desirable  to  prevent  vomiting,  inasmuch  as  the  attempt  to 
arrest  it  by  medicines  administered  per  os  is  usually  a  failure.  Morphia 
given  hypodermically  suggests  itself,  but  experience  shows  that  this  is 
a  dangerous  remedy,  and  only  very  minute  doses  are  tolerated.  Blair 
has  seen  stupor,  prostration,  and  complete  narcotism  follow  the  admin- 
istration of  one  tenth  of  a  grain.  We  agree  with  him  that  it  should  be 
placed  in  the  index  expurgatonnn  so  far  as  yellow  fever  is  concerned. 

Diuretics  appear  to  be  indicated  on  account  of  the  scanty  secretion  of 
urine,  but  experience  teaches  that  they  are  of  little  value,  and  that  it  is 
better  to  relieve  the  strain  ujwn  the  hypersemic  and  inflamed  kidneys  by 
diaphoretics  and  revulsants  than  to  attempt  to  stimulate  them  to  greater 
activity.  When  there  is  a  tendency  to  suppression  the  application  of 
large  mustard  poultices  to  the  loins  and  the  use  of  cold  water  enemata, 
together  with  measures  appropriate  to  maintain  a  free  transpiration  by 
the  skin,  will  be  more  likely  to  give  relief  than  any  diuretic  medicine. 
After  complete  suppression  has  occurred  no  method  of  treatment  is  likely 
to  be  of  any  avail.  Where  the  skin  is  hot  and  dr}'  and  the  urinary 
secretion  scanty,  it  might  be  worth  while  to  administer  a  hypodermic  in- 
jection of  the  muriate  of  pilocarj)in  (0.008  to  0.016  gm.—  ^  to  ^  grain). 
Hel)ersmith  re])orts  that  when  given  in  this  way  the  dose  mentioned  pro- 
duce's a  profuse  perspiration  with  reduction  of  tem|)erature. 

Cerebral  congestion  is  best  relieved  by  cold  applications  to  the  head 
and  »inapimiH  applied  to  the  extremities.  The  feeling  of  weight  and 
distress  in  the  epigastric  region,  attended  with  nausea  and  due  to  hy]>er- 
smia  of  the  gastric  mucous  membrane,  also  calls  for  the  local  applica- 
tion of  cold — l>est  secured  by  swallowing  bits  of  ice  or  small  quantities 
of  ice-cold  water,  which  may  be  charged  with  COg — and  for  revulsion 
to  the  surface  by  sinai)isms  applied  to  the  epigastrium.  These  often 
give  grtnit  relief,  and  are  to  be  preferre<l  to  vesicants,  which  have  no 
special  advantage  over  sinapisms  for  the  relief  of  the  symptoms  referred 
to,  while  the  blistered  surface  gives  much  distress  to  the  patient  after  it 
has  ceased  to  do  any  good  as  a  revulsive. 

Sfimtdantit  are  of  the  greatest  utility  in  the  second  stage  of  the  disease 
to  sustain  the  feeble  heart.  Thev  are  rarely  require<l  before  the  fourth 
day,  and  should  be  given  in  small  amounts,  so  as  not  to  provoke  vomit- 
ing. A  little  iced  champagne  will  often  be  retained  when  the  stomach 
rejects  everj-thing  else,  or  bnmdy  given  ice-cold  and  with  the  addition 
of  verj'  little,  if  any,  water,  may  be  given  in  teas]K)onful  dos<»s  at  short 
intervals.  liater,  when  the  patient  enters  upon  convalescence,  milk 
punch,  English  ale,  or  a  sound  wine  may  he  given  in  liberal  quantities. 
Blair  prefers  Rhine  wine,  and  ssiys :  **  Wli(»n  of  good  quality  it  is 
retaincKl  when  everj-thing  else  is  rejected,  and  is  universally  liktHl  by  the 
patients.  The  happy  eff(»ct  of  the  judicious  use  of  stimulants  is  shown 
not  only  by  in(*reased  force  and  nipidity  of  the  heart's  a<'tion,  l)ut  fre- 

Juently  by  a  relief  of  the  distressing  nervous  phcuonuMia  often  pn^sent 
uring  the  stage  of  depression — sighing  respiration,  sleeplessness,  jacti- 


300 


YELLOW  FEVER, 


tiititin,  liieetjii^rli.  There  is  u  U'udenrv  to  f^yneopo  during  the  s^wond 
atiigf  t»t"  tlu*  disease,  wliirli  i^  c^peeially  niatiifest  during  the  latti»r  part 
of  the  iii^ht,  when  the  powei*is  uf  nutiim  seem  to  be  at  the  lowest  ebb. 
Tills  is  nften  iatal,  espet  ially  when  tlie  nurse  or  physician  is  not  at  hand 
to  atlniiiiister  the  .^^tiinahint  \vhi<'h  is  so  essential  tor  the  reseiie  of  the 
patient  at  this   eritietil  moment.** 

Ilemtirrha^jje  from  tlie  nose,  stomaeh  (bhiek  vomit),  or  bowels  will 
fiften  resist  all  treatment.  An  e^ftort  shonid  be  made  t<»  arrest  it  l>y  tiie 
administration  of  ergotiu  by  the  hy|M)dermie  method,  as  Mjme  autliors 
have  re]M>rted  favorable  results  from  this  treatment. 

DnriujLi:  eonvaleseenee,  whieh  is  often  protraetetl  after  severe  attaeks, 
toni(*s  will  be  found  nseftd,  and  especially  the  salts  of  quinine,  stryelmine 
and  iron,  either  separately  or  in  eondiinntion.  ^M 

Tiie  tfiitundatitjH  in  eases  of  yellow  fever  ret[uires  speeial  attentiortJB 
The  stomaeh  for  some  days  is  not  in  a  eonditiiin  to  dijErt^st  any  fiMxl  ; 
dnrin^  the  first  j)art  of  the  febrile  sta^e  the  patient  usually  has  no  desire 
for  food,  ni^r  should  rmy  he  given  him.  In  nnld  eases  there  will  idten 
be  a  dennind  for  food  as  soon  as  the  fever  sulisides,  but  jrreat  eaution 
must  be  exereiseti  in  eom|)lyin^  witli  this  dtniand.  At  first  only  the 
simjdest  forms  of  liquid  nourishment  should  he  permitted,  and  milk  or 
chieken  broth  will  usually  be  fVmnd  tlie  most  acceptable  to  the  patient 
and  tlie  least  apt  to  disturb  the  stonnieli.  In  severe  exists  with  miu'h 
gastric*  irritability  th*-  milk  should  lie  mixed  with  lime-water  and  given 
at  first  in  quantities  not  txec  riding  a  tablespoon ful,  at  intervals  id"  an 
Imnrortvvo.  If  tliis  is  not  retained,  nutritive  enennita  slionld  be  ad- 
ministered, and  tlie  stonmeh  shcHild  be  given  a  further  period  of  com- 
plete  rest.  When  liquitl  food  is  retained  and  assimilated,  it  should  be 
given  in  mo<h*rate  quantities  at  intervals  of  two  or  three  hours  for  a 
eonple  of  days  in  mild  rases,  ami  for  a  longer  time  in  those  of  a  nn^re 
serious  nature,  after  wliirli  the  simplest  forms  of  solid  fVtod  may  be  cau- 
tiously given.  It  slaudtl  be  (onstantly  borne  in  mind,  however,  that 
premjtture  indolgenee  in  soliil  foinl  is  a  frequent  cause  of  relapse,  and 
that  relapses  are  extremely  latal. 


CHOLERA. 

By  JOHN  M.  BYRON,  M.  D. 


Definition. — Cholera  is  an  exceedingly  acute  infectious  disease, 
caused  by  the  action  of  a  pathogenic  germ — the  cholera  spirilhim,  or 
comma  bacillus  of  Koch — ^and  characterized  by  a  group  of  clinical 
s^^^mptoms,  the  most  striking  of  which  are  vomiting,  very  profuse 
^"titery  dejecta,  muscular  cramps,  rapid  emaciation,  anuria,  asphyxia, 
and  collapse. 

Synonyms. — Cholera  Asiatica  ;  Cholera  maligna  ;  Cholera  infectiosa  ; 
Oliolera  algida  ;  Epidemic  cholera. 

"  Cholerine "  is  an  unscientiiic  term  which  is  indefinitely  used  to 
d^^ribe  either  mild  cases  of  Asiatic  cholera  in  which  the  stage  of  col- 
lai|we  is  cut  short,  or  more  frequently  it  is  applied  to  those  cases  of 
»^vere  and  usually  fatal  diarrhoea  or  gastro-enteritis  which  are  apt  to 
prevail  during  a  cnolera  epidemic  or  to  precede  or  follow  it.  The  latter 
Ut<e  of  the  word  was  common  in  France  in  the  epidemic  of  1892-98,  and 
^rge  numbers  of  cases  of  this  type  were  recorded  in  Paris  and  other 
cities. 

History. — The  epidemiology  of  cholera  is  an  interesting  study,  but 

®n  elalyorate  discussion  of  the  history  of  recent  epidemics  must  give 

plao<^  in  this  work  to  brief  mention  of  the  more  important  ones.     It 

hiiji  loiijr  |)(»en  known  that  cholera  in  its  invasion  of  countries  follows 

^>nly  the  well-worn  routes  of  travel,  both  by  sea  and  land,  and  that 

It   iifver  priK'eeds  fiister  than   the   ordinary  means  of  comnumication 

iH'tween  different  towns.  -The  disease  has  doubtless  been  known  for 

yerv  many  centuries  under  the  general  names  of  plague  or  scourgt*,  but 

int<»Hijr(.nt  accoiuits  of  it  are  not  to  be  found  earlier  than  those  of  the  tenth 

<'<^*ntnn'.    Cholera  undoubtedly  owes  its  birthplace  to  India,  chiefly  in  the 

<Htii  of  the  Ciranges,  and  in  that  country  it  is  endemic,  afiording  a  nur- 

«Tv  from  which,  at  irregular  intervals,  it  is  widely  transplanted  and 

disst.niinat<'d  through  neighboring  Asiatic  countries  and  P^urope.     The 

invasion  of  India   by  foreign   peoples   has   done   much   to  extend  the 

'•rijrinal  limits  of  the  disease,  and  the  mr)re  ])eaceful  invasions  of  today 

throujjh  pilgrimages,  especially  to  Mecca  and  Medina,  afford  the  most 

^Jiv< >pal,l(»  conditions  for  its  spread.    An  epidemic  starting  near  Bonil)ay 

or  Calcutta  will  oftentimes  spread  in  several  different  directions,  invad- 

i^PT  China,  Japan,  Ceylon,  the  Philippines,  and   other  islands  of  the 

r^ist<»rn  ArchijK'lago.     At  the  same  time  it  may  extend  westward  into 

P^Tsia,  Turkey,  Egypt,  and  adjoining  countries,  also  passing  across  the 

l^laok  and  Caspian  Seas  and  entering  Russia.     It  may  even  extend  to 

St.  Petersburg.     The  disease  is  carried  along  the  Mediterranean  shores, 

:iOi 
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giving  ri.^t'  to  outbreaks  in  Italy,  Fnuiee,  Spiiin,  umi  clitteiTiit  Afriean 
?ilutt'.^.  It  may  progress  thus  tar  in  a  single  year,  ov  two  or  three  yeai^s 
may  be  (XTiipitnl  iu  reaehiiig  these  liniitH.  Unh^ss  the  epidemie  18 
checked  it  extends  to  (jermany,  and  oeeiisionally  into  England.  Hav- 
ing reaelied  sneh  ports  as  Naples,  Hamljurg,  or  Havre,  it  is  bnnight 
arniss  the  Atlantic  to  the  rnited  States,  to  the  easteni  coast  of  South 
iVnn-riea^  Mcxic(»,  and  Cuba,  whence  the  Unites!  States  may  he  agiun 
inva<led  thnaigh  tjie  States  bordering  on  the  Gidf.  This  is  a  l>rief 
outline  of  what  tias  bcx-'n  the  pnigress  of  many  epidendes.  Fortu- 
mitcly,  these  epiilendcs  are  often  cut  short,  apparently  m<»re  frc»m  the 
disease  itself  dying  nut  frnni  natural  ennses  than  from  any  inrtnenee  of 
sanitatinn,  which  is  still  sn  irnpi  rfiu-t  in  nmst  Eastern  eomitncs. 

For  many  <'entnries  epidemics  were  reeitrded  recurring  at  intervals  in 
India,  Mesopt^tamia,  Persia,  Egypt,  Turkey,  and  adjaeent  south-eastern 
Kussiau  provinces.  The  sacred  city  of  Ilundwar  is  the  special  uursi'r^- 
frcjin  which  epidenucs  have  started  i«tr  invasion  of  Western  Eumpean 
I'MUUtries,  Tlu'oughout  In<lia  I  lie  filthy  habits  of  the  natives  are  most 
faviindtle  to  the  dissemination  cd"  ch**h*nL  JIauy  of  their  religious  cus- 
toms, espeeially  in  rt^gard  lo  bathing,  and  tlicir  imlulgenci'  in  pilgrim- 
ages to  saered  shrines,  during  which  they  live  under  ei>n<litions  of  over- 
crowding ami  fatigue,  predisposi'  them  to  <'ontnieting  the  diseiise.  In 
Mc^'CH  as  many  t\s  ir>U,(K)0  slice[i  may  be  shuightcred  annually  for 
rcligiiins  ceremonies,  and  their  entrails  are  all(>we4l  to  deconn>ose  on 
tlic  liot  ground.  The  irrcgnlarity  iu  the  water  sujiply  of  the  country 
necessitates  its  storage  iu  largt^  pools  and  tanks,  which  for  the  mo^t 
part  are  entirely  unprotected  from  sewage  and  excreta,  the  Siime  tiink 
l>eing  fd'ten  used  for  drinking  purptjst^s,  bathijig,  and  the  washing  of 
food  utensils.  Sneh  water,  once  contaminated  with  a  ftnv  choleni  germs, 
may  spn^ad  thedisc*as<'  among  thousands  of  people  in  an  inerc^libly  sliort 
time.  In  large*  ovcrcn^vded  cities  c»i'  India  and  China  methods  of 
inc»dcru  sanitation  are  almost   wholly  unknown. 

In  IHlTa  wiilcsjircatl  cptdemie  i if  cholera  originated  in  India,  passing 
mmthward  from  Calcutta  auil  cmhrai-iug  Central  India,  Ceylon,  Ma*ia- 
gits<'ai\  and  China,  it  also  passed  eastwani  ami  aillieted  Dellii  and  Da- 
fua-cns  arrd  other  Eastern  cities,  ami  was  earned  across  the  Casj)ian  Sea 
to  Astraklian.  Evi^ntually,  tlu^  ejjidenu*'  inviilvcd  almost  the  wliule  of 
Asia,  hut  it  did  not  invade  Eru'npe.  Xim^  years  later  an(*tlier  epidende, 
likewise  originating  on  the  (ianges  in  the  neighborhooil  *if  Calcutta, 
spread  over  very  much  tlie  sitme  route,  hut  penetrated  into  So^thea^ste^J 
Russia  and  reached  as  inr  as  Moscow.  By  other  routes  the  plague  pene- 
trated Austria-Hungary,  visiting  Poland,  tinally  attaining  to  St.  Peters- 
burg and  the  |ninei|ial  cajiita!  c  ities  oj'  Europe,  in*  lading  Bremen,  Hanj- 
liurg,  Pari>,  anil  Madrnl  ;  sinue  cases  also  occnrn^l  in  Loudon.  Shortlv 
afterward  another  e))idemie  passed  tWmi  the  Ganges  into  Arabia,  Egypt, 
and  Euro|K'au  Turkey. 

Another  decided  mit break  of  eholem  *x'eurred  in  Eiistern  Eunipe  in 
IS'12,  nuiking^  frighti'ul  ravages,  and  causing  P20,000  eases  iu  Fninc^* 
alime.  In  this  year  also  the  disease  lirst  n^a^-hed  the  Fnited  States, 
being  Ijnnight  over  to  Quebec  in  an  enngrant  vessel  from  Ireland, 
atid  spreading  thence  t<j  New  York  City  and  elsewhere  in  the  Uiuted 
States*     Three  thousand  five  hundred  victims  met  their  death  in  New 
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York  City  alone.     It  was  earned  to  Cuba,  and  then  back  again  to  the 
Vnitdl  States  through  New  Orleans. 

In  1840  a  severe  epidemic,  originating,  like  all  the  others,  in  the 
vicinity  of  the  Granges,  penetrated  China  and  the  Eastern  Archipelago. 
It  ak>  again  invadea  Euroi)e  lx)th  by  land  and  from  the  Mediterranean 
ports  and  finally  reached  New  York  by  the  way  of  Havre  in  Novem- 
ber, 184«. 

In  1X49  another  invasion  of  cholera  afflicted  this  countrj',  entering 
bv  the  way  of  New  Orleans.  Having  once  obtained  a  foothold,  it  ex- 
temloil  as  fast  as  the  various  means  of  travel  allowed,  and  the  year  fol- 
lowing 50(X)  deaths  took  plac^  in  New  York. 

Asimikir  widespread  epidemic,  originating  in  1851,  involved  all  the 
Eurupean  c*ountries,  and  entered  the  United  States  in  the  two  successive 
yl•a^  1853  and  1854.  From  this  epidemic  2000  more  deaths  were 
rw«»nlcd  in  New  York  City. 

In  November,  1865,  New  York  was  once  more  invaded,  the  disease 
having  travelled  the  usual  route  from  India  along  the  Mediterninean, 
throu^rJi  France  to  Havn».  Eight  years  later  it  was  again  brought  into 
the  Tnited  States  by  th<»  way  of  New  Orleans,  and  it  jmssed  on  to 
S>uth  .Vmerica. 

A  few  casi»s  api)eare<l  again  throughout  the  United  States  in  isolated 

i«»<'alitit»s  in  1873,  but  a  general  epidemic  was  prevented  by  the  fact  that 

A<*  tliscusi^  was  better  imderstood,  and  it  was  soon  stampi»d  out  by  active 

«initjin'  nieasun^s.     In  1883  an  epidemic  in  Egypt  gave  rise  to  50,000 

<'t"atlb!,  and,  according  to  Parke,  more  than  GOO  natives  died  daily  in 

^  aim.     In  the  same  year  another  epidemic,  starting  from  Bombay,  was 

<*'«t  short  at  New  York  Quarantine,  which  it  reached  four  years  later. 

Another  pandemicr  fluctuated  between  various  Euro])ean  cities  in 
iHxx  and  1887,  making  its  way  eventually  to  Paris.  In  188(>-87  one 
***"  the  largest  South  American  epidemics  <K*curred,  and  22,(HK)  <lcaths 
f*»<^k  pljK-e  in  Chili.  In  1890  the  disease  prevailed  with  some  severity 
^'*  widely  scjxiratwl  regions  of  the  globe,  principally  in  India,  Japan, 
^'<  *re:i,  A.Mati*'  Turkey,  Italy,  Spain,  Natal,  and  Abyssinia. 

In  the  winter  of  18J)l-92  ch(»lera   appeared  in    isohited   towns   in 

'^•-isiji,  an<l  in  1«J>2  an  epidemic  wave  started  from   Meshed  in  Persia, 

*'i«l  t'n||o\ve<l  the  line  of  the  Transcaucasus  Railway  into  Russia,  finally 

''•'^H'jiing  Xijni-NovgonKl,   Moscow,  and   St.   P<'tersl)urg.     The  disease 

^l-^o  l»n>ke  out    in    Havre    and    Hamburg,  though    by   what   means  it 

^•*iir|ie<l  tliest*  citi(»s  has  never  been  clearly  established.      In  the  spring 

'*t"  thi^  smie  ycjir  a  niimber  of  patients  died  in  Paris  and  elsewhere  in 

*"  nuKr  of  gastro-intestinal  symptoms,  which   were,  however,  reported 

'irnJM- the  name  of  **<*hokTine."      About  this  time  the  diseas<'  invaded 

■in»ij|  along  the  bordci's  of  the  Caspian  S'a.     It  rapidly  spread  thr()ngh 

^-'^Mitnd  Russia,  and  on   tin*    \X\\\  of  Jidy,    1SJI2,  it  again   reached  the 

l"»jmloii>  market  city  of  Nijni-Novgorod,  where  it  met  nio>t  favorable 

•■*MMlitinn>  for  development   and  extension  among   travellers   from   all 

Y\n>  t»t'  Russia.      It  soon   invach'd   St.   ]\tcr>l)nrg.      In   the  ni()ntli   of 

;^^»}n»M  in  the  sjime  y(»ar  i\w  disease  appcan*d  in  Hamburg,  but  autlior- 

*^i'">  iliflcr   as  to   its  method    of  c<»nveyance    there.     The    riv<'r    Kibe 

'«'«"ame  infiH'tcKl,  and  the  |)oorer  inhabitants  of  the  city,  who  draid<  thi> 

*at<T  imtilteriHl,  were    atilected    with    the    disease    in    large    number.-. 


CHOLERA, 


Etfcirts  were  at  first  niiuk'  by  the  local  authorilii's  tu  mnreal  the  fxist- 
eiiet*  and  oxt^^ut  of  the  epidcmicj  wliieli  only  ri'SuhiHl  in  iHjnfusion  and 
in  danger  to  other^i. 

From  the  foregoing  Ijrief  at^couut  of  rtHTnt  epick-niies  of  choh'ra  it 
will  he  seen  that  there  is  a  tendeney  of  hite  years  tor  the  disease  to 
reeiir  in  mon*  fretitier.t  epidemics  and  !*)  travel  nnire  nipidly  and  more 
widely  than  heretofore.  This  is  uiKpiestiunaldy  due  Xo  the  extension 
of  faeilities  for  travel  between  the  ditferent  countries  involved  and  the 
enfjrnious  increase  in  the  anmnnt  of  eomnitTeial  interehangt*.  So  long 
as  India  reniainetl  a  eornparatively  iscdaterl  eon n try  the  disease  was  kept 
fi^r  tlie  most  part  within  its  bor<lers,  and  when  of  late  years  it  lias  ex- 
tern iletl  thronglioiit  i^urope  and  has  penetrated  to  tlie  United  States,  and 
even  South  America,  its  ]iropapition  lias  been  due  io  eniigratitui,  for  it 
is  the  poorer  and  more  ignorant  ehusses  of  tlie  eomninnity,  those  who 
snffer  most  from  inmi  it  ion,  overcrowding,  and  the  consequences  of  infnic- 
tion  of  all  hygienie  laws,  \\ln»  are  the  chief  agents  in  conveying  the  dis- 
ease in  tlieir  pi^ivmis  and  tilthy  elothing.  In  the  last  epiilemic  which 
rcatlied  Xew  Yi^rk,  altiioogh  iSi!  cjisi-s  were  brought  over  from  Ham- 
bnrg  hy  several  diifercnt  steiunships,  they  were  eontined  entirely  to  emi- 
grants, mainly  the  p<Mirest  of  Russian  exiles  ;  the  cabin  |»assengers,  who 
lived  un(kT  better  eonditious,  cseapi ng  entirely,  altliongh  they  were  on 
the  same  ship. 

ETHH.<KrY, — P  iff  I  impost  Hf/  (WifHvs, — The  causf^s  [vrcdisprising  to  elml- 
era  infection  are  those  common  to  severe  inteetif»ns  diseases  in  general— 
nnmely,  prevalence  of  famine,  inanition,  dchaneliery,  i*hronie  wasting 
diseases,  over-exertion^  either  mental  or  physi(*al,  and  aleoholism.  In 
addition,  it  is  believed  that  the  in<lividual  is  more  liable  to  infeetion  if 
the  germs  enter  the  alimentary  eanal  during  iK-riods  of  indigestion  or 
diiirrh<ca.  Whih'  an  epidemic  prevails,  therefore,  it  becomes  exeeed- 
ingly  important  to  avoid  the  use  of  nnwliolesom*'  fooil,  sneh  ils  deeom- 
posing  meats,  over-ripe  fruit  or  vegetal>les,  etc.,  and  foid  water. 

Isolated  cases  of  cholera  may  oc^cur  from  time  to  time  in  remote 
regions  intf>  which  the  germs  have  been  conveyed,  but  in  general  it  is 
emphatically  a  <liscase  of  po|>Nlnus  cities  and  ramps  and  overcrawde<i 
hiealitics  where  conditions  ol'  inanition  and  filtfi  olitain.  The  infectious 
principle  is  not  eommnnicatcd  by  <lircct  contact  ctf  one  person  with 
another,  mn\  as  far  tts  knciwn,  through  the  atmos|)here,  but  is  propa- 
gated stdely  by  the  stooL^  of  jKiticnts  having  the  disease  which  have 
been  aUowed  to  contaminate  clothing,  tRinsportation  vehicles,  baggsige, 
or  drinking  water.  It  is  o(\en  cimveycd  for  long  distances  in  ov<*jb^^ 
crowded  vessels  and  railway  coaches.  ^H 

Ciimufr :  S(a,^(tn  of  the  Yttrr, — Alfhongh  it  is  well  known  that  chol- 
em  is  not  propagated  through  tlie  atmosphere,  nevertheless,  epidemics 
are  favored  by  certain  atmt>spheric  conditions,  espt:*<dally  warmth  and 
moisture.  The  iliscase  has  been  knt>wn  to  rjccur  in  ever}^  season  and 
in  every  cliuiate,  with  the  exception  (d*  that  of  the  Arctic  regions,  but 
its  progress  is  usually  checked  by  mo*lerate  cf>ld,  and,  tliough  isolate 
eases  may  occur  during  the  winter  season,  epidemics  do  not  prevail 
that  tinir^ 

S4X  and  ttr/e  are  two  factors  which  exert  comparatively  little  infll 
ence  with  cholera.     Young  children  often  acquire  the  disease,  but  it  \ 
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not  common  after  fifty-fivt*  or  sixty  yeans  of  age.  Many  case^  occur 
among  young  adults,  and  males  seem  to  be  tK>mewhat  more  su8ceptil>Ie 
to  in  lection  than  females. 

Rfwe  and  iSoeittf  Pofttf ion, —AW  racv^  are  ntfeeted  l)y  the  (liseas(\  and 
apparent  diiJeretiee  in  susceptibility  can  be  tmeed  more  to  general  habits 
of  life,  personal  eleaiiliness,  religious  olxservanccs  in  regard  to  bathing, 
etc.,  ilian  to  aoy  inherent  quality  of  the  raee  itst'lf.  Owing  to  similar 
eonditlons  the  lower  strata  of  siK'iety  are  very  niueh  more  suserptiljle  to 
ihe  dij*ea-*e  than  those  vvhtise  intelligence  and  eircnnistances  enable  them 
to  §t*cure  better  hygienic  surroundings.  The  very  poor,  being  subject 
to  all  manner  of  tilth  diseases  and  diseases  of  overcrowding,  fall  ready 
Tietims  to  the  scourge  of  cholera. 

Daring  the  fortnight  from  August  :30  to  S(»ptember  15,  1892,  seven 
i^teamj^hips  infected  with  cholera  annved  at  the  New  Yiirk  Qnaraiitine. 
For  a  few  days  longer  the  disease  continnctl  to  sprt^jul  while  in  port, 
and  in  all  128  suspects  and  patients  ill  with  cholera  wt  re  removed  to 
the  ho««pital!*  at  Swinburne  Island  for  trcatmeut  or  to  be  held  for  obser- 
vation. Of  the  suspects,  all  except  10  were  subsequently  proved  by 
bacteriological  examination  to  have  the  disease.  There  were  many  fatal 
cftjses  which  occurred,  solely  ammig  the  enngnints,  wliile  tlie  vessels 
were  at  sea,  and  the  fact  that  the  majority  originated  either  at  the 
beginning  or  end  of  the  voyage  is  }irobahly  to  be  accountcil  for  as 
follows  :  The  drinking  water  of  the  infected  vessels  was  not  found  to 
<'ontain  the  germs  of  the  disease,  for  it  had  been  steamed  as  a  prophy- 
lai'tii*  meai^ure  ;  hence  those  cases  which  had  developed  itniucdiately 
aifti^r  leaving  port  were  undoubtedly  n>utract(Hl  upon  shore,  while  those 
which  developed  at  or  near  the  cud  of  the  voyage  nuist  have  beetj  due 
ti>  eating  focHl  which  the  emigrants  cd*  the  c*lass  affected — the  poorly  fed 
and  iH)orlv  clad — carried  with  them  to  supplement  the  >!iip-s  rations. 
Tliiii  fcKKi,  which  consisted  of  such  articles  as  sausage,  bread,  and 
checj^e,  they  stowed  in  th^-ir  l)unks  among  their  binkling  and  often 
w^rapix^d  up  in  soiled  cliithiug.  Being  seasick  dnriug  the  early  part 
fif  tne  voyage,  which  to  un>st  of  tfieni  wa*<  an  entirely  novel  <^\perience, 
tli<*y  did  not  res4:)rt  to  eating  their  own  food  until  they  ha«l  in-eome 
J  somewhat  accustom*xl  to  ttie  sca»  Jtud  thus  were  not  infected  until  near 
I  thf  end  of  the  voyage.  The  death-mte  among  these  patients  at  sea 
I  Wiii*  cnormong,  eorn'sponding  to  the  extreme  malignancy  of  the  disease 
at  Handmrg,  the  jKrrt  of  departure  of  the  vessels. 

In    August,   I89ii,  21    <'a>^es  developed  among  steerag*^  |iassenger8 

Jitmmnttneil  at  the  hospitals  in  New  York  liarbor,  since  wliich  time  ui» 
urtlier  ca.Hes  have  reachcil  the  United  States,  although  tlie  disease  still 
fir^vmtlii  in  Ea.'itern  cinmtries. 


The  Comma  Bacillus. 

.       That  the  comma  bacillus,  discov(Tc<l  by  Kiudi  in  1883,  and  m  thor- 

[oQi^hlv  dc«i<TilK'il  by  him  in  his  menuu-able  address  to  tlie  Berlin  Choi* 

[CTB  Conference,  held  on  tlu»   2<ith  of  duly,  1884,  has  a  ibrcct   causid 

NTmnwtion  with   flu*  prtHluclion   nf  Asiali<!  cholera  cannot  Im*  doubted. 

AU  obttcrv*erH  in  all  countries  wht  re  this  unwelcome  visitor  has  made 

iu  ftppeanvnce  who  have  im]iartially  studied  this  important  problem  of 

V^i,,  L-2a 
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epidemioIoj£ry  are  unanimoiL^  in  iU'cepting  the  c^^^jmma  bacillus  as  the 
fKithtigeuie  ^erm  of  this  disease.  Tiiat  in  some  undouhteil  eases  of 
eholera  tliu  oio.st  ean-ful  baeteriolo^ieal  exam i nation  ha,^  proved  nega- 
tive is  aim  true.  Sueli  a  rej^ult,  however,  depends  ujKin  the  divers  con- 
ditions of  season  and  Iwalitv  that  belong  to  i^aeli  individual  ease  under 
examination.  My  own  experieuee  in  three  epidemie.s  of  Asiatic  cholera 
(1884  to  IHIKI)  vompeU  me,  by  the  results  of  an  ovenvhelming  majority 
uf  examinations,  to  accept  Koch's  views  regarding  the  causality  of  tlie 
eonima  bacillus  as  true.  1  liave  uiiquesti(»Eiably  met  with  eases  in 
wliicli  all  etibrts  to  (letect  tlic  presence  of  the  specific  germ  by  tlie  ordi- 
nary methods  proved  fruitless,  but  tlie  exannnation  was  niarle  Mith 
material  obtained  either  from  advanced  eases  where  the  bacilli  wcr^ 
eliminated  or  substitute<l  by  other  germs,  as  often  occurs,  or  it  wa^ 
obtained  from  small  children,  in  whom  it  is  (extremely  difficult  to  find 
the  crmima  bacillus.  In  intants  the  cholera  poison  seems  to  act  so  vit> 
lently  that  the  last  stages  of  the  disease  are  reaeiied  before  the  germ  has 
had  time  to  propagate  alnmdautly  in  the  intestines. 

The  comma  bacillus  of  Koch  is  a  spirillum  presenting  a  curved  form, 
which  sometimes  appears  like  a  eomniaj  and  agjiin  as  a  crescent  or  a 


i^rJ^ 


spirillum  of  AiitaUc  cbalera,  Imprej^skin 
oovi»r-»np  from  u  colony  thJrty-four  huurs 
old  (AbbtiUK 


*-/« 


InvaUUcii:!  forms  of  tlii*  sfdHUum  of  Asiatic 
choltiFti,  as  fieeo  In  old  cultures  (Abbott). 


doulde  curve  like  an  S.  Tlic  bacillus  is  short,  measuring  not  more  than 
j}ft  to  1ft,  and  it  is  soiucwhat  broader  tluin  the  tubercle  bacillus.  Tlie 
germ  grt^ws  rapidly  ii|n>n  a  variety  of  eultnrc  niwlia  when  subjeeted  to 
very  moderate  moisture.  It  has  l>een  fbund  thus  growing  upon  ynjUi- 
toes  and  other  raw  vegetables,  bef<iulc*l  clothing,  and  dauip  eaith. 
Aeenrding  to  Steruberg,  it  is  easily  destroyed  by  a  tempeniture  of  140^ 
F.,  but  it  survives  freezing  to  even  lO^C.,  its  activity  hciug  only  tern* 
|w»rarily  suspended  thereby.  It  is  also  susijended  by  a  mfKlenite  acid 
medium,  and  the  germ  is  destroyed  l>y  strong  acids.  For  this  reason  it 
is  not  developed  in  the  stomach,  and  hence  the  desirability  of  prevent- 
ing dyspepsia  auil  an  alkaline  reaction  of  the  stomat^h  during  the  prev- 
ah.'nce  of  cholera  epidemics. 

The  germ  ot\en  presents  otic  or  two  cilia  at  one  extremity,  which 
give  it  aclive  motion.  It  is  among  the  most  active  of  germs  in  repnv 
ductiiin,  which  is  accomplished  l>y  direct  fission  and  not  tliTOOgh  the 
intervention  of  spores.  The  germ  flourishes  and  propagates  mpidly  in 
foul  and  brackish  water,  and  hence  it  is  in  almost  constant  pi*evalent*e 
along  the  fh^lta  of  the  flanges  (Koch).  The  researches  of  Klein  and 
Gibbcs,  conducted    iu   India  for  the  British  government,  demtmstmted 
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the  existence  of  several  other  species  of  bacilli  which  present  slight 
morphological  differences  from  the  cholera  bacillus^  but  which  produce 
somewhat  analogous  symptoms  in  the  lower  animals ;  but  there  is  no 
diflSculty  in  isolating  the  comma  bacillus,  even  when  associated  with 
other  forms,  when  the  proper  methods  of  culture  before  described  are 
closely  followed. 

The  individual  germ  does  not  appear  to  be  very  long  lived,  but  it 
propagates  with  such  rapidity  that  the  species  is  easily  perpetuated. 
Exposure  to  drying  and  sunlight  is  fatal  to  it  in  a  short  time.  Koch 
has  proved  conclusively  that  the  spirillum  is  promptly  destroyed 
by  drj'ing  or  exposure  to  dry  air.  In  a  thin  film  of  fluid  con- 
taining the  germs  they  do  not  survive  more  than  three  hours  when 
dried  in  the  atmosphere.  Sternberg  tested  small  squares  of  sterilized 
blanket  which  he  moistened  with  a  bouillon  culture  of  the  spirillum 
and  then  exposed  to  strong  sunlight.  Four  hours  sufficed  to  render  the 
perms  inactive.  The  prevalence  of  cholera  epidemics  has  been  very 
mrgely  checked  in  many  instances  by  draining  salt  marshes  and  placing 
the  soil  in  better  condition.  The  germ  undergoes  a  curious  change  out- 
side of  the  body  in  regard  to  air.  Within  the  body,  its  habitat  being 
the  intestine,  it  is  necessarily  anaerobic,  but  after  the  evacuated  germs 
have  been  out  of  the  body  for  some  time  they  become  distinctly  aerobic, 
and  so  behave  in  regard  to  culture  media ;  hence  when  artificially  culti- 
vated in  an  alkaline  fluid  medium  they  form  surface  colonies.  This 
fact  points  to  the  desirability  of  tlie  prompt  disinfection  of  cholera 
stools  before  the  germs  have  had  time  to  change  their  character. 

The  germs  grow  rapidly  in  peptone  solution,  forming  large  cultures 
in  six  hours  or  less. 

For  a  long  time  it  was  believed  that  the  lower  animals  were  inmiune 
to  cholera — at  least,  that  they  could  not  be  saturated  witli  the  disease — 
but  the  researches  of  Koch  and  Pasteur,  conducted  on  dogs  and  guinea- 
pigs,  tiave  demonstrated  that  these  animals  at  least  may  harbor  the 
cholera  bacilli,  and  be  affected  by  symptoms  closely  resembling  genuine 
cholera. 

In  the  human  body  the  germs  are  found  only  in  the  alimentary 
canal,  principally  upon  the  surface  and  within  the  open  tubules  of  the 
mucous  glands  of  the  ileum. 

Method  of  Examination  of  the  Stools  for  Bacilli. — During  the  month 
of  August,  1893,  I  had  the  opportunity  of  treating  21  cases  of  cholera 
at  the  Quarantine  Hospital  on  Swinburne  Island  in  New  York  harbor. 
This  outbreak  of  the  disease  took  place  among  the  five  hundred  steerage 
passengers  of  the  steamship  Karamania  after  her  arrival  in  quarantine 
on  August  3,  1893.  The  vessel  sailed  from  Naples,  which  was  at  that 
time  an  infected  port,  and  during  the  Transatlantic  voyape  four  or  five 
fatal  cases  of  "  gastro-enteritis ''  were  reported  by  the  snip's  surgeon, 
although  the  drinking  water  on  boanl  was  un<*ontaminated  by  the  spiril- 
lum of  Asiatic  cholera. 

In  each  of  my  cases,  with  but  a  single  exception,  that  of  a  young 
child,  the  comma  bacillus  was  found.  This  ciiild  presentt»d  an  un- 
doubti^d  case  of  cholera,  although  no  comma  bacilli  were  present  in  the 
stools.  The  child  was  subjei»t  to  infection,  and  had  both  the  premoni- 
tory and  secondary  symptoms  of  the  disease  in  a  most  typical  degree ; 
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but,  as  fibovo  stateci,  there  are  instance;^  among  children  in  which  a  mo>t 
conseiention&i  and  pain.^taking  baeterioJogieal  examimition  fails  to  dem^ 
oust  rate  the  commas. 

The  method  u:sed  by  me  at  Swinburne  Island  for  the  baetcriolog^ic 
diagnosis  of  Asiatic  eholera  was  the  Ibl lowing  :  As  soon  as  the  patiei 
arrived  at  tlie  h(»spitiil  an  enema  of  steiilizetl  lukewarm  water  wt 
given.  By  tliis  means  material  for  examination  was  ol stained  almo! 
immediately,  tluis  avoiding  delays  in  the  treatment  and  the  baoterio- 
logieal  examination,  as  is  the  e<^se  when  a  sfwntaneous  stool  is  awaiii'd. 
Tlie  material  \'oiiled  was  eoHeeted  in  sterilized  tiilies  and  taken  to  tlu* 
laborat<>rv  and  e<»ver-glass  prt^parations  were  made  and  stainetL  In 
the  mean  time  tubes  (containing  Dunham's  solution  of  gelatin  and  agar 
w*Tt*  semiuattnl  witli  the  suspicious  material.  The  details  of  thejie'ex- 
aminatitms  Iblkiw  : 

1.  3IttroHcopmd  e^nmmalioii  of  the  dejecta  is  easily  performed,  but  is 
valuable  i>idy  as  a  positive  test.  In  very  many  instiinees  I  have  found 
the  result  either  negative  or  uneertain,  and  the  typieal  grouping  of  tin* 
bacilli  deseriljed  by  K<»eh  was  nirely  observed*  The  mi*tlio<l  rmplMved 
was  (piite  simple:  a  eover-glass  prejianition  was  made  and  staineil  with 
a  dilute  ZieliFs  solution  of  earholie  foehsin. 

2.  Ciiihires  were  implanted  in  the  following  media: 

(1)  Tulies  of  peptone  salt  solution  in  the  pmportiou  of  [x^ptone 
It),  sodium  ehiorido  5,  distilh'd  water  10(X». 

(2)  Gelatin  tubes  prepare<l  by  addition  of  1(*  jier  cent,  gelatin 
to  tlie  above  jK^ptone  solution  (1), 

(3)  Agar-agar  tubes,  prepare<l  by  addition  of  1  jkt  eent.  agar- 
agar  to  the  peptone  solution  (1). 

Preeaution  must  be  exercised  to  maintain  a  distinctly  alkaline  re- 
action in  all  culture  media  (*mpk^yed,  for  gelatin  i^pe(*ia)ly  is  lialvh-  t«> 
alter  in  reactiiai,  and  it  may  heeome  neutral  or  slightly  a<*id — an  fwcur- 
rcnee  which  is  fiital  to  the  growth  of  the  germ — or  else  it  so  modifie^  it 
as  to  render  a  fliiignosis  imi>o,Ksible.  In  my  experience  a  strongly  alka- 
line reaetiiai  is  more  favoralile  ft»r  the  growth  «)f  the  germs  than  tlie 
faintly  alkahne  rejietion  generally  employed  in   kiboratories. 

(1)  The  peptone  tube?^  were  imjncdiately  pluced  in  an  inculintor  at  a 
temjK^ratnrc  of  lil^  (J,,  and  from  thc^  gelatin  cnltun's  in  Petri  dishes  wen* 
mailc.  The  former  were  kej^t  at  a  tcniju-rature  of  22^  i\  and  the  latter 
at  37°  C.  in  the  incubator.  Each  tube  or  plate  was  regularly  examined 
at  intervals  of  three  or  four  hours,  and  the  ctaiditicais  of  growth  were 
noteil.  Over  200  examinations  were  made  from  the  21  patients  kept  in 
the  hospital,  Ijotli  during  life  and  p<n<f -mortem  m  the  fatal  teases.  Further- 
more, as  soi^n  as  a  vcsligi'  of  growth  ajipeared  in  the  |M'pttaie  Hdutioii 
tubes,  whi(4i  invarial^ly  takes  place  j*fter  a  few  hours  (four  t<*  eight),  ii 
new  series  of  gelatin  plate  culture^  was  made  as  a  contrtd, 

Di(nhatfi.K  rHUiire  mdhod  is  a  modiHi-^ttion  of  that  pmctised  bv  Heho- 
tcllius,  which  is  to  be  strongly  reconmiended.  A  wid*'  tcst-tulM*  is  filled 
with  a  sterilized  solution  consisting  id*  pe|itonc  1,  sodium  c*hloride  t>.o, 
water  100,  Into  this  mixtiu'e  is  dro[i|H^d  ii  small  ijuantity  of  ii^*vs  or 
a  Hake  of  mneus  from  a  rice-water  stook  i^nd  tlie  tulH*  is  then  placed  in 
an  incubator  at  37^  C,  for  from  six  to  twelve  hnurs,  when  the  germ^ 
if  present,  will  be  found  flojiting  in  almost  pure  culture  ujKm  the  su 
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face,  from  which  in  time  cover-glass  preparations  and  gelatin  roll  cul- 
tures? are  made. 

(2)  Gtkitin  Roll  Cultarei^^ — Ei?march*8  modification  of  Koch's  method 
gives  very  satisfactory  results,  Itapid  cultures  are  made  after  Dun- 
ham's methml  described  above  (1),  and  the  bouillon  gelatin  is  rolled 
after  tRinsplaotation  with  a  drop  from  the  cultures.  The  tobes  are 
kept  at   20''  C,  and  are  examined  alter  trrnu  twelve   to  twentj^-foiir 

llOUFh. 

There  art*  (*ertain  chameterii^tics  regarding  the  individual  form  of  the 
lui€illi^  the  appearance  of  the  eolunies  on  gelatin  and  agar  plates,  and  the 

Fig.  34. 


e  d 

ntal  sUiKCS  of  colonies  of  ih**  npirilhiiu  of  Atiiiittc  cholem  at  'ifP  to  2?»  i\  on  gelittiii. 
X  »bo«it  7&  dluneien:  c,  aai-r  fiitcen  to  olijjhtoen  hoiira;  6,  ofter  twenty-four  ti>  twenty««bt 
AOiint;  f,  mUer IhlrtYHSfght  to  forty  houw  :  4,  artcr  forty-t^ight  to  tirty  houns ;  f,  ttfler  felxty-four 
lo  seventy  houn  (Abbott). 

[>perty  of  alisorbing  color  by  the  Imcteria,  which  should  be  emphasized, 
in  some  eases  they  may  he  <M>nfnsin|^  to  an  observer  of  limited  exi>e- 
fience.  The  direct  examination  of  the  dejecta  is  not  to  be  relied  upon. 
$^me  authoi>^  advance  the  oinnion  that  a  aiagnosis  can  be  made  by  this 
meiiJif^.  Such  would  he  the  ta(*t  il"  in  every  case  we  met  with  th*^  elia- 
raeteristic  dispisition  in  swarms  of  well  develoixxl  eonuua  Ijatnili  as 
d<-»^»rib€Hl  by  Kcx^h,  but  this  selduDX  happens.  It  is  astonishing  that 
Iwcct?,  which  under  enltni-e  yield  only  pure  colonies  of  comma  l)acilli, 
when  examineil  microscopically  present  a  great  variety  of  bacteria, 
nmong  which  the  commas  are  in  the  minority  or  are  not  at  all  to  be 
foiuKl.  We  cimnot,  and  should  not,  nA\  at  all  upon  such  examination, 
t^|w*fially  when  uj¥m  the  diagnosis  depends  the  weltare  of  the  conunu- 
nity,  A  thorough  hacteric»logical  analysis  refjuires  but  a  few  houi*s  and 
lh«*it  a  pof*itive  diagnosis  can  l)e  given. 

The  comma  bacillns  jirest^nts  souic  [RHniliaritiesin  form  and  grouping 
which  ViTv  noticeable*  Cnnninglnim  described  a  series  of  transforma- 
titms  in  tlm  perm  whii'h  other  authors  have  ccmtradictcd,  but  it  is  a 
fiict  that  such  mcKliti  eat  ions  do  oceur,  and  that  the  mmlificd  characters 
«re  pre^ient  in  sncf*eeding  generati«ins.  In  lHi»2  all  the  cultures  oljtaincd, 
Ui^iug  identiad  media,  gave  rise  to  a  ver}*  delicate,  long,  sletider  comma 
hocilhi^,  which  I  still  ket^p  in  the  laboratory.  This  race  of  comma 
faicilU  can  be  actually  diflerentiat<Hl  from  the  l>acillus  of  1893.  But 
rvieii  during  the  sjune  epidemic  a  ditten^nce  can  he  noticed  in  the  indi- 
vidual nit>rpholog>'  of  some  cultures.     This  does  not  include  the  mrxlifi- 
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cations  Jiidiicofl  cither  by  a  cluinitre  of  reaction  of  the  media  or  <4iiin^ 
of  tlic  tenipenitnre  ia  whieli  the  germs  live,  nor  the  age  of  tlie  eo  It  lire, 
I  refer  j^imply  to  such  form?^  ay  are  obtiiiiied  (Pcmhiee,  and  whieh  eon- 
tiuue  to  grow  with  the  same  eliaraeteristies.  In  189*^  a  very  striking 
example  of  sueli  variations  was  ^iven  by  tliree  causes,  each  of  whieh  g;ive 
rise  t4.>  an  abundant  growtli  witliin  thirty-six  hours  in  the  peptone  solu- 
tion of  exceedingly  well-detined  spirilhi,  while  in  the  rest  of  the  case^ 
several  days  (ten  t**  twenty)  passed  hefori'  th(^se  forms  ap|M^arcd, 

The  tern |]M 'Hit an*  and  tlie  reaction  €^f  the  mt*dia  arc  also  faetiirs  in- 
flnencin^  the  individual  appearance  of  the  germs,  (telatin  eidtiiret* 
kept  at  till'  orflinary  tem|>eratnre  of  22°  C.  constantly  ]>ro(hieed  well 
dehucil  curved  hkIs.  If  the  tcrnperatnre  Is  lowered,  the  curvature  in 
each  individual  germ  is  moeh  more  evident.  CVmtmry  to  this^  Ixinilloii 
and  agar  cultures  kept  in  the  inenbator  at  37^  to  38^  C,  present  short, 
stumpy,  straight  rods,  \vhieh  greatly  resemble  at  times  the  colon  bacillus 
in  apptnirance* 

Cnlonies  oht;iincd  in  plate  or  tube  cultures  also  vary,  and  should  be 
duly  studied  l>y  the  siinitarian,  as  their  appearance  may  lead  to  regret- 
table  errors,  I  refer  only  to  young  colonies  in  gelatin  when  rupiefaelion 
has  not  taken  [jlaee.  I  have  observed  at  least  five  well  defined  varieties 
of  eolonies  cither  oeeurring  contemporaneously  in  a  plate  or  separately 
in  d  life  rent  plates.     Tliese  nrv — 

1.  Colonies  almost  transparent,  finely  granular,  with  a  well  defined 
circular  vtl^i^, 

2.  C<jlonies  smalb  yellowish,  thick,  cn«irsely  granidar,  circular,  with 
jaggeil  or  undulated  edges,  which  appear  like  little  heaps  of  ground  glass. 
These  an-  the  chissieal  er>h>nics  described  by  Kr>eh. 

3.  Colonics  of  ellipticid  sliape,  very  finely  granular,  dark  brown, 
non-trans[>arcnt,  with  well  defined  edges  rd'  a  lighter  hue. 

4.  Colnnies  round,  hght  yelhjw,  with  granular  centres  surrounded 
by  a  dark  circular  edge. 

5.  Colonies  round,  dark,  with  coarsely  granular  centres  snrroundtKl 
by  a  yellowish  ring  with  wavy  eilges,  from  which  irnitliations  are  sent 
into  tlic  surrounding  gelatin. 

Aft<'r  tlie  gelatin  begins  to  melt  all  these  ctdonies  gradually  lose  their 
characters,  giving  rise  to  the  well  kntjwu  funnel-shaped  dcprcssiuns  on 
the  gelatin,  at  tlie  bottotn  of  wliieli  lie  the  colonies  surrounded  by  the 
melted  gelatin. 

On  agar  plates  kept  at  lin^oding  temperature  T  have  observed  but 
tw(»  varieties  of  colonics — tlii'  deep  ones,  which  app*"ar  under  tlie  mienw 
scope  as  small  dark,  round,  t*r  elUptieal,  coarsely  granular  dots,  and  the 
superficial  ones,  appearing  as  large,  thin,  yenowisli,  irregular  gn>wths 
with  wavy,  finely  granular  edges,  very  much  resendding  some  colonies 
of  the  colon  bacillus. 

Cultures  in  peptone  solution  rendered  strongly  alkaline  and  kef>t  at 
37°  C  present  in  a  tew  hours  a  pellicle  floating  on  tlic  surfa<*e,  wherca?* 
in  slightly  alkaline  solutions  tlie  [>ellicle  does  not  form  or  takes  .several 
day^  t^>  form,  espeeially  if  the  4m»1oii  bacilli  are  present  in  superior 
niimliers.  » 

The  reaction  to  coloring  solutions,  such  as  diluted  Ziehrs  earlndi** 
fuehsin,  ditlers  somewhat  according  to  the  media  in  whieh  the  Imcilli 
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grow  and  thv  temprratiiro  af  wliicli  thov  are  cultivated.  Cover-glass 
piTjiaratiuns  made  IVoim  bntiillnn  eultiires  do  not  stain  as  well  as  those 
from  gelatin  eulture,s.  The  baeilH  abs«>rli  the  dye  irretrularly,  presewt- 
ing  here  and  there  vacuoles  whieh  might  be  mistaken  for  ttporei:^. 

Although  stained  spei'imens  of  dejeeta  preseut  a  variety  of  baeteria 
in  eulture.s^  I  found  l>ut  two  other  germs  whieh  were  as^>ciated  with  the 
comma  bacillus*  In  all  cases*  excerpting  three  the  eomma  was  asscK'iated 
with  the  colon  bacillus  in  pore  (Miltures,  and  iu  twci  teases  comma  Iracil- 
lufji,  colon  bacillus,  and  pr<Heus  vulgaris  were  associated.  It  shuuld  be 
noticed  that  in  the  first  diarrhceal  discharges  the  colon  bacillus  is  more 
abundant  than  the  commas,  whereas  during  the  pn"vak>nee  of  rice- 
water  discharges  the  commas  are  in  the  majority  ■  and  tlieti,  again »  the 
Jon  bacillus  begins  to  increasi*  as  the  diseai-ie  advances. 

The  indol  reaction  wtLs  tested  in  every  case  by  adding  a  few  drop8 
of  c.  p.  sulphuric  acid  to  a  peptone  snhitic*n  kept  in  the  incubator  for 
twenty-fonr  liours.  The  acid  reaction  prevented  ditlerenees  iu  the  hue, 
I  have  alni  obtaine<l  quite  an  evident  indol  reaction  by  adding  to  the 
diluted  and  filtered  rice-water  d(^ec*tious  a  few  drops  of  sulphuric  acid. 
Uitely  I  have  observed  that  by  adding  a  few  drops  of  a  1  :  ItMKX) 
aqueouH  solution  of  nitrate  of  pota«h  the  indol  reaction  appears  with 
greater  intensity. 

PATHoi/iU'AL  Anatomy, — The  U*sions  priKkiced  by  the  (liolem 
infection,  although  the  localiziition  of  the  germ  in  the  intestines  h 
well  establishi  (Ij  arc  so  far  from  liciug  constant  that  but  little  can  l»e 
obtained  from  an  autopsy  to  aid  the  diagnosis.  These  lesions,  whicli 
from  time  to  time  ot»cur,  bear  little  or  no  definite  relation  to  the  inten- 
«itj'  of  the  symptoms,  A  disea.se  whieli  may  terminatt^  fatally  iu  tliree 
or  four  hours  from  it^  onset  gives  no  time  for  extensive  pathological 
Ic^on^  to  develop.  Visceral  etingestions  and  liemorrhages,  with  great 
eBUW'iation  and  dr\TieBs  of  the  tiBHues,  are  perhaps  the  most  character- 
i!*tie  Bndings. 

Rtf/or  tnorti^  is  pn*sent  early  and  is  well  nuirkcd,  but  1  have  faih'd 
to  noti*  the  unusual  }>ositiuus  of  tlu*  IkkIv  described  by  stuuc  pathologists. 
Then*  may  Ix'  i*light  contractures  of  the  flexor  ni uncles  of  the  hands  and 
arms,  but  there  is  nothing  unwonted  iu  that. 

The  nkhi  IxMHimes  actually  warmer  than  during  life,  owing  t*i  the 
ce,H.<uion  of  piwious  excessive  jierspi ration.  It  is  pak*  and  wrinkled, 
and  the  pnrpk*  hue  of  asphyxia  is  absent,  excepting  perhiips  mi  tlie 
cheeks  and  back^  of  the  hamls. 

The*  eifebalU  are  deeply  sunken,  the  orbital  fat  has  disappeared, 
tad  the  eyet*  have  a  lack-lustre  look  beyond  that  <if  the  ortlinary 
Cidiiver. 

Putrr/iwtlmt  ^et8  in  ver\'  i*lowly,  even  in  hot  wi'ather.  This  m 
I>n»biibly  du**  to  the  fact  that  go  much  water  ha,s  been  dnuned  from 
tlic  tis8ues^ 

The*  hnihi  itj*elf  api>rars  normal,  but  the  ventricles  nw  dry  and 
riiieui  ;  my  ako  i^  the  surface  of  the  pia  mater.  Tht^  nu'uingt^al  vcH^eU 
are  injected* 

The  heart  i>  dark  ;  the  left  ventricle  alone  is  in  systule,  the  iither 
chanibers  lK»ing  u.Hually  dilated  and  fillcfl  with  dark*  fluid,  viscid  bkxMb 
I  liave  oU*erved  csirtliac  thrombosis.     The  j)cricanlium  is  usnidly  dry. 
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but  it  may  nuitain  a  littlt-  strum.  Sometimes  numerous  hemorrhages, 
varviiiji:  in  .sizi*  trcjin  a  pinhead  to  an  incli  in  diaini^ter,  are  fount!  on  tlie 
suriare  and  in  the  parenehynia  of  the  ht»art.  The  aorta  is  filled  witJi 
fluid  IjIirkL 

The  Inngit  are  highly  euugested,  of  a  dark  purple  hue,  and  a?demat4>u.^. 
In  some  citse,s  lobar  pneumonia  is  found.  In  otliei*s  numerous  henior- 
rlni^es,  varying  in  -size  like  those  in  the  heart,  are  present  all  over  thr 
pulnitiniiry  surtaxes  and  in  the  parenchyma.  The  pleurae  are  dry,  coated 
with  visf'id  fluid. 

The  jterltofifum  is  dry  aud  resembles  grountl  glass.  It  h  coated,  like 
the  other  senms  membranes,  with  ghtiry,  viscid  fluid. 

The  iirer  is  sometimes  small,  and  light  yellow  in  color,  or  it  may  be 
of  u  dark  i>urple  hue  or  present  hemorrhagic  si^ts.  I  have  ob.served 
periiiepatitjs.  The  gall  hladtler  is  usually  di.stended  with  viscid  yellow- 
ish mnetHLs  fluid,  fr<im  which  cultures  of  comnui  bacilli  are  obtainable. 

The  Hpftrn  is  of  nornial  size,  soniewliat  hard  aud  purple  or  hemor- 
rhagic.    There  is  sometimes  perisplenitis. 

The  aUmiavh  a]>pears  small,  with  venous  eougestiou  in  the  larger 
vessels,  Ijut  the  inucuus  membnine  is  usually  normal  and  covered  with  a 
tliiek,  tena<n<nis  layer  of  iTeamy  mueu.^.  Sometimes  the  uatnnil  folds 
of  the  niucivsa  are  much  exaggerated  by  contraction,  and  exhibit  cimgea- 
tiiin  and  juuu'tatc  hemtirrhagc 

The  kkinciiH  are  sometimes  nr^rmal,  somt^times  large  and  yellowish, 
but  if  the  disease  has  lasted  for  several  days  they  usually  jircsent  the 
apnearanee  of  acute  parenchymatous  nephritis.  The  so-called  **  cholera 
kidney"  dix's  nr»t  ditfcr  from  that  of  all  sc^vcre  acute  infectious  diseas<:*s, 
and  is  therefore  not  diagnostic.  The  hlad*ler  nuiy  be  distended  with 
albuminous  urine,  hut  in  the  majority  of  eases  it  is  ciuitrat'ti-il  and 
empty, 

Xi»ne  »jf  the  abr»\x*  described  lesions  an*  constant  r»r  characteristic, 
nor  are  thev  all  observed  in  any  one  c^ise.  ^Vhen  present  they  bear  no 
defluitc  relation  to  the  intensity  of  thr*  symptoms.  In  childn»n  in 
general  the  lesiuus  are  all  less  distinct. 

Thr  Infesiiiie^, — At  timers  the  intestinal  tract  is  found  normal,  but 
profound  lesions  are  diMcovfTcd   in  many  eases. 

The  mnall  InteMhie  is  cimtractetl,  and  presents  venous  and  c-apillary 
cimgestitiu,  particularly  in  tlie  ileum.  The  contents  may  be  copious, 
rit-c-water  rxudation  or  viscid  green isli-yct low  mucus  tenaciously  adher- 
ing t(i  a  normal  or  hemorrhagic  mueous  membrane.  Both  the  solitary' 
and  agu^iuated  glands  arc  consideral>ly  cularged. 

The  mneou^  memhranr  is  often  found  denuded  of  epithelium  where 
the  germs  have  been  most  active,  the  iollicles  being  choked  with  gnm- 
tilar  and  i'pithelial  d^^bris  and  masses  of  bacilli.  The  gtTms  arc  also 
found  in  thr  subepithelial  layer  of  tht>  intestinal  mueosix,  into  which  they 
pcnetrjit*'  by  their  own  nuititHi, 

Th*'  Lfnr/r  fntrMhif. — The  contents  fd'  the  large  intestine  consists  of 
large  cjuantities  of  riee-w^ater  fluid,  excepting  after  intestinal  irrigation, 
when  creamy  J  tenacious,  or  blood-stained  mucus  is  found  clinging  to 
the  mucosa, 

A  lesion  with  which  I  have  constantly  met,  and  which  I  think  is  of 
great  diagnostic  importance,  is  t!ic  condition  of  the  large  intestine.     It 
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tlBB^nis  that  the  eholera  |Kii.s<Hi  tnnuetl   hi  the  ?^ma!I  inte^^thie  passes  into 

Ae  lai^ge  intestine,  where  absorption  tnkes  pilaee^  giving  rise  at  tlie  same 

ftnic*  to  iofl animator)^  symptoms  whieli   I  have  never  found  alj.sctit  in 

fhf-s^' autopsies.     The  eontlition  of  the  hirge  intestine  is  that  of  dysen- 

ti'iry  ;  the  mutHius  membnuM'  is  sw«ilh'ii,  ;ujd  presents  here  and   there 

iurjr**  jmtehes  of  giingrt-ae  or  hemorrhages  whieli  at  times  involve  all  the 

Cf^atitof  the  gut,    ('ruveilhier  was  the  first  to  eall  attention  to  the  import- 

AOtH^  of  this  eondition  during  the  htst  epidemie  of  i'holeni  in  Europe* 

Identical  ohi?ervations  are  rep^u'ted  by  (lUttnian/  Furbringer,* 
Kirehner,""*  Ceci  and  Klebs,*  and  otlu-rs.  We  should,  however,  aekuow- 
lf?cl^  llmt  we  are  far  from  knnwing  the  biological  ehanges  that  take 
place  ID  the  disi*iised  intestine  in  the  ditlerent  stages  f»f  Asiatie  eholera, 
^ikI  the  influenee  sueh  ehanges  may  have  upon  the  vitality  of  the  eomma 
t»aeilliu&.  In  fnet,  it  is  a  matter  nf  efuunion  oueurrenee  to  find  few 
o<>iiima$  during  the  prudroniie  stage,  whereas  they  are  present  in  almost 
|>ure  cultures  in  the  evaeuatiug  stage,  an<l  again  disappear  or  are  rarely 
iV»iit]d  in  the  typhoid  stage. 

Although  nn  anatomical  lesion  is  pathognoniHnie  of  c*liolera,  if  the 
4*erit*s  of  lesions  above  nieutioticd  are  observed  in  a  suspeeted  ease 
where  no  otlier  clause  of  death  ean  be  discovered,  then  one  is  justified 
in    making  at  least  a  eomhtional  diagnosis  of  Asiatie  cholera. 

The  foUow^ing  report  id'  an  autopsy  which   I   performed   ten  hours 
«ft<.*r  deadi  gives  a  fair  idea  of  tlie  lesions  of  a  typical  case  : 
Arnil^V.^ — Female,  aged  thirty  years. 

Appeannuu'  af  RiMiif.  —  Moderately  emaciated;  rigiir  nuuiis  W'ell 
Lrkeci ;  features  pinehetL 
ThoniJt. — A  few  pleiuntir  adliesii>ns,  indicating  a  previous  plastic 
>lotirisy.  The  right  pleura  jircsents  evidences  (d'  an  acute  pleurisy  ; 
l""t\  pk'ura  normal.  Lmigs  cmphysetnatous  in  their  autero-latera!  sur- 
*itto«* ;  l>oth  lungs  present  extensive  areas  of  bronelro-puenuionia  in  the 
*tp|KT  lolx^s ;  inferior  lobes  hy|iostatie  pneumonia  and  oxlema,  also 
I>HiK»tifonn  hemorrhages  througliout  the  parenchyma  and  subpleural 
•^l^O/ce.  Ijarge  bnmchi  and  traeliea  very  mneh  congested.  I*cri<jardial 
,  ^•^^t^  CMmtains  al)ont  two  tlnichms  of  tliiek,  ereaujy  pus  and  other  evi- 
Hr^rict's  fif  acute  pn^valeul  pericarditis.  The  heart,  normal  in  vtjlnnie, 
prt*ti^»nt^  ihe  left  ventrit*le  in  systole,  tlie  otlier  cavities  filled  with  dark 
'''lid  hhKKl ;  valves  normal  and  ciiuipet<'nt.    Aorta  normal. 

AMomen. — All  organs  in  |>ropcr  relation.  l"})per  surface  of  liver 
«  '*Vered  by  recent  fibmus  exudation;  the  rest  of  j>eritoneum  appears 
*^**>%  and  i»f  a  pci^uliar  **  grounrl-glass  **  hue.  Liver  nf  normal  volume  ; 
'*P*">n  section  presents  a  sliglit  mitmcg  a!id  fsitty  a]»pearanee  ;  gall  hlad- 
*^"-*i'  filler!  by  a  mixture  of  l>ile  and  mucus  ;  spleen  snuill  and  cousist- 
^"V****  increa.«eil  ;  kidneys  large  and  yellowish  ;  on  s(^ction  present  the 
^  ' '-nis  nf  acute  parenchymatous  ncjdiritis,  also  slight  chronic  interstitial 
^  *  •  *  fnhritii*.     Supnt renal  capsnh's  normal. 

■  "TfidtrichcT  Ablmif  eioe«  Fallt*  von  (  hultTu  m^tnis'*  Brd.  klnt.   Wo<:h. ^  IS^2. 
*  **ToilUicher  Cholera  verdttchtJger  Fall  iu  Kmnkenlmuite  Fredrichshain,'*  Dfuttmh, 

»^      *  *'  H«u^erif>t«>^8clie  UnterRUclmn(iren  hei  Choleni  iiofltras  and  Cholera  Asiatica,"  BerL 

-       ^  **  l'«ln»f  ( :|inlcra  AaiaticaDacb  Beobachtungen  in  Gennaj*'  CorrtspondensbLf*  Sckweizer 
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Aiimetiiart/  Oimif. — Stomac*h  normal  in  dimensionH ;  on  section  iM 
rniieous  membrane  i^  seen  cavere<l  by  a  tlyek»  ert'amy  deposit  of  moeus* 
iinilerlyiii^  wliit^li  am  be  n<Jte(l  extensive  and  intense  hypenemia,  with 
large  patche.'^  of  extmvasatcd  blood.  These  hemorrhages  are  speeialty 
noticeable  in  the  fundus  and  pylorus  ;  the  dnfulenum  and  rest  of  the 
small  intestines  present  evidences  liere  and  there  of  acute  enteritii*. 
There  are  hemorrhagic  areas,  principally  in  th(^  lower  portions  of  the 
ileum,  Liirge  intestine  fmni  eteenm  to  destvnding  colim  very  moeh 
congested,  and  at  intervals  liemorrhagie.  Intestinal  snrfac*e  (lai"ge  and 
small)  presents  tlie  e]iara(*teristie  staining  due  to  tanni*'  aeitl  {fmm  e[|^| 
teroelysis),  and  the  contents  are  flnid  and  of  a  brownish  t^ohir,  ^^ 

Pvlvie  Or^a/M,— Ovaries  nui'mal.  Bladder  empty*  Reettmi  presents 
the  signs  of  acute  proctitis.  Uterus  pregnant ;  contains  a  temale  fa?tus 
about  twenty-t^ight  weeks  old,  well  nourished,  on  wliieb  an  ant^>psy  was 
perfbrrned,  and  all  orgiuis  found  iijiparently  in  normal  eondition  except 
the  tjladder,  which  was  enormously  distended  with  urine. 

Adipose  tissue  very  scanty  ;  muscles  of  a  dark  reildish  color ;  dry. 

Diagnosis  of  Asiatic  cholera  confirmiHl  by  bacteriological  cidtnres. 

SYMPTOMS.'^The  symptoms  of  eholeni  are  excee<ling  acute,  typical , 
and  constant.  They  arc  produced,  it  is  believed,  on  the  one  liand,  by 
the  absorptii^n  of  toxit*  material  and  hs  effect  on  the  systen«,  and,  upon 
the  other  hand,  by  the  rapid  and  unwonted  drainage  of  fluid  from  the 
bloml  and  lym|jliatic  vessels.  It  is  not  easy,  however,  to  ditfercntiate 
clinically  the  variuns  symptoms  in  relation  to  the  siwcial  cause  whic4i 
has  prmlnccd  tliem,  an<I,  although  a  matter  of  cimsidcrable  seicntilic 
interest,  it  is  of  no  practiced  iniptu*tancc  to  do  so*  For  purj>oses  of 
clinical  description  it  is  convenient  to  subdivide  the  course  of  the  dis- 
ease inti>  fonr  stages,  wiiit^i  merge  into  one  another,  however,  without 
decided  d  cm  a  n  -a  t  i  n  n .  T  h  ese  stages  a  re  as  i\  >  1  lo  ws  : 
I.  Premonitory  stage  ; 
II-  Stage  of  serous  diarrha\i ; 

III.  Stage  i4'  asphyxia  and  collapse,  known  also  as  the  algid  stage  ; 

IV.  Reaction. 

The  fn*st  stage  is  o(*casionally  omitted,  especially  in  the  more  severe 
epidemics,  when  persi>ns  are  atiacki'd  with  great  sialdcnness  and  vio- 
lence by  the  disease.  Many  patients  die  in  the  third  stage  without  ever 
reaching  the  fuurth.  Yvvy  mild  cases  may  occur  in  connection  with  an 
e|>ideniic,  especially  at-  the  eomaicnc^ement  and  cud  uf  it,  in  which  the 
third  stjige,  or  even  the  second  stage,  is  absent.  In  sojne  teases,  althongh 
they  are  in  the  decide<l  minority,  there  is  an  nndefined  prodn>mal  stagi* 
of  a  day  or  two,  during  which  the  patient  complains  of  malaiiw?,  exhaus- 
tion, loss  of  appetite,  and  flatnh^nt  dyspepsia,  with  possibly  vertigo, 

I.  The  PKKM<^XITnRV  STAOE  is  characterized  by  more  or  less  lassi- 
tude and  diarrhiea,  whi<4i,  at  tirst  mild,  soon  increases,  tlie  stools  liecom- 
ing  mnrt*  and  mori'  frerpient,  watery,  and  abundant.  ^I'hey  arc  usually 
passed  without  pain,  are  alkaline  in  reaction,  and  have  a  pale  yelhnvish 
color.  They  m:iy  m^enr  as  often  as  <in<'e  every  t%vo  hours,  even  once  an 
hour.  There  are  more  or  less  intestinal  indigestion,  freqnent  vomitings 
and  cfiusideraide  flatul(»nce.  There  is  hcatlache  and  the  patient  is 
nervous,  and,  if  aware  of  the  prevak'nee  of  an  ejudemic,  is  apt  Ut  Im 
filled  with   fear  and  api»reliension.     The  tongue  is  not  coated,  but  is 
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pde,  thin,  and  moist.  It  mon  beeomes  dry,  however,  and  thirrtt  h 
i«rlj  complained  oi\  which  afterward  becomes  excessive.  The  voice  in 
usually  taint  and  the  patient  experiences  great  rauHcular  languor. 
Excepting  the  headache  there  i^  no  decided  pain  anywhere.  The  ex- 
pression betN^mies  unnatural,  evidencing  dread,  iind  the  complexion  i>s 
jialtid.  The  pul^i^e  may  lie  slightly  quickened,  but  there  la  nothing  dis- 
tinctive in  the  character  of  either  puke,  ix^spiration,  or  tenipeniture  in 
lliii?  $tage. 

The  [>remon5tory  i^tage  may  last  fiir  one  or  two  days,  and  if  promptly 
treated  may  end  in  immediate  ree<ivery,  Otherwisi^  it  will  mcrg*:^  into 
the  second  stage  of  serou^s  diarrlnea,  anti,  as  stated  before,  it  may  be 
abbreviated  even  to  a  few  hours  or  it  may  be  absent  altogetlier. 

II,  The  SE<X)ND  STAGE  pn^senti*  one  of  the  most  ahtrming  tx>ndi- 
tions  ever  recognized  in  any  of  the  infectious  diseases,  excepting,  per- 
haps, yellow  fever.  The  stools  become  more  and  mure  frequent »  tinally 
almost  continuous.  They  are  still  alkaline,  and  they  become  nH>re  ami 
more  waters'  until  they  finally  consist  only  of  water,  in  which  flakes  of 
whitish  rnuens  and  epithelium  float  about,  giving  rise  to  the  cliaraeter- 
istic  tm[K»aranee  familiarly  known  as  **  ri(*e  water/'  The  bowels  having 
lieen  thoroughly  evacuated  of  all  fecal  matter  and  bile  l)y  previous  pa«- 

es,  the  stools  be<^^jme  purely  sern-miicous  and  odorless,  thougli  there 
fk  lUstiQCt  meaty  smclL  They  arc  frothy  and  exceetlingly  eopiuiis  ;  as 
roucb  as  twu  quarts  of  fluid  may  Vie  almost  instaiitanciaisly  evacuati'd 
with  considerable  force.  If  left  stiimling,  a  seiliment  Is  deposited 
which,  when  examined,  is  found  to  consist  prineii>ally  of  desquamated 
mtci^tinal  epithelium,  granular  d^^bris,  bacteria,  and  iw>ssibly  a  little 
roucui^.  The  stools,  althnHjili  described  as  resrndiling  rice  water,  ave 
in  reality  much  mon-  transparent  (Milles),  In  some  cases  they  are 
Ntained  with  Idootl  pigment,  and,  according  to  Flint,  tlie  speciflc  gravity 
of  the  evacuation  is  IW5  to  liUil  They  contain  sfMiium  <*hloride  and 
also  ammonium  carbonate,  which  latter  imparts  the  alkaline  rea(*tion. 
There  IB  at  tirst  a  notable  absence  of  tormina  and  tenesmus  ;  in  fact, 
t^ifitientf^  are  oflen  temporarily  relieved  by  the  evacuations.  WIh^u  the 
stixils  beciime  typical  they  arc  found  to  contain  fewer  varieties  of  bac* 
t4'ria  than  are  pres4'nt  normjdlv,  and,  in  fact,  the  comma  bacillus  may 
U*  the  oidy  one*  present.  This  ^erm,  litnvcver,  is  not  found  in  any  con- 
»idcmble  quantity  until  the  evacuations  are  thc^naiglily  watery. 

The  quantity  of  fluid  dmined  from  the  system  by  this  means  e^ 
Kiif>rtunus,  and  far  exceefis  tliat  which  is  ingested.  It  should  be  remera- 
h^nnl  that  about  70  jkt  cent,  of  the  normal  b<wiy  wcigfit  is  compos(»d 
iif  water,  an*l  while  the  evacuatiims  continue  much  c^f  this  water  is 
drained  from  the  more  fluid  tissues,  ?4ucli  as  the  muscles  anil  vis<*cm» 
and  iH  withheld  fr*jm  the  tligestive  orgims,  and  is  reabsrjrbcd  from  the 
M?rouH  fiurtaces.  Hence  all  the  latter  become  dr)^  or  coated  with  a 
rticky,  thick,  sliujy  secretion,  an<l  the  soft  tissues  g<*nc*rally  diminish  in 
Volume.  Bninton  consi<lers  the  (ransudaticm  id'  scrum  into  th(*  iute^- 
tine  ais  due  to  paralysis  of  the  intestinal  nerves.  The  facies  art*  1y]ii(ud 
ill  thia  stagis  The  mpid  emaciation,  showing  prominc^ntly  in  the  face, 
^vc«  tlie  individual  a  wizcncil  asne<'t.  The  conjunctivae  are  n*d  and 
!4tfHl^  the  pupils  are  contra<»t<Hl,  and  tlje  orbits  are  hollow  and  are 

L*niUy  Miriinmdcil  by  du^ky  ring?^.     The  eyes  luive  a  vacant,  staring. 
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ciukveric,  expressionlei^.s  lix»k.    The  face  is  flushed,  the  noso  is  pinched, 
the  riioiith  is  drawn,  the  eheeks  are  sunken »  the  nbdomen  is  dep resided 
and  **  boat-shaped/'  the  skin  bwomes  inelastic,   loose,  and  wrinkled, 
and  the  nuisek's  lose  in  volume.     A  few  hours  will  make  a  previouafag 
healthy-lookiniLj:  youn^  adult  appear  like  a  withered  oetii^'uarian.         ^ 

The  t<»ugue  is  dry,  txjvercil  with  a  thiek,  yellowish  white  eoat  in  the 
eentre,  hut  red  at  the  edges  and  tip,  soraewliat  rt*seml>ling  the  tongue 
of  tvphiKtl  fever,  but  with  less  piTiniinent  papilla*.  The  whole  month 
is  very  dry  and  thirst  is  extreme.  The  desire  for  fresh  water  and  for 
acidulated  drinks  is  insiitiabh'.  Fatientsi  drink  eagerly,  aud  never  ?eem 
to  irvt  euiai^^h  water  AnitJiig  other  subjei^tive  sensiitions  complained 
of  are  headaehe  ami  a  feeling  i»f  oppression  or  of  suifoeati<m  in  the 
ehest»     Restlessness  gives  way  to  fjuiet  and  apathy.  j|| 

The  mental  condition  of  the  patient  is  eharaeteristie.  The  mind  m 
dull,  listless^  apathetic,  but  conscionsness  may  remain  until  death  super- 
venes, and  the  patient  can  oftt^n  l)e  aroused  to  answer  ipit^tious  intelli- 
gently, altfinngh  he  Viilunteers  nothing,  but  muans  and  rests  with  the 
eves  half  elnserl.  When  arfiused  from  this  senii-constMims  condition  the 
voice  is  feeble,  eercbnitioit  is  slow,  and  s|>ec»ch  is  difficult.  li*  asked 
how  he  feels,  the  patient  may  reply  that  he  is  well,  but  asks  at  once  for 
more  water. 

Vomiting  usually  charaeteriises  this  Htagt*,  and  it  eomcs  on  suddenly 
or  is  preceded  by  nausea.  It  is  difficult  to  control,  and  is  often  aecom* 
panienl  by  con?^idcmble  straining  and  consecpient  epigiistrie  |jain  and 
sorenessi.  The  stomai*h  is  at  first  em|)ticd  oi"  whatev(*r  food  it  may  cfin- 
tain  ;  then  liilc  is  vomited,  and  finally  the  tjectix  consist  of  watery  fluid, 
become  colorless,  almost  wlorless,  alkaline  in  rea4:'tion,  and  resemble  the 
eh(*h^niic  stools.  The  urine^  like  the  other  secretions  in  the  bcnly,  is 
withheld,  and  suijpression  may  becfime  eomplete,  or,  if  this  is  not  the 
ease,  it  is  darkH-nhired,  of  high  specific  gravity,  eonlaining  an  exees- 
fiive  iwreentage  nf  urea,  some  albumin,  and  liyaliue,  granular,  and  fatty 
casts. 

The  anuria  is  not  wdxolly  due  to  lack  of  water  in  the  blotMl,  but  iu 
great  part  to  iu;d>ility  of  the  kidneys  to  [jerform  their  functions*  The 
scrotum  is  retracti'd.  The  pulsi%  owing  to  the  small  volume  of  blood 
contained  in  the  arteries  and  the  leeble  heart  action,  i>ecomes  very 
thn^ad-likr-  ami  <-oniprcssil)lc.  It  is  quickened,  at  hiM  to  100,  later 
it  may  rise  to  llo  or  120.  Arterial  tension  is  diminished.  The  respi- 
ration becomes  feeble  and  shallow.  It  is  mainly  thoi-jieie,  and  may  be 
irrt^gnlnr  in  rhythm.  It  nu»y  W  iiiereased  to  ;I0  or  40,  The  perspira- 
tit»n  is  iifti'U  profuse,  being  the  only  secretion  whi(*h  is  not  eht^eked. 
The  surfiK'e  of  the  body  he(*omes  livid,  and  feels  cold  and  caitaveric  to 
the  touchj  although  the  internal  tt^mperature  may  register  onv  or  two 
degi"ees  above  the  normal  when  carefully  taken  by  a  long-stemmed 
thermometer  platted  in  the  rectum.  It  is  often  stated  that  eholeni  is  a 
disease  of  sabnormal  tciajM-niture,  but  this  is  not  strictly  eorreet,  as 
pointed  out  by  I>e  Kenzi,  (iut<^rl)oek»  and  others.  Although  the  tem- 
jM-niture  in  tlic  mouth  has  Uvvu  reeordcil  as  low  as  7SP  F.  anrl  that  in 
the  axilla  at  75^^  F,,  the  internal  temperature  is  elevated,  and  the  patient 
eomplains  of  a  subjective  sensation  of  i'evcr.  The  fever  is  described  as 
being  of  a  remittent  tyije  with  exacerbations.      This  temperature  is 
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commonly  overlooked  on  at'count  of  the  iVequeticy  of  the  t^tooh  ami  thf* 
(Hfficulty  of  takhig  the  teni|K' rati  ire  rorrertly  in  any  other  plai'e  than 
the  rectum.  The  freshly  vokled  urine  may  show  an  elevation  of  tein- 
pemtnre.  The  ninseular  eranip^  may  atl'eet  the  diaphrag^ni,  giving  rise 
lo  more  and  more  ili^enlt  respiration,  or,  ocxnirring  .sjKLsiuodieally,  eau^e 
hicx?ough. 

The  stage  of  serons  diarrho\i  la^ts  from  one  to  twu  or  three  lionrs  or 
more,  and  the  patient  usually  passes  into  the  sta^e  of  eollapse.  More 
rarely  recoven-  takes  phiee  at  the  entl  of  the  see*ind  staii'<\  Xatnrallv, 
the  more  violent  the  symptoms  of  this  stage  the  hrieter  it  heeomes. 

One  importiint  faet  shcmld  be  burne  in  mind — nanu'ly,  that  the 
qiULDtity  of  the  evaeuations  is  not  an  infallible  gniile  for  prognosis. 
A  v€'ry  fatal  form  i>f  eholera  is  sometimes  observed  in  wbieh  diarrhoea 
id  slight,  although  the  other  sym[>toms  aiv  all  present.  This  is  deseribefl 
as  **  dr\'  ehoh'ra/'  i>r  **  eholem  sieea/ '  Sueh  are  often  eases  in  whieh 
the  jKitient  is  suddenly  seizt^d  with  great  prostnition  and  faintn(\<s  with- 
out auy  premonitory  symptoms,  r>eath  iMM'ni*s  in  tAvo  or  three  houi^, 
and  examination  of  the  intestines  shows  them  to  be  enormously  dis- 
tended with  serous  fliiiti  whieh  failed  to  eseaiK'  in  diarrhceal  strndn, 
apparently  be<-4inse  intestinal   |)aralysis  has  Iwvn  efiin|ilete. 

The  stage  of  ctillai'se  eannnt  lie  distinetly  separat<d  from  th*- 
»tagt?  of  ^rou.s  diarrh<T?a,  for  they  gradually  nierge  one  into  thi^  other. 
In  this  al^^d  stage  the  heart  action  heeomes  so  feeble  on  a<'eount  of  the 
lack  of  blood  pressure,  the  diffienlty  of  propel  bug  tlie  thiekened  blood 
through  the  ejipillaries,  and  the  laek  of  nutrition  of  the  organ  itself^ 
that  stimulation  is  urgently  needed. 

Owing  to  the  exeessive  loss  of  water  by  osmosis  into  the  intestine 
the  bliMHl  U'Cfimes  thirk  and  tarry.  The  blot)dvessds  are  I'oniparatively 
empty,  and  the  velcx*ity  of  the  blood  stream  is  retbieed  by  the  weakness 
of  the  lu'art.  The  red  eorimsele.s  do  not  circulate  rwiddy  thmugh  the 
puhmuiary  aipillaries,  and  tlic  normal  resjiiratory  function  is  greatly 
mi{>iHje<].  There  is  deficient  oxidation,  and  carbonic  acid  accnniulates 
in  the  bhKKh  Cyanosis  rt^sults^  and  this  heeomes  especially  marked 
about  the  n<»se,  lips,  and  in  the  extremities. 

Aj^  a  fnrtlitT  eonsequenee  of  the  rapid  loss  of  fluid  from  the  system 
the  muscles  bt»cH3me  dry  and  pass  into  tonic  s|>asms,  in  which  th(*y  are 
hard  and  l>oard-Uke.  Severe  and  frequent  enunps  ensue  in  thenu  The 
abdoininal  recti  arc  usually  first  ailcctetl,  and  snbsecjucntly  the  calves 
i?f  the  h'l^f  and  linally  nearly  all  the  larger  muscles  of  tlie  extremities 
and  trunk,  may  1r*  involved,  including  tlioM*  of  the  arms  and  nc4"k. 
The  enwntis  an*  [HTsistent,  and  give  ris<^  to  intcnsi%  agmii/jng  j>ain» 
eipe<!ially  in  the  abdomen  and  legs.  Tlie  arms  and  legs  are  distorted. 
Pain  ii*  als4>  referred  to  live  stermim  and  other  parts  of  the  chest. 

The  patient's  gentnd  *'ondition  is  pititnl.  The  skin  i>  dry,  pinched, 
and  wrinkltMl^  the  tact*  is  ex  press  ion  Ichm.  the  halt*(  hned  eyes  have  a 
racant  stan^ :  the  mouth  is  drawn  and  set  ;  the  chcek-lM>nes  protrude  ai* 
if  tiiey  would  hurst  througli  the  skin  :  there  is  sudden  inereasi*  in  voni* 
iting  and  diarrhcea,  wliich  is  folhmed  by  further  fall  in  the  surface  tern- 
pmture  (ShakesjKnire),  although  the  dce|»  internal  temjK'nOure  may 
ciMitinue  elevattnl  by  one  or  two  detrn*<*.s.  Tlie  patient'>  month  is  so 
dry  and  he  ia  mi  feeble  that  he  is  uuahh*  to  artieulatc,  although  he  can 
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be  arouscnl  to  evident  coTifieion.mie8s*  The  muscular  cramps  eontimie, 
iind  the  alidoiiiinul  walls  are  sunken,  hut  rigid.  The  etniieiiited  fingers 
and  toe??  are  Hexed  or  drawn  into  mi  usual  positions  l>y  the  contractures. 
The  respiratiiins  heennie  more  and  more  feehh'  and  jrrt'grdar,  and  tlie 
exh:d<'<l  hn  atli  is  cold.  Tlie  patient  idVen  sutlers  greatly  frnni  a  sense 
of  suifiH^sdion.  Tlie  tears,  stdiva,  and  hile  are  all  supj»ressed,  and  so  is 
tiie  menstrual  function.  The  C(Hijun<'tivie  beecKne  so  dry  that  exinisure 
til  the  air  may  make  them  inflamed  {Stille)>  The  urine  continues  highly 
nibumirions  or  else  is  t<itally  suppressed.  It  sometimes  contains  sugar. 
The  rnpidity  of  the  pulse  is  not  excessive.  It  often  remains  bt»tween 
\W  and  12U,  and  it  iinally  liecornes  imj>ereeptihle  at  tht'  wrist.  Tlie 
second  sound  of  the  hrart  \t^  cpnie  inaiidilde.  Tlie  dunitiun  *d'  this 
stage  varies  from  a  few  Imnrs  ti>  as  mueh  as  one  or  two  days,  emling 
either  in  the  stage  t>f  reaction  or  in  a  typhoid  state  in  which  the  |Kitient 
may  linger  for  a  week  or  mi>re  l>efore  death,  or,  as  is  fre*ptently  the 
case,  it  terminates  early  anil  the  patient  dies  of  asthenia.  D(*ath 
sometimes  oeenrs  irom  sudden  heart  failure,  and  the  patients  who  have 
ntit  presented  the  most  severe  symptoms  have  Im'cu  kiniwn  to  escape 
from  bctl,  take  a  few  steps,  and  drop  dead.  Usually,  however,  death 
o^'eurs  so  gradually  tliat  it  may  be  difficult  to  Jix  the  exact  moment  at 
wld(*h  the  heart  aetinn  finally  ee«*isos.  Just  before  death  and  for  stune 
time  thereafter  the  t(in]>i'raturc  begins  to  ris4%  and  within  an  hour  or 
two  after  death  it  may  reach  \\)\V^  F.  In  the  asphyxiatt'd  cases,  caiLsed 
by  stagnation  in  th<*  flow  of  the  thickened  blood,  the  teinpcmture  may 
even  reach  as  high  as  1(18°  F,  Not  infrccpiently  rigor  mortis  mX^  in 
wliile  the  patient's  facial  muscles  and  those  of  tlie  extremities  are  so 
c(Mitraeted  as  to  produce  tixe«l  grinuiees  and  contortions,  wliieh  add  much 
to  the  horrin'  of  the  <lisease* 

IV.  Stac^e  ejF  K FACTION, — This  stage  follows  gradually  upon  that 
of  colla]>se.  The  diarrhoea  and  vomiting,  which  have  ceased  towanl  the 
end  of  the  previous  stage^  either  from  exhaustion  or  from  lack  of  fluid 
to  be  voided,  do  not  return.  By  slow  degrees  the  pulse  becomes  again 
perceptible,  and  the  iuternid  tenipemture  begins  to  rist*^  in  the  majority 
of  eases  for  twi>  or  tlircc  or  mt*re  degrees.  Thi^  patient's  expression 
becomes  more  intt*lligt*nt,  and  musrular  eontmrtures  cca.sc.  The  res- 
piration bfcomes  decprr  and  m*tre  reguhir,  anil  slowlv  the  external 
warmth  of  tlie  Ijody  is  restored.  The  patient  ceases  to  experience  thii*st, 
aial  there  i^  gradual  evidence  of  tlie  recovery  of  the  ditfcrent  secretory 
funetions  whit^h  have  been  suppressed.  The  urine  inerea^ses  in  volume 
and  iuipr(*ves  in  cluiracter,  and  the  st^Hils,  which  are  now  infrerpient, 
by  slow  degrees  take  on  a  solid  character  (after  uourishment  has  \w^yn 
givt^n),  and  shmv  s<ime  evident^c  of  bile  pigmentatiou,  although  if  there 
has  Ijcen  excessive  denuding  of  the  epithelial  surface  of  llie  intestine 
they  may  e«»ntinue  to  have  a  hemorrhagic  character. 

Recovery  is  sometimes  prompt,  but,  as  might  be  expected  from  such 
a  severe  disease,  it  is  often  protracted  by  continued  anaemia  and  pro- 
nounced irritability  and  Ieel>h4iess  of  the  stomach,  I  vowels,  and  nervous 
systrni  in  general.  Sueli  symptcans  a.s  severe  frontal  hca<lachi%  dizzi- 
ness, and  fainting  may  recur  from  tinn^  to  time*  In  other  causes  septic 
mat-erial  is  apparently  absorbcHl  fn>m  the  denuded  intestinal  surfaces, 
and  the  patient  passes  into  a  eontUtion  of  septicaemia  or  a  typhoid  state. 
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in  which  he  may  linger  for  a  week  or  two  before  death.  This  eoiidition 
is  charaeteriised  hy  eontiniied  hijili  fever  (104*^  to  105°  F.)»  a  dry  fissiired 
tongue,  contHined  diiirrhn'a,  deliriiun,  and  eonia.  Soruetiniivs  tht-re  are 
cutaneoiLs  enlpti^ln^^  of  lUlfrreiit  kiiuls,  having  no  enjistant  t\\H\  liow- 
ever.  Other  wuses,  again »  oAving  to  the  eontinued  rsypprc^^ion  of  nrine, 
\m^  into  a  nrsemie  eondirion,  with  a  prepMndenmef  itf  nervous  fsymp- 
tomiij  sueh  as  delirium  and  t'nuvulsiuijs.  In  still  other  eases  the  intes- 
rinrs  liave  heen  so  tnurh  weukt'iu-d  tluit  ihev  are  hmg  in  rt»gaining  their 
niitnnil  tone,  and  ])rotr:irted  diarrho'a  uiJiintaius  the  exhaustion  of  the 
[latieut.  llelapses  ^ouietinie?i  ri^ult  from  overexertion,  Uto  ha^tj^ 
resumption  of  normal  diet,  or  iDceasionally  without  any  assignable 
eaui^e. 

In  the  dii^a^e  called  **  cholerine/^  which  hasl>een  mentioned  as  often 
jiret-eding  or  aeeonipauying  widespread  e|>idemit*s  of  diolera,  and  wliich 
jk>nie  writers  regaru  as  a  mild  form  of  the  httter  ilisf^ase,  the  symptoms 
are  much  less  severe,  and,  althougli  the  diarrh<ea  is  exhaustive,  asphyxia, 
tnuscndar  enimii^»  and  total  suppression  ftf  the  urine  are  not  eommon. 
Thi^  diH?ase»  however,  is  often  (ntn\. 

DrnATIfiX, — The  nLst*s  which  are  fatal  eonmiivnly  terminate  in  two 
or  thn.*r  days.  Death  has  been  ko*iwn  tc»  tak*'  place  within  twc»  litmrs 
after  tlie  passage  of  the  first  tyjiiea!  stocils,  the  |>atient  going  into  the 
algid  ?^tate  at  once.  Ordinary  eases,  tvnding  in  reefn'i'ry,  may  hist  ftNjm 
a  weok  to  several  weeks  according  to  the  severity  of  the  diseas*^  and  the 
^supervention  of  (»ompli(iitiuns.  Epidemics  do  not  long  [ire vail  in  any 
one  liM^ility.  They  do  not  uften  remain  hunger  than  diree  or  four  wei^ks 
in  one  phice,  l>ut,  Ix-ing  nn'gratory,  jiass  on  t<*  new  l(M*alities,  and  are 
thus  sometimes  pmlonge^l  througliout  an  entire  season.  They  may  be 
temuf»rarily  cheeked  by  er>ld  weather  and  be  resumed  in  the   sjiring, 

Complications  aki»  Seqi'i:i./E.^ — ^Owing  to  the  ennditions  nuder 
which  cholera  develops,  especially  those  of  tlie  presence  of  a  damp  soil» 
put n* tying  organir  matertiib  nnd  1km  1  water,  r»ther  diseases  ar*'  apt  to 
prevail  in  the  siune  Im/ality  and  at  the  same  time  in  which  eholeni  ia 
active.  Such  diseas«*s  are  siniplr  diarrlaea,  ga^tro-enteriti.s,  dyst^ntery, 
and  the  mure  s<*vere  forms  of  malarial  fevers. 

A  variety  of  symptoms  have  been  reconled  in  different  epidemics  as 
w>mplic!ating  or  folluwitig  t^hidem,  but  none  (»!'  them  are  di-itinctive  or 
c«mHtaat.  Such  are  the  ditfrrent  exanthemata*  as  roseola,  urticaria,  etc. 
The  emaciati<m  prcdis|)oses  to  be<ls(>res,  nlcenition,  and  turunrulosis. 
Perspiration  may  continue  and  berime  excessive,  tlie  sweat  *'nntainiiig 
an-a.  Painful  swclliug  nl' the  pamtid  glands  has  Ijccn  recorded.  Ocea- 
wonally  a  condition  resembling  tetanus  olvtains,  and  the  muscles  i-emain 
riffid  and  eontniete<l  for  several  days*  Still  rarer  sequehe  are  gangrene, 
p**ritimitis,  and  ulcer  of  the  corn<'a.  Very  lummionly  considerable  irri* 
tatirui  ^i{  {Ur  ga.sln>-intcstinal  tnict  persists  after  many  days  or  weeks, 
which  natuindly  post | Mines  convalcH'cnee.  Tlie  cireulati<m  may  remain 
&eh)e  for  a  h»ng  time,  sn  that  the  jKitient  sutlei^s  ih>m  coldness  of  the 
txtremities,  wakefulness,  dizziness,  and  other  symptoins.  Persistent 
albuminuria  may  remain,  and  there  is  sometimes  evrebra!  congestion. 
Ill  many  ea^es,  and  in  children  esjH'cially,  bronclio-pneumonia  is  a 
minicwhat  cnmimon  complication, 

DiAGNtiHiH.^ — The  immense  iniportaJice  uf  uu  early  diagnoaia  of  Asi- 
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atic  cholera  is  seH'H?vident,  fijr  not  only  it*  the  clinician  materially  aiih' 
by  being  thus  eoiiblcd  t<j  apply  the  proper  treatment  at  the  unset, 
the  sanitarian  ean  niore  easily  euiitrol  an  ini|H'ndin^  epidernie  by  prompt 
rtH'tignitiun  of  tfie  iirst  eases.     The  iliagnosis  is,   lunvever,   be^ct  with 
difficalties  even  during  t!ie  ]>revah'ne4'  iti"  an  epidemic,  for,  on  the  one      i 
liand,  a   number  of  very   mild  cases  escape  detect itm — which  fi»r  this 
reasoti  arc  apt  to  spread  the  scourge  in  its  woi'st  form — and,  on  the  other,  ,  , 
there  are  nnthmhtcdly  nniiiy  cases  of  seven*  acute  gjistro-intcstinal  disHfll 
ease  which  s<*  clusely  sinmhite  Asiatic  i^iohTa  as  U*  hv  neither  clinically 
nor  auati unitedly  distinguisliidile   from  it     Tliese  eases  arc  due  to  other 
baeti-ria  than  the  eonnn^i   liaciUns,  whieli  are  endowed   with  either  per- 
manent (*r  temporary  s|>eciiie  viridence.    Fortunately,  in  tlie  recogiiitiun 
of  the  spirillum  of  Asiatic  chr»leni  disc<jvered  by  K(x*h  we  have  a  meaut^ 
of  diagnosis  wldclt  is  tixlay  admitted  by  the  grciit  miijority  of  anthi>r- j 
ities  to  be  aljsolutc.     Ilcnee  in  all  sns|>ect^Hl  crises  early  bacteriohigicall 
cxamiuation  is  imi*erative,  iind  whenever  the  spirilhnn  is  fnund  the  i^a 
is  at   once   to  be  regj^rdtnl  as  r>nc  of  true   Asiafi**  cholera.     F[kui  th€ 
negative  side  it  must  l)e  admitted  that  tliere  are  cases  of  true  choleni  in 
which  the  spirillum  cauiuit  be   fiuuid,  but  ttiese  are  tar  fewer  of  late^ 
years  since  the  bactcriohigieal  tccliniqnc  has  made  such  rapid  advaneeiH 
and  the  examinations  arc  uiade  umre  ]u-<imptty.     Tlic  eanses  of  failure 
to  find  the  bacillus  in  sueb  eases  an'  rhietly  the  fi»llnwing:   1,    linp*T- 
fect  technicpu\     2,   Examination  eouibu'ted  after  the  lutesiines  have  been 
already  irrigated  with  acid    injections.       -i.   Examination  made  at  the 
wrong  stiige  of  the  di,seasc,  when  the  bacilli  are  absent  or  greatly  reduetn! 
in  mmiber.     4.  Some  few  extremely  virulent  cases,  ^xcnrring  csp(*ciaHy 
in  young  childreu,  in  wlii<"li  death  results  Ixlbre  there  has  been  time  fiir 
the  develo[uuent  of  numy  germs. 

The  [»ani<;  eansed  by  Asiatic  eholcra,  no  matter  in  what  commutnty 
or  idass  of  peoph'  it  may  a]>pear,  is  only  to  be  judged  by  tlios**  wlio  have 
an  (opportunity  oi'  being  witness  to  sueh  stx'ucs.  The  most  fornddaldc 
liarricr  the  sanitari:ni  uieet^  with  in  his  endeavors  to  ehet^k  an  epidcnde 
is  the  tear  possessed  by  the  masses.  IVoplc  imagine  that  the  authorities 
are  hunting  for  t!ie  sick,  not  fo  liclp  them  in  tlieir  distress^  but  to  exter- 
minate them  by  any  nunins.  W  hen  a  patient  i>  takt  ii  to  a  hi/^iretto  his 
relatives  ami  friends  arc  ot\cn  convinced  that  he  will  be  |>oisonc4l  at 
i*nce  and  hurried  into  an  unkm)wn  gmvc.  CVuisequently  in  hospitals 
mie  wry  seldom  sees  cases  of  cliolcra  in  the  first  stages  of  the  tliseas<*. 
This  experience  was  rcjM^atcd  during  inv  stijv  in  the  New  York  Qnanin- 
tine  in  lS*i2aud  imi. 

Tht^rc  are  three  symptoms  which  are  present  at  the  outset  of  the 
disease,  the  oliservatiou  of  which  has  aided  me  and  others  conneelod 
with  the  qusmintiue  in  diagnosing  snspeetcil  cases  at  a  verj'  early  stage, 
Thi'se  symptoms  are  as  ibllo ws  : 

1.  KrpreHston  offhcfaer.  The  face  appcai*s  pale,  with  slightly  flushed 
cheeks,  a  Iduish  hut^  of  the  li]>s,  sliglit  eiuigcstion  id'  the  (*onjnnctivie, 
and  a  pec n liar,  ratlu^r  stupid  look  m  the  eyes. 

2.  Motlvnth'  ntpiiliftf  of  tlw  puhr.  This  symptom  is  most  important, 
and  is  one  of  the  eiirliest  to  appear.  Tlie  pulse  is  eom|)ressible,  and 
beats  about  108  to  120  a  minute  with*mt  aeeomjKinying  elevatitu 
temperature. 
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3.  Appearance  of  the  tongue.  This  is  thickly  coated  in  the  centre 
and  red  at  the  edges,  sometimes  moist,  in  other  cases  dry. 

The  subjective  symptoms  cannot  be  depended  upon  at  all  in  the  pro- 
dromal stage. 

It  is  only  in  the  premonitory  stage  or  before  the  recognition  of  an 
epidemic  of  cholera  that  the  disease  is  apt  to  be  mistaken  for  any  other. 
Typical  cases  are  absolutely  unique,  and  the  diagnosis  is  easily  estab- 
lished by  the  rice-water  stools,  the  rapid  emaciation,  suppression  of 
secretions,  prostration,  and  algid  condition.  Nevertheless,  errors  have 
been  made,  and  those  diseases  and  conditions  which  have  from  time  to 
time  been  mistaken  for  cholera,  or  for  which  cholera  has  been  mistaken, 
are  septicsemia,  cholera  morbus  or  cholera  nostras,  severe  gastro-enteric 
fever,  typhoid  fever,  pernicious  malarial  fever  M'ith  gastro-intestinal 
symptoms,  and  ptomaine  or  other  forms  of  poisoning.  Asphyxia  from 
ooal-gas  (CO)  poisoning  may  resemble  the  stage  of  choleraic  asphyxia, 
but  the  aosence  of  the  rice-water  stools  M'ill  not  long  leave  the  diagnosis 
in  doubt. 

In  the  typhoid  or  septic  condition  into  which  cholera  patients  some- 
times pass  during  the  reaction  stage  the  disease  sometimes  resembles 
typhoia  fever,  but  the  latter  can  be  differentiated  by  the  type  of  the 
fever,  the  abdominal  eruption,  the  lc»ss  rapid  emaciation,  and  the  fact 
that  the  stools,  if  diarrhoeal,  are  much  less  watery  than  in  cholera.  In 
cases  of  severe  septicaemia  the  invasion  is  less  acute,  the  temperature  is 
higher,  there  may  be  chills  and  sweating,  and  the  historj'  of  the  ease  is 
wholly  different.  Exceptionally,  intensely  acute  eases  of  cholera  mor- 
bus prove  fatal  in  a  day  or  two,  and  verj'  closely  resemble  Asiatic 
cholera,  although  usually  complete  suppression  of  urine,  cyanosis,  and 
prolonged  muscular  cramps  are  wanting  in  the  former  disease.  The 
bacterial  diagnosis  can  be  made  within  a  few  hours.  The  stools,  while 
loose  and  watery,  are  not  so  clear  as  the  typical  rice-water  evacuations 
of  Asiatic  cholera.  The  cases  are  almost  always  isolated,  non-epidemic, 
and  recover}'  is  more  frequent.  In  jwrnieious  malarial  fever  of  the 
gastro-enteric  type  the  onset  of  the  disease  is  often  acute,  and  for  a  few 
nours  it  may  resemble  (»holera,  but  the  temperature  is  much  higher, 
reaching  106®  or  107° ;  free  pigment  is  founcl  in  the  blood,  with  some- 
times malarial  organisms. 

Ptomaine  i>oisoning  pnKluces  great  prostration,  violent  watery  diar- 
rhrea,  cramps,  thirst,  etc.,  but  the  history  of  the  ease  and  the  non- 
appearance of  typical  rice-water  stools  will  enable  the  diagnosis  to  Ik? 
made.  There  are  some  cases  of  acute  arsenical  iH>isoning  which  may 
resemble  the  first  stage  of  cholera  from  the  collapse,  cnunps,  suppression 
of  urine,  and  thirst  which  may  occur  ;  but  in  these  cases  tlicTe  is  decidiKl 
epigastric  pain  and  burning,  with  constriction  in  the  throat  and  (esoph- 
agus. In  all  doubtful  cases  thorough  l)a(»teriological  examination  should 
be  at  once  made. 

Prognosis. — The  prognosis  of  cholera  depends  mainly  ujx>n  the 
severity  of  a  given  epidemic  and  the*  promptness  with  which  individual 
patients  are  treated.  Other  conditions  which  affcH*t  it  are  the  general 
sanitar}'  condition  of  environment  and  the  patient's  pn»vious  state  of 
health.  The  prognosis  Is  worse  along  the  sea-<»oast  than  inland,  and 
ifl  always  bad  m  overcrowded  camps  and  tenements.  In  Asia,  such  are 
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the  Imbjts  of  thf  pccjple,  so  largely  infliieticcd  by  ignorance,  guper^tU 
tiun,  anil  ft^rtaiii  rt'ligitnis  customs,  that  no  progress  has  of  late  yeai^ 
been  niatle  in  rcHbR-ing  tlu'  mortality  from  rholem^  exeepting  where  tht* 
British  govcM-nnu^nt  has  bvon  al>k*  to  improve  the  water  supply  and 
dmiiiagt*  in  some  localities,  notably  J n  Caleutta.  By  these  means  the 
mortality  of  iWrcion  sohliers  serving  in  India  has  l>een  redtieed  to  out' 
six  til  of  the  nite  of  thirty  years  ago,  when  it  varied  between  18  and  20 
per  KKMK  In  various  epidemics  the  nnjrttdity  has  varied  chiefly  l>et%^^<M*n 
20  and  HO  ]>er  cent,,  and  it  has  stmietimes  been  as  high  as  9(>  per  eenL 
Tiie  mortality  is  greatest  at  the  extremes  of  age  when  individuals  an? 
regarded,  but  in  gmeral  the  total  mortality  is  greater  in  early  adult  or 
middle  lile,  befatise  more  vietims  are  taken  dnring  this  period.  Some 
extensive  epidemics  hiive  had  companitively  slight  mortality,  while 
others,  less  widespread,  have  beon  exceedingly  fatal. 

From  21  eases  of  cholera  diagn«>sed  by  myself  Ijacteriologically,  and 
1  clinical ly,  imly  4  deaths  resulted  :  :i  died  directly  fnaii  the  efl[V*et^  of 
the  disease  ;  the  tourth,  after  l>ccoming  convaleset^nt,  entitracted  lobar 
jjnenmoniii,  to  which  he  siiecnmbL'fL  Judging  from  these  results,  in 
which  there  is  a  mortality  of  less  than  l4  per  cent.,  Asiatic  eholem 
should  not  be  considered  such  an  ejEcessively  dungerous  di^i^ase  ;  in 
fact,  it  is  an  tnisy  enemy  to  vaiiqnish  if  one  is  well  prcjiarcd  for  it  and 
is  forewarned  id*  its  ]>resence» 

i*H(>PHVLAXls.^XTn<jucstionably,  the  greatest  drawback  to  the 
total  extirpation  of  cholera,  whit^h  is  tla-oretically  ijuitc  possible  if  a 
sanitary  millenninni  ctadd  l»e  attaincil,  is  the  ignonmcc,  superstition, 
and  ianati(*isni  prevailijig  among  different  races  and  tribes  of  sc*mi- 
civilizcd  Eastern  people.  In  tlic  past  few  years  many  lives  have  l:K*en 
lost  tbrongh  riots  uriginsiting  in  ettiirts  on  behalf  of  the  pcc>ple  to  pre- 
vent the  enibreement  ol'  ordinary  enmnamsense  hygienic  rules.  Officers 
ill  imthority  in  their  attempits  U*  u>e  disinftH'tants,  and  even  pbysiciaos 
making  luimaae  etibrts  to  treat  the  disea.st!,  have  Imti  brutally  mobbed. 
It  will  be  limg  bel'ore  this  condition  can  \k'  overcome,  and  such  h  the 
religious  snjMTstition  prevailing  in  India  in  reg;\rd  to  bathing  in  the 
sacred  p(M>ls  and  other  religitais  rites,  that  it  is  doubtful  whether  the 
disease  (^an  ever  he  whc»lly  controlled  as  it  sbonld  be.  It  is  j>i>ssible, 
however,  tl»r  civilized  eiiuntries  ti*  (U-ott^ct  them,sidves  against  invasic»n 
by  tlie  aduption  and  entbrecment  cif  simple  sanitary  regulations  which 
liavu  been  tlioriiugldy  proven  alumdantly  adeijuate  to  check  absedutely 
the  further  spread  «jf  the  disease. 

( 'fi'anflfU'H.^. — In  all  epidemics  of  cholera  a  careful  study  of  the 
mrKles  of  transmission  id'  the  disease  emphasiz<'s  the  fact  that  [Kn'sonal 
eleanlincss  and  absolnte  i'k*anliness  of  all  ckrthing  are  distira'tly  pro 
phylactie,  V\Hm  gnardeil  steamships,  unless  they  ha%^e  contracted  the 
disease  from  fiml  water  on  shore,  it  never  spreads  among  the*  well  carwi- 
for  cabin  passengers,  hut  affects  partienlarly  emigrants  of  the  low  ela^^jaeii, 
whose  filtliy  hnbits,  combined  with  overcrowding,  make  them  ready  ^*^ub- 
jeets  to  the  ini^H*tion. 

Among  <»tlicr  projihylaetic  agencies  are  the  examination  and  disin- 
fection of  all  eniignints  t*oming  from  a  region  infeetcd  with  cholera, 
their  detention,  by  suitable  qnarantine  regulations,  on  their  arrival  at  a 
new  |K}rt,  their  prompt  treatment^  isolation^  and  disinfection  when  sus- 
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J  picnuUH  mtses  occur,  and  finally  the  L*nli^hteunieiit  of  the  genomi  public 
lj.^tit  iLe  real  nature  of  the  disease  ami  the  inHRissibility  of  iiifeetiun  by 
[mtiy  iithcr  meiins  than  through  the  ageury  of  tlie  mouth,  beeaui^e  eitlier 
[nttttaoiiiiated  food  or  drink  is  the  agent  neeensaiy  to  originate  an  epi- 
lit'. 

Wliett  an  invasion  of  eholera   is  threatened,  all  eities  liable  to  be 

nvaded,  especially  seal>oard  towns,  sliotrld  be   )iut   in   the  best  passible 

iiiitiir%'  eondition.     The  streets  should  lie  tlion>ii^hly  eleaned  ;  all  sew- 

ltr^9  ce^-^I^MHils*  or  reeeptaeles  for  exereta   nr  nuiinire  should   undergo  a 

must  thorough  eleaasing  aud  disinfecting.     The  water  supjjly  shonhl  lie 

imeiliutely  investigated,  and  every  s<»un*c  of  eontami nation  with  it 

IhiuUI   iw  guarded,  if  neeessary,  by  siuiitarv  poliee.     Through  printed 

tirmihin*  aud  the   public  pn^'ss  the  public  should  be  warned  to  use  no 

inter  fur  either  c<K>king,  drinking,  or  w^asliing  purj>*jses  (or  bnisliiiig 

}h*  teeth)  which  ha.H  not  been  first  suhjfH^ted  ti^  thtmaigh  and  prolonged 

tMiiling^  which  will  render  it  ahsolut(*ly  innocuous. 

The   local  g<3veruiueut   should    appoint    spci-ial    nxedical    inspe<-tors 
tho^ie  duty  i^hall  be  to  allay  the  fears  of  the  people  aud  disseminate 
in  regard  to  the  iniportane*^  of  obeying  sanitary  rules  aud 
_    i>r  personal  hygiene.     They  should  }m\Ui'  house-tn-horise  visits 
see  that  all    nises  of  diarrhoea   or  dyspepsia   fniui  any  cause  arc 
promptly   tn^atcfl,      Ijiirge  assemldies    of   people    should   be  forhirlden, 
i*pef*iaUy  at  public  funerals  of  those  who  have  died  from  the  disease. 
Jiatr  Ff>fKL—Thv  eating  of  all  forms  of  mw  food  should  he  disetair- 
*  K  fi>r  undoulitetl  eiises  of  infeetiou   from  this  source  are  numerous, 
f"  V.  the  crvie  authorities  of  the  town  should  lake  measures  t<i 

ipt»nirily  tlie  sile  of  all  fruits  aud  such  vegetables  as  are  apt 
li»  be  esten  raw.     This  was  ihme  in   IIanil>urg  during  the  last  epidemic 
pn?*     The  reason  for  such  action  is  c»bvious.     The  fruits  and  vegeta- 
bles are  often  eleanseil  by  wa.shing  them  in  foul  w^ater,  and  undoubtedly 
'not  only  cholera,  but  typhoid   lever  germs,  may  be  conveyed   into  the 
human   b<Kly  by  eating   mw  fiMn|  whieh    has   Iwen  thus   eontauiinated, 
Moitxjver,  it  has  been   clearly   proved    that  flies  are  active  agents  in 
jireauling  eholeni  bacilli   ahroad.     Their  iilthy  habits,  in  the  exercise 
^f  whif*h  they  alight  on  tleec*mp(»sing  oHal  and  excreta,  cause  the  cou- 
lirtnfion  <d'  Uu'ir  feet  and  hinJie's  w^ith  the  germs  of  disease*,  which  are 
hiiM  lastly  conveyed  by  them  t**  any  articles  of  raw  food,  such  an  sweet, 
^verrijM'  fruits,  et<\,  whicli  are  exjMistHl  on  public  sale.    This  is  utjt  mere 
Iwijry,  Imt  the  observation  of  scit^ntilii'  baett  riologieal  research. 

Mucli  diftcussii^u  has  been  oc(*asione<l  in  regsird  to  the  pc^ssibiiity  of 
^iufeinion  from  beet  sugsir  prc^pared  in  an  atlec-t<'il  locality,  the  idea  being 
^■bai  the  coarse  Hacks  in  which  the  sugar  is  shi[>]>cd  for  commerce 
^HflpMne  saturated  with  sac<"hariue  material,  atfbniing  a  good  culture 
^HBGBum  for  cholera  germs  ;  Imt  Sternberg  has  proved  that  cholera  Imcilli 
||0  not  grow  in  a  moist  l>eet  sugar  niedium  in  the  absence  of  nitrogenous 
prial,  and  beet  sugar  alone  does  not  nourish  tlie  spirilluni. 
IMmnJ'ff^ioH  of  .SYoo/^,  ("'fothltif/^  *'^c,— Physicians,  nurses,  and  attend- 
Wtf^  are  no  mon/  liable  to  contract  cholera  than  they  are  in  attend- 
g  <^is?e»  of  typhoid  fever  to  acquire  that  disease,  and  ideniieal 
^precautions  must  be  oliservetl.  In  butli  eases  infection  is  enu- 
red   through    the  stot>ls,    and    absolute   jx^rsonal    cleauliness    after 
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luiTKllinij  the  jwtit^iits  or  their  evarnation.s  mnnot  be  too  .Htrictly 
ioststoil  ujiiiii.  Ill  rholeni  the  .stoulH  are  so  oopious,  and  *K*eur 
witli  8U('h  fiXM|iieiiey  aiitl  violciiee,  that  it  18  often  *littirult  to  kti'p 
tlie  }>atirut?^  aint  tlieir  hetldinp:  eleaii,  aa<l  the  handy  of  the  attend- 
ants nuLst  nei*essiirily  eonie  mure  or  le?^8  in  eontaet  with  the  evae- 
nations.  l^nle.ss  ttiey  thorou^lily  disintiM't  tlierns*dves  In'  washintr  the 
Iuuid8  in  8oa|>  und  water,  aleoliol,  and  finally  eorntsive  .snhhniate,  a 
1  :  50U  sohition,  or  1  :  20  earhoHe  acid  hujlution^  they  may  ecmvey  the 
germs  to  their  own  food  at  their  next  meal,  and  thus  ljec*ome  irHeeteiL 
Great  eare  shonld  he  exercist-d  Ijy  i^ueli  attendants  not  to  sjmHer  any 
fluid  into  iheir  own  inontlis  wliile  hathin^  eholent  patii*nf>i  t>r  washini^ 
utensils,  !iL'd-j>:uis,  i^'te.  Al!  elutlnug  and  Ijeil-clothiui^  *if  jjatients,  if  they 
cannot  Ik-  iairneil,  sliouhl  he  plaeeil  iii  d  i  sin  feet  in);^  solutions  before  they 
are  washed  ;  iptherwise  there  is  the  sanu^  dauj^er  of  infeetion  trir  those  who 
liandle  them  hy  spattering  the  eontaniinate<l  water  alMHit  or  immersinij 
their  Iiands  in  it.  It  is  eljiinied  that  greatly  deliilitated  patients  whf> 
have  been  eni\vde<l  in  rixinis  tw  hospital  wards  with  eholera  i>atients,  and 
wlio  have  heen  olvlitrtMl  to  inhale  efflnvia  from  their  eva4'nations,  have 
eontraete<l  the  disease,  hut  under  these  eonditinns  it  is  diflieult  to  dis- 
prove tJu«  possibility  of  other  sourees  of  infeetion^  sneh  as  th(>se  before 
deserihed,  tmd  the  potsfni  must  eertairdy  be  very  eoiieent rated  to  enter 
the  system  in  any  sueh  marnier 

All  dejeetions  must  be  rrt'eivetj  in  elnna  l>ed-|Kins  et)ntainin)>:  either 
a  1  : 'lOO  eorrosivi*  suldimate  sfdntion  or  a  h  i  KH>  rarholie  aeit!  solutitrn. 
Tlie  vohnne  of  sohitimi  slionid  be  at  li^iist  h:df  nf  tliat  of  tlie  stoid  to 
seeure  tliorough  disin feet  ion,  and  it  shonld  i*euiain  in  eontaet  with  it  f*»r 
an  hoar  or  twij  hefi>re  hein^  thrown  away,  St^ianz  anil  others  advis*/ 
the  athlition  to  the  disinfeetant  of  a  solution  ]>repared  by  jiddinir  !*>(► 
I^ranimes  of  ernde  snlpharie  acid  to  a  litre  of  wafer.  This  is  to  In* 
added  to  the  stool  in  tfie  pn>pnrtioii  of  one  sixth  of  its  v<4uine,  <  Hlier 
disiut*rc*taiits  aie  made  nnjre  eiiieacious  hy  the  atlditiiJU  of  tins  ai^id. 
The  nraetieal  objection  to  this  methml  is  that  tin-  aetd  is  ruinons  fo 
metallie  drain-pipes,  and  to  overetmie  this  diffieulty  Stills  su^ests  that 
the  <lejeeta  after  tlisinfeetion  be  either  mixed  with  t^awdnst  and  Inirne*! 
or  huried  in  a  treia^lu 

(^Hnrafiiint\ — \\  hen  a  vessel  8ail8  from  a  p«^rt  in  whieh  eholem  pre- 
vails or  in  whieh,  during  an  epidemic  t^lsewher*',  suspieinas  eases  of 
gastro-intestinal  di-^orders  have  he<'n  reported,  she  shiadfl,  ^'n  arrival. 
Be  hehl  at  quanmtine  until  thorou|;li  l»aeteriohtjrif*al  examinatiijn  can  Ih» 
made,  which  is  pijssihle  within  twenty-four  Iionrs,  If  the  resolt  of  the 
exanjinatit»n  4'stabli>hes  the  presence  iif  choh'ra  infection  <m  hoard,  all 
the  passengers  should  he  removed  at  laicc,  and  carefally  scpanit(Ml  into 
gro!ips  of  the  sick,  the  well,  an<l  susptH^tcd  easels.  Authorities  differ  as 
to  the  length  of  time  which  they  should  he  detained,  and  many  eminent 
sanitarians  (es|>ecially  in  England)  an*  dis|>osed  to  ignore  the  neceiisity 
of  quarantine  for  the  welh  believiu*:  tliat  the  disease  can  be  nmdily 
stanijM^d  out  in  any  situation  in  wln(*h  it  may  oe*'nr.  Others  claim 
that  all  persons  fnan  the  infected  vessel  sluadd  he  held  for  frinn  seven 
to  ten  days.  In  any  event,  their  l>aggag(*  shoidd  he  disinfecteil  by 
steam,  and  the  veSxSel  must  undergo  thorough  disinfection  hy  lx*ing 
flooded  with  steam  and  washed  down  w*ith  a  1  ;  500  solutioQ  of  bi- 
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chloride  of  mercury.  Emigrants  who  are  suspected  should  be  given 
an  antiseptic  bath,  and  their  personal  clothing  and  baggage  should  be 
disinfected  in  steam  sterilizers  under  pressure.  Since  the  disease  is 
often  spread  by  foul  clothing,  the  importation  of  rags  from  infected 
ports  should  be  absolutely  prohibited  during  the  prevalence  of  the 
disease. 

The  International  Sanitary  Conference,  which  met  at  Rome  in  1885, 
adopted  the  view  that  a  disinfection  of  the  mails  and  of  clean  dry  mer- 
chandi.se  was  wholly  unnecessarj'. 

During  the  prevalence  of  cholera  epidemics  on  board  ship  it  is 
impossible  for  the  ship's  surgeon  to  take  the  time  or  supply  the  facil- 
ities for  bacteriological  research,  even  were  he  competent  to  do  the  work 
of  an  expert.  There  is  a  strong  tendency  on  the  part  of  shipowners  to 
conceal,  for  obvious  reasons,  the  possibility  of  deaths  from  cholera  occur- 
ring ujx)n  their  vessels ;  hence  it  is  that  the  doubtful  cases  are  usually 
recorded  as  "  gastro-enteritis."  The  fatal  ciises  are  promptly  buried  at 
sea,  and  all  their  efFect^^  are  thrown  overbroad.  This  greatly  embar- 
rasses the  health  officers  in  their  work  at  quarantine,  for  it  is  often 
impossible  upon  the  ship's  entrj'  into  port  to  obtain  a  single  article  of 
personal  clothing  or  of  bedding  which  belonged  to  a  fatal  case,  much 
less  to  obtain  any  of  the  excreta,  for  examination.  It  should  be  the 
duty  of  the  ship's  surgeon  to  preserve  specimens  of  the  dej(K?tii  in  sealed 
receptaicles  for  bacteriological  examination,  for  it  would  thus  be  possible 
for  the  health  officers  to  determine  with  greater  certainty  whether  or  not 
the  ship  has  been  infected  with  cholera.  During  the  last  epidemic  of 
cholera  in  this  country  much  time  and  anxiety  might  have  been  saved 
upon  the  ship's  entering  New  York  harbor  had  this  precaution  been 
taken. 

Treatment. — There  is  as  yet  no  specific  treatment  for  cholera, 
although  it  is  not  impossible  that  an  antitoxin  or  an  immunizing  serum 
may  bo  before  long  discovered  which  will  afford  a  means  of  checking 
this  much<<lreaded  plague.* 

The  rational  treatment  of  the  disease  is  based  upon  the  principles 
now  established  which  govern  the  treatment  of  similar  infectious 
diseases  having   a  definite  focus  of  operation  for  the  activity  of  the 

*  The  prophecy  here  made  by  Dr.  Byron  is  pofwibly  approaching  yerification  Hince 
hw  antimetpr  deatti.  Dr.  HaflTkine,  a  former  pupil  of  PaBteur,  has  for  seyeral  years 
been  expenraenting  with  preyentiye  inoculations  against  cholera.  The  inoculations 
are  first  made  with  a  mild  culture  of  cholera  germs,  and  live  days  later  with  a  stronger 
«jne.  Fiye  dtLyf^  later,  still,  immunity  is  reported  to  follow.  Dr.  Simpson,  health  officer 
of  (^mlcntta,  was  authorized  in  the  spring  of  1894  to  expend  20,000  ruj)eeH  (approximately 
$5000)  in  research  with  the  inoculations.  His  report  to  the  Municipal  Commimioners 
«if  that  city,  lately  issued,  coyers  a  neries  of  7690  |)erson«,  chiefly  Hindoos,  who  receiyed 
the  treatment  Of  this  number  many  were  exposed  to  the  disease  before  the  lapse  of 
five  days  afler  the  second  inoculation,  but  some  of  these  esca|)ed  infection,  or,  being 
infected,  escaped  death.  Of  a  smaller  series  of  209  persons  inoculated  fiye  days  or  more 
before  exposure,  a  few — Dr.  Simpson  does  not  giye  the  exact  number— became  infected, 
bat  only  1  died.  He  claims  that  the  chances  of  death  among  inoculated  subjects  are 
"22.62  times  smaller''  than  they  otherwiHO  would  be.  Dr.  Haffkine  himnelf,  experi- 
menting in  India,  daims  similarly  favorable  results.  Judgment  of  the  value  of  this 
treatment  must  be  suspended  until  more  extensive  reports  are  received.  As  in  the  early 
days  of  the  diphtheria  antitoxine  inoculations,  much  opposition  is  being  made  by  some 
of  the  British  physicians  in  India  to  the  treatment,  but  it  is  to  be  honed,  as  Dr.  Byron 
has  said,  that  succcn  in  this  or  a  similar  methcxl  may  be  attained  wnen  the  technique 
of  its  a{>plicatioQ  is  fully  understood.— Editor. 
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Sathogeiiic  germs,  from  w!iii'^h  pinsonoiis  material  or  toxalbiiniins  are 
eveloped  to  be  absorbed  by  the  ageiiey  of  tbe  lynipbatie  or  bbK)d- 
ves.sels,  and  tbu,s  oaiise  lict'n^-nil  syBteiiiie  intoxieaticHK  In  the  em^  i>f 
ehfilera  the  Iwus  of  the  disease  is  a  single  one,  very  detinilely  l*w^att:*d  in 
the  intestines.  Th**  apjmaranee  and  nature  of  the  germ  is  detinitely 
known,  as  are  also  tluise  remedies  whieh  are  eapalde  of  destroying  it. 
The  problem  td' treatment  is,  then,  a  twofold  one  :  first,  to  either  destroy 
or  limit  the  development  ami  aetivity  of  the  gtTms  in  loco^  and,  second, 
to  eoml>at  the  etfeet-^  on  the  system  of  the  biglily  poisonous  substances 
wliieh  may  have  been  already  sibsorl>t*d,  and  aitl  tin*  pnH^ess  of  elimina- 
tion and  rej>anition.  Sii(*h  is  tlie  extraordinary  viruleuee  i>f  this  disejise 
that  tlie  fiKrmer  method  otleiN  more  ho(>e  of  suceessful  aet^onipiishmerit 
than  the  latter,  although  b«ith  methods  are  to  be  siinnltaneously  em- 
ployed. The  treatment  above  outlined  will  be  conveniently  descril>ed 
under  the  headings  of 

L  Intei'ual  autiseptie  treatment; 
2.  Systematic  treatment. 
1*  Ififtntaf  Antm^jftir  IW/ihufitf. — Many  remedies  have,  in  times  past, 
been  strongly  advocated  for  the  purpose  of  limit iug  the  local  action  of 
the  cholera  bacilli,  and  such  remedies  were,  in  fact,  employed  before  the 
germ  theory  was  established,  but  modern  rcs-^areh  and  experience  have 
reduced  tliis  uuml*er  to  a  very   restricted   Imsis. 

(\fitniifi  is  strongly  re*'onnnendcd  by  Von  Zierassen  and  frthers.  It 
IB  distinctly  serviceable  in  the  ]nTmonitory  stage  and  in  mild  cases  as 
an  cvaenant  of  the  poison  from  tlic  intestine,  and  its  probable  partial 
conversion  in  the  alimentary  cunal  into  a  more  strongly  antiseptic  form 
of  mercury  uo  doubt  enables  it  to  exert  some  slight  disinfectant  or 
germiciflal  action.  I  have,  however,  found  it  worse  than  useless  in 
severe  ceases.  Mt^reuric  l>ichloridc  is  used  ijv  I  vert  and  others.  He 
employed  it  in  Tououiu,  and  claims  a  reduetifju  in  mortality  from  t>6 
to  20  per  cent,  IrMJofcjrm  has  been  reeoni mended  by  Bouchard,  and 
other  remedies  uf  tlie  so-eidled  intestinal  antiseptic  series  w^hich  have 
been  extensively  tried  arc  naphthol,  naphthaliu,  salicylate  of  bismuth, 
Siilol,  etc.  All  the  above  reniedies  possess  th**  conmiou  disadvantage 
of  iM'ing  administered  per  m,  Tlicre  is  usually  persistent  vomiting, 
which  is  intensified  by  all  stomach  medieation.  Moreover,  most  of  these 
remedies  an^  so  altered  in  their  trarisit  to  the  real  focus  of  the  disease 
that  they  e^innot  be  depend(*d  upon.  Owing  to  their  poisonous  nature 
in  large  doses,  it  is  unjustifiable  to  give  them  in  strength  sufficient  to 
provT  effective  germieides  agiunst  scf  active  a  bacillus  as  that  of  eholera* 
2.  Sifdrmaiit^  Trr^tlmmt, — The  systematic  treatment  whir-h  follows 
is  most  strongly  recommeniled  from  tlic  results  vi'  my  personal  experi- 
ence with  cholera  at  quarantine.  It  w^ill  be  conveniently  divided  to 
corresp<>nd  with  the  natural  stages  of  the  disease, 

(a}  Premmntory  Stage.  —  In  the  premonitoiy  stage  the  patient  should 
be  kept  in  IjlhI  after  receiving  a  warm  bath,  and  must  be  c^irefnllv 
pn^tccted  from  cold.  Ten  grains  of  calomel  may  be  admin istei'ed, 
and  intestinal  irrigation  shoultl  be  at  once  begun  after  the  manner  de- 
8crilK!il  below  (Entei'oclysis,  p.  32 Jf). 

The  foiid  must  be  very  simple,  and  it  is  best  given  m  small  doses  at 
two-Innir  intervals.     Such  artick^s  as  boiled  milk,  tlioronghly  cooked 


TREATMENT,  327 

rice,  milk  toast,  and  plain  broths  should  be  given.     It  is  often  best  to 

Ereatinize  the  milk,  and,  as  the  gastric  juice  is  feeble  and  intestinal 
tion  is  disordered,  it  is  well  to  give  fifteen  or  twent}'  minims  of 
e  hydrochloric  acid  with  five  grains  of  pepsin  after  taking  animal 
food.  The  acid  destroys  the  cholera  bacillus  and  prevents  the  develop- 
ment of  its  poison,  besides  being  the  natural  acid  of  the  gastric  juice. 
It  has  the  further  effect  of  tending  to  slightly  diminish  the  patient's 
thirst.  These  are  the  ordinary  precautions  to  be  taken  in  dealing  with 
the  premonitory  stage,  but  every  case  of  cholera,  in  whatever  stage  it 
may  be  first  seen,  should  be  subjected  at  once  to  intestinal  irrigation. 

The  premonitory  stage  is  often  verj'  brief,  and  is  often  unrecognized 
by  either  patient  or  physician,  and  in  a  majority  of  cases  the  physician 
is  not  called  or  does  not  reach  the  patient  until  the  evacuant  or  collapse 
stage  has  developed.  Those  cases  seen  at  Swinburne  Island  were  of 
such  an  exceedingly  virulent  type  that  the  premonitory  diarrhoea  was 
very  slight  and  often  passed  unnoticed. 

The  administration  of  preparations  of  opium  in  the  early  stage  of 
cholera  to  control  the  diarrhoea  is  to  be  condenmed,  for  it  may  cause  re- 
tention of  the  intestinal  contents,  and  thereby  counteract  nature's  only 
method  of  eliminating  the  poison  of  the  disease  by  watery  evacuations. 
Given  later,  it  is  usually  ineffectual  in  controlling  the  discharges  from 
the  bowels,  and  it  merely  adds  a  dangerous  narcotic  to  the  system. 
Morphine  may  be  required  hypodermically,  however,  to  relieve  the 
cramps  when  in  the  later  stages  they  become  intolerable. 

The  treatment  of  the  second  stage,  or  stage  of  serous  diarrhoea,  does 
not  differ  essentially  from  that  of  the  stage  of  collapse,  and  it  will  there- 
fore be  detailed  under  that  heading. 

(6)  Stage  of  Collapse. — In  this  stage  the  most  active  and  prompt  treat- 
ment is  an  absolute  necessity  if  the  patient's  life  is  to  be  saved.  The 
main  indication  for  treatment  in  this  stage  is  to  restore  by  every  possible 
means  the  water  which  has  been  drawn  from  the  blood  in  copious  alvine 
evacuations. 

During  two  epidemics  I  have  obtained  the  most  encouraging  results 
from  what  I  may  call  the  surgical  treatment  of  this  stage — i.  e,  the  injec- 
tion of  fluids  into  the  Ixxly  mrough  the  skin  and  rectum,  as  described 
below  (Hypodermoclysis,  Enteroclysis,  p.  329).  This  method  of  treat- 
ment, resorteil  to  at  Swinburne  Island,  differs  from  all  others,  inasmuch 
as  the  internal  administration  of  drugs  is  avoided.  I  first  useil  this 
treatment  in  1892,  and,  encouraged  by  the  results  obtained,  I  again  used 
it  in  1893  with  still  better  effect,  though  it  should  be  stated  that  the  last 
epidemic  was  not  of  such  a  virulent  character  as  that  of  1892,  and  that 
most  cases  were  treated  at  an  earlier  stage  of  the  disease. 

In  former  epidemics  the  attempt  has  l>ei»n  made  to  transfuse  salt 
Holuti(»n,  defibrinated  blood,  etc.  into  the  veins  as  a  means  of  restorhig 
the  balance  of  circulation  more  promptly  than  in  any  other  way,  but 
the  practical  difficulties  in  the  May  of  this  prcK^cnlure  are  considerable, 
owing  to  the  fact  that  all  the  veins  are  collapstHl,  and  are,  consequently, 
difficult  to  find.  It  is  often  im|K)ssible  to  secure  one  large  enough  for 
transfusion  without  performing  a  formal  o|)eration  to  reach  a  deep- 
seated  vein.  liipecially  is  this  true  in  children,  and  the  time  lost  in 
the  procedure  may  be  even  greater  than  that  required  for  the  absorption 
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of  flnkb  administered  in  other  wavB,  and  tiie  <qieniiion  adds  to  Ae& 
comfort,  if  not  the  terror,  of  the  patient.  Pnctioallyy  tiie  meiliod  In 
proved  an  emphatic  disappointment,  and  it  is  now  laiely  pnctiadL 

Hjfpodermodjfds. — ^This  name  is  applied  to  the  sim^  pfoooa  of  Ae 
free  subcataneous  injection  of  a  normal  salt  scdntion;  tnatiB^&Sper 
cent,  of  widium  chloride  in  distilled  water,  or,  fHictioally,  two  ondl 
teaspoonfiils  of  pore  common  salt  to  the  quart  of  warm  water,  dirtiM 
and  i«terilized.     It  is  often  well  to  add  an  oonoe  of  biandhr,  as  stimob- 
tion  is  much  needed.    The  operation  of  injecting  this  floid  was  fint 
suggested  and  used  by  Cantani  of  Naples  in  the  dioleim  epidenicof 
1865,  and  he  has  since  then  employed  it  repeatedly  with  great  iooooL 
Its  recommendations  are  its  simplicity  and  the  prmnptnesB  with  wUek 
it  can  be  performed.    To  give  the  injections  an  ordinary  robber  dooehe- 
bag  is  utilized,  such  as  that  commonly  employed  for  vaginal  irr^itfioa. 
To  the  rubber  tube  leading  from  this  bag  a  small-sised  aspinling  leedk 
is  attached.    The  bag  is  filled  with  the  salt  solution  at  a  temperatnre  d 
IW  F.,  which  is  reduced  to  105''  F.  in  its  passage  throogfa  the  m- 
ratas.     A  large  fold  of  skin  is  grasped  between  the  thumb  and  m- 
finger,  and  lifted  so  that  the  needle  can  be  introduced  deeply  into  dtt 
loose  cellular  tissue  of  the  subcutaneous  space.    The  skin,  as  wdl  m 
the  hands  of  the  operator  and  needle,  should  all  be  first  sterilifed.   Hw 
skin  should  be  first  washed  with  soap  and  water,  and  afterward  ckiiiaed 
with  alcohol  and  other  and  a  1 :  500  solution  of  bichloride  of  memrf* 
The  needle  should  be  boiled  for  at  least  half  an  hour.    The  pdnk  of 
selection  for  administering  the  injection  should  be  preferably  <m  eilbr 
side  of  the  abdominal  wall  between  the  inferior  ribs  and  the  iliac  oMt 
In  extreme'  cases  the  injection  can  be  made  into  the  peritoneal  cavity. 
The  inner  surface  of  the  thighs  can  also  be  utilized,  but  the  region  of 
the  neck  should  lye  avoided,  as  two  cases  of  laryngeal  oedema  are  Known 
to  have  occurred  after  the  injections.     When  all  these  precautions  are 
eousc»ientiously  observed  no  untoward  results  occur.     I  have  known  of 
but  one  accident — the  development  of  an  abscess — ^which  was  distincUy 
due  to  a  i»areless  observation  of  the  above  rules.     The  quantity  of  fluid 
injected  for  the  first  time  by  hypodermoclysis  should  be,  for  an  adult, 
from  one  to  two  quarts  ;  for  an  adolescent,  one  or  two  pints ;  and  for  an 
infant,  one  half  pint.     In  critical  cases  the  injection  should  be  pushed 
as  much  as  possible,  and  re})eated  a^in  in  an  hour  or  two.     The  liquid 
enters   by  hydrostatic   pressure,  ana  the   reser\'oir  may  be  gradually 
raised  or  lowered  to  regulate  it.     About  half  an  hour  should  be  con- 
sumed in  injecrting  a  (juart  of  fluid.     The  injections  are  not  so  painful 
as  might  be  supiK)sed.     At  all  events,  the  jwitients  are  so  ill  that  they 
submit  to  the  treatment  without  much  complaint,  and,  as  the  saving  of 
time  is  an  important  object,  the  use  of  cocaine  is  not  desirable,  espe- 
cially as  it  is  decidedly  dei)ressant  to  the  h(»art  a(»tion  in  the  doses  which 
would  b(»  required  to  cover  the  ground  of  the  injection.     As  an  imme- 
diate residt  of  the  entrance  of  the  fluid  a  large  tumor  forms  which  may 
reach  the  siz(»  of  an  orange,  but  it  is  not  advisiible  to  attempt  to  dispel 
it  by  massage.     If  the  hypo<lernioclysis  is  successful,  the  tumor  will 
soon  be  natundly  absorbed,  and  in  favorable  crises  its  disappearance  will 
.be  complete  in  from  twenty  to  forty-five  minutes.     I  regard  the  rate 
of  absorption  as  of  considerable  prognostic  value,  for  if  absorption  is 
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delayed  for  three  or  four  hours,  it  is  an  indication  that  the  lymphatic 
and  hsemic  circulations  are  both  very  feeble  and  that  death  is  likely  to 
soon  occur.  More  rapid  absorption,  on  the  other  hand,  with  improve- 
ment in  the  volume  of  the  pulse,  is  an  exceedingly  favorable  sign.  The 
introduction  of  the  salt  solution  has  a  twofold  beneficial  action  :  First, 
by  restoring  the  proper  volume  and  normal  density  of  the  blood  the 
cin'ulation  is  benefited  and  the  inhibited  renal  function  is  re-estab- 
lished ;  secondly,  it  acts  favorably  as  a  diluent  of  the  ptomaines  which 
have  been  absorbed  from  the  intestines,  and  aids  in  their  elimination 
from  the  system. 

In  favorable  cases  the  effects  of  the  injections  are  truly  astonishing 
in  their  rapidity  of  action  and  in  the  change  in  the  appearance  of  the 
patient.  This  method  of  treatment  is  indicated  just  as  soon  as  there  is 
the  slightest  appearance  of  the  approaching  stage  of  collapse,  and  it 
should  be  re})eated  according  to  symptoms  until  permanent  restoration 
of  the  balance  of  the  circulation  and  respiration  has  been  established. 
Among  those  who  commend  this  treatment  as  a  result  of  personal  trial 
art%  notablv,  Cantani,  Nothnagel,  Kaeler,  Rumpf,  Von  Ziemssen,  and 
Stofella. 

Enieroclyisli<, — To  fulfil  the  second  important  indication  for  treat- 
ment it  is  necessary  to  reach  the  focus  of  the  disease  by  intestinal  irri- 
gation. There  is  the  more  hope  of  benefit  from  this  procedure  from 
the  fact  that  comma  bacilli  affect  the  superficial  layers  of  the  intestinal 
mucous  membrane,  and  are,  consequently,  within  reach.  The  difficulty 
or  impossibility  of  oral  medication  has  been  already  discussed,  and  it 
remains  to  be  proven  that  fluids  introduced  in  large  volume  per  redum 
i-an  l)e  made  to  flood  the  whole  intestine.  This  fact  is  often  denied,  for 
it  b»  claimed  that  the  anatomic^al  structure  of  the  ileo-csecal  valve  com- 
pletely prevents  regurgitation  from  the  large  into  the  small  intestine. 
That  this  is  ordinarily  true  under  normal  conditions  there  can  be  no 
doubt,  but  it  is,  nevertheless,  also  true  that  under  moderate  hydrostatic 
pressure  fluids  may  be  made  to  pass  this  valve.  The  conditions  for  its 
successful  passage  are  the  use  of  a  long  and  pmperly  introduced  rectal 
tul)e,  a  large  volume  of  fluid,  a  hydrostatic  pressure  of  about  five  feet, 
a  horizontal  or  partially  inverted  position  of  the  patient,  and  the  per- 
formance* of  gentle  massage,  commencing  in  the  right  iliac  region  and 
])assing  in  the  direction  of  the  ascending  c<)lon.  To  test  the  jwssibility 
of  the  ])assage  of  the  fluid  beyond  the  ileo-csecal  valve  I  have  made 
expcTiments  on  a  number  of  «idavers,  and  have  been  able  to  fill  not 
only  the  entire  intestine,  but  even  the  stomach,  in  the  manner  described. 
TIm^»  results  are  confirmed  by  Cantani,  Simon,  Hofmolk,  and  Hegar, 
and  they  an*  further  confirmed  by  the  fact  that  in  several  instances 
when*  I  have  used  tannic  acid  injections  for  cholera  patients  some  of 
the  acid  has  been  ejected  by  vomiting.  In  some  experiments  upon 
<«davers  I  have  even  succiHKled  in  forcing  the  pjissage  of  liquids  from 
the  n»ctum  out  through  the  mouth  and  nose  by  means  of  no  harder 
pr«»ssure  than  that  whi<»h  is  justifiable  in  the  (»linical  treatment  of 
cholera.  There  are  undoubtedly  some  cases  in  which,  owing  to  a  twist 
in  the  large  intestine,  old  adhesions,  disprojwrtion  in  the  size  of  the 
valve,  or  other  conditions,  it  may  be  impossible  to  reach  tlu»  small  int<»s- 
tine,  but  even  in  these  cases  the  large*  intestine  can  almost  always  be 
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completely  flooded.  The  rapid  t^maciatioii  of  the  patient  and  the  cm^ii- 
sequent  thinness  of  the  boat-shaped  cibditminiil  walls  makes  it  eoitipara- 
ti%"ely  tnisy  to  manipulate  the  intestine  by  massage. 

Mdhml  of  (Tirhitf  the  IftjevfioHJ^. — The  ordinary  fonntnin  rubl)er 
douelie-bajy  is  employed,  or,  in  an  enierg;eney,  a  qnart  buttle  may  be 
lifted  with  u  jiietv  of  rnl>ber  tnlan^,  and  when  the  iMittemi  is  k mucked 
otf  it  may  be  suspended  inverted  and  used  as  a  resi-rvttir.  Tlie  rubber 
tnbjng  irf  eonneeted  with  a  long  reetal  tube  whieh  should  have  a  blunt 
extremity  and  one  or  two  lar|^e  perforations  situated  from  f>ne  tn  two 
inehes  l>ehind  tlie  blind  end.  8ueh  tubes  a^s  those  employed  fur  stumaeh 
w^ashin^  are  of  suitable  size  and  stiffness.  If  tmj  stiff',  tliey  du  not 
readily  ibllow  the  eurv'es  of  tlie  reetnm,  and  if  tt>o  limp,  thry  bend  or 
twist,  whieh  makes  their  introdncticKu  diffiruft.  Sueh  a  tnlje  e:in  always 
be  passed  in  for  a  distanee  of  seven  or  ei^ht  inehes,  and  oeeasiunally, 
with  gixMl  Inek,  it  ean  lie  made  to  pass  beyond  the  sigmt>id  flexure. 
All  the  apparatus  employed  is  to  be  sterilizerl,  and  the  water  used  for 
the  injeetion  should  be  distilled  and  sterilized.  The  tube  is  w*ell  oiled 
and  i-arefnlly  passed  into  the  reetnm.  Stmietimes  its  further  passtige 
ean  be  faeilitatyed  by  allowing  some  of  the  fiuiil  to  flow  while  the  tube  is 
pressed  inward. 

The  object  of  the  injeetions  is  a  threefold  one  :  First,  to  flush  the 
intestine  and  wash  out  surh  poiscmons  material  tus  may  be  within  n^aeh  ; 
seeondly,  to  snpjily  ii  niedinm  fatal  tc*  the  eoinma  liiteillns  ;  tliirdly,  tlie 
fluid  being  liot,  loi-al  warmth  is  applied  to  tlie  chn^per  portions  of  the 
body,  which  is  serviceable  in  arousing  the  patient  fmm  eollapse.  These 
indieations  art^  met  by  the  use  of  a  2  per  (*ent,  sohition  of  tannie  aeid 
in  water,  Iieated  in  the  reservoir  to  IIC^  F.  .V  lowering  of'  about  five 
degrees  in  this  temperature  occurs  as  the  fluid  flows  through  the  rubber 
tubing.  It  is  well  to  warm  the  rectal  tube  in  hot  waiter  befcjfe  its  inser- 
tion. When  the  tube  is  in  place  the  injection  sliuidd  Ije  allowed  to  flow 
at  tirst  very  slowly,  and  fnlly  ten  or  lifteen  minutes  slmidd  be  oeeupied 
in  giving  a  qtmrt  or  more  of  fluid.  After  the  fluid  has  betin  injeeted, 
several  minutes  more  sh(^ukl  ehipse  !)cfore  the  withdrawal  of  the  ndx*, 
while  gentle  pressure  is  maintidncd  an  the  perineum,  and  the  patient 
is  to  hi*  eneoumged  to  miike  every  effort  to  retain  the  injection.  The 
tul)e  is  then  very  slowly  and  carefully  withilrawn.  By  means  of  these 
precautious  it  may  be  prjssible  to  seeun'  the  retention  of  the  ir»jcetioii 
for  some  time.  This  will  cheek  the  growth  of  tlie  bacillus,  and  much 
of  the  fluid  may  Ix^  absorbed  by  the  lymphatics.  Thc^  quantity  of  fluid 
to  he  employed  should  be  from  one  to  two  quarts,  and  in  severe  cases  i^ 
is  to  be  used  as  oticn  as  once  every  hour.  * 

Other  remedies  whit^i  have  been  used  by  rectal  injeetion  are  solu- 
tions of  snbacotate  of  lead,  s<dutious  ijf  crcoliu  (2  per  cent.},  and  diluted 
laudanum. 

With  regard  to  the  efficiiey  of  the  treatment  by  hypodermoclysis  an< 
enteroclysis  the  following  data  are  instrnc^tive,  but  it  should  be  bonv 
in  mind  that  the  patients  treated  at  Swinlmrnc  Island  were  numy  of 
them  brought  off'  th<^  vessel  in  au  almost  moribund  state.  There  were 
in  all  72  cases  treated  in  the  epidemic  of  18D2  at  Swinburne  Island,  with 
20  deaths,  giving  a  mortality  of  27  per  (!cnt, ;  or,  if  46  suspectiii  are  in- 
eluded  who  had  distinct  pmdromic  symptoms  of  cholera,  tlie  mortality 
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is  reduced  to  17  per  cent.  On  the  other  hand,  among  the  patients 
attacked  at  sea  upon  the  vessels  which  reached  our  quarantine  the  mor- 
tality varied  from  50  to  98  per  cent.,  and  the  general  mortality  of  this 
epidemic  in  Hamburg  was  between  50  and  60  per  cent.  Undoubtedly, 
the  mortality  at  Swinburne  Island  would  have  been  even  lower  but  for 
the  fact  that  many  of  the  patients  attacked  were  under-fed  Russian  emi- 
grants, already  ansemic  or  diseased.  Many  of  them  were  marasmic 
young  children,  so  that  the  premonitory  stage  of  the  disease  was  often 
absent. 

Application  of  Warmth. — In  the  stage  of  collapse  the  external  surface 
of  the  body  is  always  cold,  and  the  external  temperature  may  be  six  or 
eight  degrees  below  the  normal.  To  restore  the  natural  warmth  and  aid 
in  the  re-establishment  of  the  normal  circulatory  functions  external  heat 
must  be  energetically  applied.  In  many  cases  this  is  best  accomplished 
by  the  use  of  a  hot  plunge  bath,  which  has  the  further  advantage  of 
diminishing  the  tendency  to  cramps.  While  in  bed  the  patient  should 
be  kept  warm  by  the  use  of  hot  water  bags,  hot  sand  bags,  or  hot  bricks 
packed  about  the  extremities,  or  hot  air  may  be  applied  beneath  the  bed- 
clothes. The  latter  should  consist  of  two  woollen  blankets  and  a  coun- 
terpane. As  before  indicated,  heat  is  also  supplied  in  some  degree  by  the 
warm  subcutaneous  and  rectal  injections  given.  If  |)erspiration  oceurs, 
the  sweat  should  be  immediately  dried. 

Relief  of  Pain  and  Cramp. — When  the  cramps  are  unl>earablc  they 
should  be  relieved  by  inhalation  of  chloroform  to  the  ix)int  of  primary 
anaesthesia.  Moderate  cramps  are  sometimes  relieved  by  the  rubbing 
of  the  muscles  with  mustard  water,  by  the  application  to  the  abdomen 
and  legs  of  hot  water  bottles  or  of  turpentine  stupes.  Placing  the 
psitient  in  a  bath  of  108°  F.  for  twenty  minutes  will  sometimes  give 
great  relief.  Care  is  of  course  to  be  exercised  in  moving  the  patient, 
and  he  should  be  lifted  so  as  to  be  subjected  to  as  little  exertion  as  possible. 

When  the  patient's  general  condition  is  one  of  great  suffering,  small 
hypodermic  injections  of  morphine  (one  sixth  of  a  grain),  combined 
with  one  one-hundreth  of  a  grain  of  atropine,  should  be  given  locally 
in  the  muscles  chiefly  affected.  It  is  noticeable  that  in  cases  of  (cholera 
treated  by  subcutaneous  and  rectal  inj(»ctions  the  frequency  of  pains  and 
muscular  cramps  is  greatly  diminished.  This  is  a  further  proof  of  the 
belief  that  the  cramps  are  directly  due  to  the  drying  of  the  muscles  and 
ner\'e8  which  follows  the  loss  of  water  from  the  intestines. 

Relief  of  Vomiting. — When  the  vomiting  is  excessive  it  may  be  some- 
times relieved  by  hyixxlermic  injections  of  morphine,  and  by  a  mustanl 
paste  or  turpentine  stupes  applied  over  the  region  of  the  stomach.  The 
aerute<l  waters,  small  doses  of  iced  champagne,  or  iced  fresh  lime  juice 
an»  s<»metimes  gniteful  for  n^lieving  thirst  and  to  some  extent  controlling 
the  vomiting ;  but,  Jis  a  nile,  throughout  the  entire  stiigt*  of  collapse, 
if  there  is  any  nausea  or  tend(»ncy  to  vomiting,  it  is  lK\*<t  to  make  no 
attempt  to  give  anything  at  all  by  th(»  mouth.  The  mechanism  of 
vomiting  only  excit<»s  further  intestinal  movements  in  a  reflex  manner, 
and  is  weakening  and  injurious.  When  vomiting  is  persistent  and  the 
ejecta  are  copious,  it  is  desinible  to  wash  out  the  stomach  by  hivage. 
For  this  purpose  a  hot  2  i)er  cent,  tannic  ac'id  solution  is  to  be  (^mploycnl, 
like  that  recommended  tor  entenn'lvsis.     The  removal  of  the  cholera 
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liijuul  ihnu  thr  stoniiicli  will  efirt'k  further  vomiting  and  straining,  and^ 
will  add  niui^i  to  xlw  patient's  ctvinfurt,  fl 

Stimnhftfffn. — While   the   stomaoh   reniainsi    irritable   stiniuhition   \s^ 
to  be  jsriveti  in  ecmneetiun  witli  the  hyiMKlertiUK^Iysi^  or  by  separate  hypo- 
dermic injpctiotis  of  bnuidy,     Tlie  rvrdinary  liy|K>rtertni(*  syringe,  hohlii 
lialf  a  ilraehm,  may  Ik*  lilh^d  with  gnml  brandy,  whirh  is  to  Ik*  det*p! 
iiijeeteil  in  the  outer  side  of  t lie  arms  or  tln^lis.     Sc»veral  sneli  injeetioi 
-^honld  be  given,  at  lea-^t  onee  an  liour.    For  an  infant  five  or  ten  minimi 
may  lie  used. 

TIn'  entire^  staf2:e  of  collapse  is  to  be  rcajil>atcil  by  vi^onnis  byiKxIcr 
mie  stimtdation,  Ibr  wliit^b  iiurp<»se  siieh  remedies  are  to  Ir*  nsed,  in 
addition  to  brandy^  as  sidphtirie  ether,  stryrhnine,  gt\  *me  thirtiethyj, 
i'ilrated  eatteine,  gr*  j,  and  morphine,  g\\  one  sixth.  Efforts  to  stimu-" 
late  by  the  month  do  more  harm  than  good.  In  this  sstage,  cs|>eciii!ly 
wlien  ilyspno?a  is  prominent,  the  free  inhahition  of  oxygen  gas  ls  often 
benetiiial,  or  at  least  it  relieves  the  sul)jeetive  sensations  of  the  jxitient. 
Nitrite  (*f  auiyl  inhalation  is  alsr»  tyf  cjceasional  l>en<^fit, 

{(•)  iSfa^/i'  of  RefH'fiotK — Slioidd  the  suppression  of  tlie  iirini'  <Hmtinne 
into  tins  stage,  the  reetal  and  siiUnitaneous  injeetions  sliould   be  eon- 
tinneil  twn  or  three  times  a  day,  but  it  is  nndesirabh'  to  use  tannic  aeid,^ 
If  the  tcm|K»niture  iR-eomes  ncvrnial,  the  external  apjilieation  of  heat  iaH 
discouhmied,  and  sljould  a  redact inuary  ft^vvr  occur  the  patient's  waiHeu 
Hudergaruients  and   heavy  ttedelotiies  shnidd   Im'   rr*m«^ved. 

As  I  he  sym]itorns  iK'girj  to  al»ate  and  slight  iinpn>vement  is  mani^^H 
testcil,  a  little  fluid  nourishment  may  hv  eautionsly  given  per  o8«S 
Aenit<'d  waters  may  ht"  freely  given.  For  this  pnrpcx*^  may  be  used 
one  of  tlie  meat  extnn^ts,  panereatinis?ed  milk,  or  konniyss.  The  milk 
is  often  better  borne  if  diluted  with  et|Ual  \nirt<  rd"  Vii^hy  or  carbonic 
water»  lc(*d  ehampague  in  tablespofKitid  doses  is  also  to  be  rceom- 
meiidc<l. 

Tlirougliout  eonvalcsctMUH'  the  jKiticnt  must  be  carefully  watched, 
and  the  return  t<j  sohd  food  must  be  very  gnKlmdly  made,  uttentioo 
iK'ing  given  to  the  condition  of  the  Ixiwcls  and  gtistnc  digestion.  The 
stomach  often  n^mains  very  weak  ft»r  many  days,  and  the  patient  innst 
hr  k(*pt  upc*n  a  diet  of  prcdigested  milk,  lK*ef  pejitonnids,  mjtritioug 
brr»!hs,  ami  grnets,  vg^  albmiien   with  sherry,  milk   |iunrh,  or  <'gg-n4>g. 

Later,  such  article^s  may  be  given  as  cream  totiHt,  junket,  well  boiled 
rice,  lightly  eoi*ke<l  eggs,  custards,  meat  broths  thickened  with  rie«  or 
macaroni,  et<^ 

As  s(Kni  as  more  fimd  is  given,  it  is  best  to  i*esurae  the  administration 
of  dilute  hydnwhlorie  m*id  and  pepsin,  which  may  be  given  every  three 
or  foin*  hours. 

Strychnine  may  be  given  as  a  tonic,  at  first  hypoderfni**alIy  two  or 
three  times  a  ilay,  and  then  by  the  stomach  in  di>ses  of  miv  titHetli  of  a 
gniin.  Later  tlic  simple  bitters  and  preparations  of  malt  may  l>e  useful, 
and  three  gniins  of  fpiinine  may  be  given  as  a  tonic  after  each  mnd. 

The  urine  should  be  fretpiently  examined  imtil  all  albtuuimiria  has 
disappeared.  If  the  ki*lneys  arc  slow  in  rcstuning  their  normal  activity, 
mild  saline  diuretics  and  etierveseing  mineral  waters  arc  to  be  prestTibed. 

The  patients  at  Swinburne  L^lantl  were  eompelled  to  take  a  daily 
sun  bath,  which  proved  of  gn^at  benefit. 
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I  quote  in  full  the  details  of  three  cases  from  my  contribution  to  the 
Report  of  Health  Officer ,  Port  of  New  York^  1893,  which  are  selected 
from  the  clinical  notes  of  Dr.  Judson  Daland,  who  volunteered  as  assist- 
ant during  the  late  epidemic  at  Swinburne  Island.  They  will  be  found 
to  present  an  instructive  clinical  picture  of  the  symptoms  and  a  r^sum6 
of  the  treatment  employed  : 

Case  I. — "  Male,  twenty-nine  years  ;  passenger  on  board  S.  S.  Kara- 
mania  ;  in  perfect  health  until  the  3d  of  August,  1893,  when  he  began 
to  have  a  moderate  diarrhoea  and  nausea.  Not  considering  his  illness 
serious,  he  did  not  report  his  condition  until  the  afternoon  of  the  6th, 
when  his  symptoms  became  alarming.  When  examined  by  me  the  same 
day  I  found  him  in  collapse,  with  the  following  symptoms  :  Pulse  rapid, 
filiform,  and  compressible;  temperature  subnormal,  features  pinched, 
eyes  sunken,  injected,  and  expressionless ;  lips,  eyelids,  and  extremities 
cyanosed ;  cold,  clammy  perspiration ;  husky  voice ;  complete  indiffer- 
ence to  all  surroundings ;  intelligence  unimpaired.  Patient  complains 
of  excessive  thirst  and  a  choking  sensation,  which  he  describes  as  if 
having  a  heavy  weight  upon  the  chest.  Vomiting  and  rice-water  dis- 
charges abundant  and  repeated  at  short  intervals. 

"  Examination  of  dejecta  showed  comma  forms  mixed  with  other 
bacteria ;  cultures  on  bouillon  and  gelatin  revealed  the  bacilli  of  Asiatic 
cholera.  Patient  was  transferred  to  the  hospital  and  subjected  to  the 
following  treatment :  Hourly  rectal  injections  of  the  hot  2  per  cent, 
tannic  acid  solution ;  subcutaneous  injections  of  brandy,  preccaed  by  a 
single  injection  of  j^  grain  of  nitroglycerin.  The  condition  of  the 
patient  grew  rapidly  worse.  At  midnight  his  temperature  (rectal)  was 
96®  F. ;  pulse  only  perceptible  at  the  brachial  artery  ;  profound  collapse. 
Three  quarts  of  sterilized  salt  solution  (salt  1  part,  water  1000)  were 
injected  into  the  peritoneal  cavity  after  proper  disinfection  of  the  skin 
and  instruments.  Rectal  injections  were  also  continual.  From  this 
time  symptoms  began  to  improve.  Six  hours  later  all  the  fluid  had  been 
absorbed  from  the  peritoneal  cavity,  the  radial  pulse  could  be  perceived, 
the  respiration  was  easier.  A  second  intraperitoneal  injection  of  two 
quarts  of  warm  salt  solution  was  injected,  and  the  rest  of  the  treatment 
continued. 

"  August  7. — Improvement  continued.  As  vomiting  had  ceased,  the 
patient  was  allowed  to  take  some  beef  tea  and  milk  and  seltzer.  Rectal 
mjections  continued;  hypodermic  stimulaticm  susjKMided.  Diet  care- 
fully increased  until  the  morning  of  August  10th,  when  all  treatment 
was  suspended  and  the  i)atient  was  taken  out  for  a  sun  bath.  Recovery. 
Duration  of  disease  from  first  symptoms  to  convalescence,  six  days.'' 

Case  II. — "  The  second  case  well  illustrates  an  ordinary  attack  of 
Asiatic  cholera.  A  Russian,  aged  seven  years,  was  admitted  from  the 
steamship  Bohemia,  September  26,  1892,  at  8  p.  m.,  with  a  temperature 
of  96.2°  F.,  pulse  106,  respirations  22,  and  the  surface  of  the  IkkIv 
extremely  cold  and  cyanotic.  The  face  was  pinched,  especially  in  the 
nasal  region  ;  it  was  markedly  cyanotic*,  and  the  eyes  were  deeply  sunken 
and  surrounded  by  dark  circles.  The  i)ulse  wjis  feeble  and  small,  and 
was  counted  with  difficulty.  She  at  once  received  a  warm  plunge 
bath,  and  her  stomach  was  then  washed  out  with  one  pint  of  a  1  jht 
cent,  solution  of  tannic  acid  at  the  temperature  of  the  body.     Shortly 


mft-L^r ward  she  vomited  twtmiy-three  ounces  of  fluid.     She  remained  inr^^^n 

ibnut  the  same  <M)nditiufi  diirinn:  the  night,  but  the  passage  of  a  raoderatt:^^:^  to 
iniount  of  uriiK^  eoc'oimiged  us  to  hope  for  a  ik\'oral>le  issue.     On  ^^ep— ^r^n- 
teuiljLT  27th  lier  |iulse  was   104,  temperature  dlA"^^  F.,  iind  respinitioasr.^:^^ 
IH.     The  eyauosis  y>ersistetl ;  there  was  no  further  vooiiting,  but  slie  hac:*,.^r3(J 
irequent  copious  tliseharj^es  from  tlie  bowels,  euniposed  chiefly  of  th^^^nftt^ 
tannif' acid  solution  which   had  been  injeeted  /^rv*  ^oou/*.     Later  in  tli- .mt  4e 
day  improvement  be;raii  ;  the  temiJoruture  varie*!   between  liX).2^  an^^^ad 
1<HX4°   F.  ;  a  large  senii-srdid  stool  w^sis   passed,     .S!ie  slept  mmh^rateh  M^h 
Wi41   during  the  night,  but  eumplained  greatly  of  thirst.     A   sufficieDri::^! 
<juanlity  of  urine  was  exereted,  and  the  liipud   from   the  bowels  wj^^^gw    I 
i<im}>osed  ehiefly  of  the  tauuie  aeid  solution  that   had  been  given  h-^^DV 
injeetion.     She  became  very  restless,  but  the  foUowing  day  was  mue  ^— r?lm 
brighter  anil  began  to  notice  her  surronudings.     The  dejecta  changtHl  i  ^Smti 
eliiinn^ter,  bee<iming  greenish  in  color  and  stune wluit  frothy.     On  Se[  _^^:^^ 
tembcr  2l*th  she  slept  well  ;  lier  bowels  were  mtjved  oidy  afl:er  gi v  10.^1^  ^S 
thr   intestinal   injeetion  of  tannic  aeid  st^hition.     In  the  afternoon  lit_--     ^ 
iniprc*vement  was  sf»  marked  that  it  was  decide*  1  to  suspend  these  injef 
ticnis.     Her  temperature  varied  from   97.8^  to  90.4°  F.,  the  pulse  ' 
tween  1)6  and  120,  and  the  respiration  from  22  to  24.     On  Scptemb&^ 
Wtli  she  was  able  tt)  take   nonrislnnent  and  stimulants  by  the  moot' 
lait  the  stools  ron tinned   brownish  and   thin,  and   when  an  attempt  wj 


made  to  a<lministi'r  beef  tea  or  any  food  by  the  mouth  v<miiting  i^ecurrec^ 

The  cyauijsis  disappeared,  but  she  was  still  shrunken  and  emaeiatec 

She  continued  to  improve,  and  on  the  fourth  day  after  admission  wb 

carried  into  the  ujien  air^  where  she  received  a  sufi  bath  for  two  hours:^  ^ 

**  The   fid  lowing   is  a  summary  of  the  treatment:  Upon  admis^io^^^^^W 
she  received  a  hot  iduuge  Imtli.     The  ttrst  enteroc4ysis  or  intestinal  ir  ^J 

jccticm  was  retaiiUHl  for  three   minutes,  an*l  afterward   these  injeetior  ^ 

were  rc[)eated  every  two  hours.     A  subcutaneous  injection  of  one  pir^ — n:^" 
of  a  O.G  per  cent,  solution  of  sodium   chhn-ide  was  given  the  flay  atU 
admission.     At  first  whiskey  was  administered  by  the  mouth,  but  aftei 
ward  1(1  minims  wvre  given  hypodcrmieally  every  four  hours.     The  tot 
dnnition  »)f  the  paticnt*s   illness  was  live  days,  and    her  convaleseenc 
AVas  extremely  nqiid  and  uninterrupted.'* 

Cask  III. — "  I  will  narrate  the  history  of  a  third  case,  the  mo«it 
teresting  of  all   observed,  in   which   we  were  fortunately  able  to  no 
minutely  every  change  that  took  place  from  the  begiiniing  to  the  en* 
Tins  ]>atient  exhibited  nearly  all  tiic  sympttmis  of  a  ty|»ical  maligna 
case  of  Asiatic  cholera,  illustrating  also,  in  an  cipially  striking  nmnnc 
the  results  obtained  by  treatment, 

**  Til  is  patient,  a  male,  aged  twenty-fonr  years,  a  native  of  German 
was  admitted  to   the    Swinburne    Island  Hospital    on    September 
1892,  at  11  A.M.     His  muscular  and  ossiMiua  systems  were  unusual 
well  developed,  and  it  was  reported  that  he  was  p(*rfcetly  well  on  tl 
morning  of  Si'pteu)ber  27th  until  4  A.  M.,  when  he  first  complained  ^ 
[)ain  in  the  alxlomeu,  which  was  folbnvcd  by  two  loose  stocds.     He  co 
tinned  filling  well   until  we  saw  him  at  H>  A.  5f.,  when,  in  view  of  tM 
diarrhrea,  it  w^a.s  deemed  wisest  to  remove  hira  to  the  hospital,  althou^ 
liis   general    condition    did    not  indicate   that   he  was   sutlering   fn'^ 
cholera.     He  objected  strongly  to  his  removal,  and  said  that  he  ffc^ 
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perfectly  wclL  He  walked  from  his  berth  to  the  side  of  the  sliip  and 
down  a  rope  ladder  to  the  quarantine  tug-boat.  He  arrived  at  Swiu- 
burne  Islan*!,  and  reiterated  his  statement  tliat  he  felt  perfoetly  well, 
and  walke<l  from  the  quanintine  boat  to  the  door  of  the  llo^pita^,  when 
sudihmly  he  eom}>lained  of  weakne.s.s  in  the  kneei?  and  foil  to  the  unnnid 
in  a  state  of  collapse.  He  wa.s  earned  to  the  ward  in  a  (^t>ndition  of 
psirtial  8tnjK>r,  from  which  he  was  eanily  aron.sed.  lie  responded  to  all 
4lues?tion,s  in  a  manner  showing  that  hi.s  c^insciousness  was  perfwtly  pre- 
R^rved*  iSoon  \iv  eomplained  of  aironiyJng  eramp-like  pains  in  the 
armsy  feet,  and  knees,  wliieh  reeurrefl  more  or  less  regularly  at  intervals 
of  thirty  minutes.  Immediately  after  his  admission  hh  eonntenauee 
prei^enteil  the  ty]>ieal  appearance  of  eholera.  The  eyes  were  ilee|)ly 
{$tuikcn  and  surrounded  by  dark  eirelejr> ;  the  pupik  were  conti>ieted  to 
the  size  of  a  pin  piint.  The  lips,  eheeks,  arms,  hands,  legs,  and  feet 
were  cyanotic,  and  the  entire  skin  surface  was  dry,  and  when  the  skin 
vv;is  pinehtnl  it  remaiuLH^l  elevated  and  eora]>ressed  for  several  minutes. 
There  was  no  jmlse  at  the  wrist.  The  temperature  was  l»8.o*^  F.,  the 
TL'spiratiims  shallow  and  IH  per  minute,  ami  the  voice  whispering.  I 
wsiii  unable  to  detect  any  spetnal  eohlness  in  the  expireil  breath. 

**The  man  was  at  once  placed  in  a  hot  plunge  Imth  having  a  tem- 
jKTatiire  of  104°  F,,  and  was  given  flair  pints  of  a  1  per  t*ent.  solution 
4»f  tannic  acid  at  a  tenipcratnre  of  lOt'  F*  ;  also  two  pint^  of  distilleil 
water  at  a  temperature  of  UMY'  F.,  containing  OJi  )ier  cent,  of  sodium 
chloride  and  1  per  cent,  of  whiskey.  He  responded  but  slightly  to  tliii? 
treatment ;  the  pulse  was  scarcely  i>ereeptible,  was  tiliform  in  ehame- 
ler,  and  alxiut  KM)  per  minute.  At  1  l.^JO,  or  thirty  mi nott^^  after  his 
admii^sion,  he  eomi>lained  nf  intense  agonizing  jmius  in  the  legs,  feet, 
an«l  hands,  Thes**  emmj>s  ft^rced  the  fU't  into  extrenu*  extension  and 
Iwijifed  and  dist*>rted  the  fiugers.  The  pain  was  so  great  that  it  became 
m*<i*ssary  to  administer  a  hy]>oilcrmie  injection  of  ^  grain  t»f  nHu*[»hine. 
The  hyiKKlermijclysis  and  enteroclysis  were  repeated.  Camplior  was 
given  hnxKlerinieally.  Oxygen  wa.s  inhaled  e4instantly,  hot  bottles 
were  applied  to  the  extremities,  and  hot  air  was  condueted  under  the 
iHHhdotning  fnmi  a  krge  steam  mtliatc»r.  The  patient  now  vimiited  a 
large  quantity  of  a  clear  lirpiid,  and  passed  several  copious  rice-water 
fli>eharge8  from  the  lj*3wels.  His  (^d lapse  deejieneil ;  tlu'  pulse  l»ecame 
j^low,  feeble,  and  ahnost  imjKTceptitde,  and  his  respirations  shallow. 
His  intelleet  wa*  clear,  and  his  condition  is  best  described  liy  the  word 
*  terror.'  At  2.30  p.  M,,  or  three  houi-s  aial  tlnrty  minutes  after  admis- 
Mon,  he  was  i*xtrcmely  n*stless  anil  anxious,  and  the  choleraic  intestiiud 
disidiargi"*  (H»ntinued.  He  moved  from  side  to  side,  tossing  the  arms 
abcnst  wildlv  and  calling  aloud  for  air.  The  hyjicHlerm«K"lvsis  was  re- 
pmt^Ml,  ami  hyilnR'hliiric  aciil  and  braiuly  were  administered  by  the 
Rkfitltli.  At  5  P.  M.  he  wai*  pulse  leas,  and  complained  most  bitterly  of 
inlenKe  pain,  produced  by  the  tonic  spa^-m  of  the  muscles.  The  enmips 
Were  S41  violent  that  the  muscles  were  km^tted  and  felt  Imarddike.  At 
6  P.  M.  the  hyf)o«lerm<K'lysis  was  rejx^ated  ;  the  pulse  wiis  scarcely  to  l>e 
felt,  and  thirty  minims  of  whiskey  were  given  hypodermit^ally  and 
rcpirtited  for  five  doe*€*s,  but  witli  no  etfeet.  He  now  passed  two  copious 
lii(nid  8tool?*  containing  whitish  shreds  composed  of  intestinal  epithe- 
linra,  giving  the  dist*harges  their  rice-water  like  appeamnce*     At  6.30 
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l\  M.  lie  piissed  tlirw  mom  stools,  ami  at  this  time  we  were  lUJiitiimoih-^ly 
of  the  belief  that  he  nmst  speedily  die.  At  7  P.  M,  he  showed  slight 
reaetlon  ;  hiB  extremities  bef.'ime  a  trifle  warmer  and  the  pulse  mort* 
easily  eoiiiited.  At  h)  v,  m.  hyptMlermoelysis  ami  enteroelysis  were 
repeated,  and  a  hyjHKleruiie  injeetioii  <>f  twenty  minims  of  whiskey  was 
jriven  every  thirty  niitnites  until  1  l*.  M.  At  11  l\  M.  the  intelhn't  wat* 
elear ;  the  i^ya^  were  liurribly  sunken  and  surrounded  \yy  dark  eireles ; 
the  nose  pinehecl ;  the  fiice  shrunken  ;  the  voice  whisiwring,  and  so 
feeble  that  tlu'  nnui  ^vas  enmpelled  to  rest  between  wtmis  in  replying  to 
([uestioiis.  He  now  eomphuned  of  (win  in  the  elu^st  and  renal  region. 
His  extreniitirs  \ivv\\^  wanner,  nnd  pers|iiration  was  visible  on  tfie  trunk. 
This  symptom  was  peeulinr  and  rare,  as  in  none  of  imr  other  eases  was 
perspinition  visible  in  this  stage.  The  mental  eon<liti<ai — tt*rror — per- 
sifted.  At  this  time  he  ejeeted  large  quantities  of  riee-water  liquid  by 
tive  acts  of  eniesiH.  A  1  P.  M,,  September  28thj  the  slight  improvement 
continued,  and  the  hypiHlermindysis  anrl  enteroclysis  and  hyjuxh^rmie 
injef'tirms  of  whiskey  were  repeateiL  At  this  time  he  had  ihrt-e  move- 
ments of  the  Ivowels,  whieh  were  eomposeil  of  the  tiumie  aeid  solution 
given  by  inje(*tion.  At  5  A.M.  hypoch^rmoelysis  and  subentaneous  injec- 
tions of  whiskey  were  repeated,  the  improvement  beeame  cpiite  marked, 
and  he  slept  quietly  for  a  few  hours.  At  8J10  A,  M,  the  entercK 'lysis 
wa^  n^peateil  and  the  Avhiskey  was  suspendeil. 

**  At  1^  A.M.  his  physiognomy  underwent  a  truly  remiirkable  change 
for  the  better;  i\w  fat^e  lux-ame  sligbtty  Hushed,  the  ghiL^tly,  drath-like 
pallor  disa])[K'nr(*d,  the  expression  about  tlu-  eyes  beeame  more  natorab 
and  the  entire  skin  surfaee,  espeeially  tliat  *>f  the  extremities,  was  warm, 
and  the  pulse  wels  of  full  volunie,  soft  in  quality,  reguhir,  tn^ating  KM) 
per  minute.  At  11  A.M.  it  seemed  ineredible  that  sut4i  wonderful 
ehanges  i^ould  have  tH^t^nrred  in  the  twenty-four  hours  whieh  hatl  just 
ela|>se(L  At  lO.oO  A,  Jf.  the  entt-riKdysis  was  re|>eate(b  and  at  H.K50  a.  M. 
the  [>nlse  was  full*  regular,  soft,  and  ^>^  ]>er  minute  ;  the  respirations 
were  normal,  and  the  expression  gt>od.  He  responded  intelligently  to 
questions  and   im[U*ovement  eontinued, 

'*  In  b^itli  Hanks,  where  the  needle  had  been  inserted  repeatedly  for 
the  subeutaneous  injeetion  of  the  siHlium  ehloride  solution,  the  tis.sties 
wvw  hypera*mie  and  sensitive  to  the  slightest  touch.  No  extra va^siition 
of  blood  oeeurred,  and  in  thrtMj  ilays  these  symptoms  disap]>eartil.  At 
no  time  wa.s  a  single  dnqj  of  urine  exereted.  In  ordinary  eases  the  mte 
fjf  absorption,  aft4?r  the  by (wxlerniot.' lysis,  varies  between  forty  and  sixty 
minutf^s,  whereas  in  this  ease  tliree  hours  were  re^juired^  thus  sliowing 
lliat  tin*  pow(*r  of  absor|ition  had  been  almost  alx^tished.  So  siMm  as 
the  liqnid  was  al)st>rbed  a  seeond  enterindysis  was  given.  Hypoderniie 
injeetious  of  twenty  minims  of  whiskey  wiTe  repeated  almost  hourly 
until  midnight.  The  man  passed  a  ginxl  night,  vomiting  but  twice,  aiicl 
liad  dark-i'olored  sto<ds.  His  general  eonrlition  remained  nnehauged. 
On  September  29th  be  received  champagne,  and  now  iTcogni/,ed  that 
he  was  convalescent.  lie  was  givt^i  whiskey  and  stdtzer  water,  eqtial 
partii,  every  three  honrs,  and  at  10.45  a.  m.,  for  tljc  first  time,  precisely 
fortv-cight  hours  aftiT  admissifdi,  he  passed  one  pint  of  urine.  The 
examination  of  this  urine  showed  a  distinct  trace  of  albumin  ;  no  sugar ; 
ypecifie  gravity  1024  ;  acid  reaction,  and  the  sediment  contained  niinier- 
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ous  granular  tube-easte.  The  liquid  movements  continued  every  two 
hours,  and  again  he  passed  a  normal  quantity  of  urine.  On  September 
30th  the  diarrhoea  continued  to  average  one  stool  every  two  hours ;  the 
quantity  passed  was  small  and  the  color  had  become  dark.  The  patient 
was  excessively  irritable  and  nervous.  He  improved  slowly  for  two 
days,  and  then  sank  into  a  typhoid  state.  There  was  no  enlargement 
of  the  spleen  or  elevation  of  the  temperature. 

"  As  was  feared,  but  little  improvement  occurred,  and  the  typhoid 
state  continued  until  death,  which  took  place  on  October  5th,  or  eight 
days  after  admission  to  the  hospital. 

"  The  post-mortem  examination  revealed  the  ordinary  changes  that 
are  found  in  cholera;   the  kidneys  showed  a  severe  grade  of  acute 
parenchymatous  nephritis." 
Vol.  I.— 22 


DYSENTERY. 

By  HAMILTON  A.  WEST,  M.  D. 


Definition. — Under  the  term  dysentery  is  embraced  a  group  of 
morbid  conditions  affecting  chiefly  the  large  intestine,  characterized 
by  similar  symptoms,  but  differing  essentially  in  etiology,  clinical  course, 
and  pathological  results. 

In  attempting  to  give  a  definition  of  dysentery  which  would  include 
the  various  forms,  one  meets  with  the  same  difficulty  he  would  encoun- 
ter in  the  effort  to  define  under  one  category  the  different  types  of  pneu- 
monia. 

Woodward,  in  his  exhaustive  study  of  diarrhoea  and  dysentery,  de- 
spairing of  improving  upon  any  of  the  old  definitions,  does  not  offer  a 
new  one,  but,  following  Trousseau,  "  embraces  under  the  designation 
acute  dysentery  all  the  various  forms  of  acute  alvine  flux,  whether  mild 
or  severe,  in  which  tenesmus  is  a  prominent  symptom."  While  this 
event  is  important  as  indicative  of  an  inflammation  of  the  colon  and 
rectum  of  sufficient  intensity  to  make  expulsive  efforts  painful,  and  may 
eerve,  in  many  instances,  to  differentiate  diarrhoea  and  dysenteir,  it  is 
important  not  to  misinterpret  its  diagnostic  significance.  Tnere  is 
abundant  evidence  to  show  that  tormina  and  tenesmus  may  be  entirely 
absent  in  cases  which  are  proven  to  be  dysentery  by  the  autopsy,  and, 
on  the  other  hand,  that  various  local  causes,  as  piles,  ascarides,  intussus- 
oeption,  ulcers  of  the  rectum,  fissures,  vesical  calculi,  tumors,  and  in- 
flammatory conditions  in  and  around  the  uterus,  may  be  productive  of 
tenesmus  in  the  absence  of  dysenterj\  The  presence  of  any  symptom, 
however  important,  is  insufficient  to  characterize  the  disease. 

The  following  will  serve  as  an  illustration  of  the  prevalent  concep- 
tion of  dysentery  as  given  by  recent  writers : 

"  By  dysentery  is  meant  a  disease  of  the  colon  which  appears  sporadi- 
cally, but  more  often  in  epidemics ;  it  is  excited  by  infection  with  an 
denized  pathogenic  poison  about  which  we  have  as  yet  no  further 
knowledge  '  (Strumpell). 

The  fundamental  error  in  such  definitions  has  been  well  pointed  out 
by  Ball,  in  that  dysenterj^  is  regarded  "  as  a  morbid  entity,  an  infec- 
tious disease  expressing  itself  by  an  inflammation  of  the  large  intestine, 
essentially  the  same  in  its  sporadic,  endemic,  and  epidemic  forms,  in 
tropcal  climates  and  northern  latitudes,  and  varj'ine  in  its  symptom- 
atology and  pathology  in  different  cases  only  in  accordance  with  climatic 
and  other  modif)ring  conditions." 

It  comports  better  with  our  present  knowledge  to  broaden  the  term 
for  a  group  of  inflammations  of  the  colon  chiefly,  which  may  be  of 
^edfic  infectious  or  non-specific  origin,  which,  differing  however  widely 
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in  caiLsatioii,  jwithology,  and  rc^ult.s,  are  nevertheless  characterized  by  a 

siiuilaritv  hi  ^ynijitrmis, 

Tlie  1  111  lowing  fliissifii'iitiun  is  here*  adopted  in  eonformity  with  recent 
iiiinge,  ainK  thcMj^h  i^bjeetinnabli'  i'nmi  tht*  fact  thiit  it  h  based  both  upon 
the  nature  i>f  the  k'siou^  and  the  eauses,  it  is  practical,  for  the  rea.^n 
that  tlie  funiis  described  eau  usually  be  differentiated  during  life  :  viz. 
(1)  acute  catarrhal  sporadic  *>r  uon-speeitie  dyseiiter\-,  including  tha-^ 
cases  where  the  reetuni  is  ehietly  involved;  (2)  di}ihtheri!ie  dysentery  ; 
(3)  anj«ebie  l^r  trojiiral  dyH^iiterv  ;  and  (4)  secondary  dysfutcry. 

ETit»L(HJY. — This  eunstitutes  Diie  nt'  the  nio.nt  important  divisions  in 
the  study  of  tly^entery^  tor  from  a  knowledge  of  the  cau.ses  only  caii| 
there  be  <level<iped  an  intelligt^nt  and  snccessfVd  system  of  pn»phylaxisi. 
It  is  difficult  to  realize  in  northern  latitudes,  whert^  this  disease  [>re vails 
usually  in  mihl  and  sporadic  forms,  that  it  takes  rank  in  malignancy 
and  mortality  with  yellow  fever,  smallpox,  and  i-holem  as  one  of  the 
fiiru'  great  rpid"  tnir  diseases  of  the  worhl.  It  is  the  scourge  of  armies, 
causing  more  siekness  and  death  than  any  other  disease,  jjaticnts  with 
dysentery  and  diarrhfea  rivalbng  the  woiuided  in  multitude,  and  consti- 
tuting a  large  proportion  of  those  disehargiHl  fru'  disalrility. 

<y///^^fyr,— While  dysentery  may  occur  in  tempecUe  rt*gions  in  epi- 
demic form  at  times,  it  is  ufitoriously  prevalent  in  tropical  and  semi- 
trc^pical  regions,  as  in  the  East  and  West  I  tidies,  China,  Africa,  South 
Ann^rica,  Mexico,  anil  soutlicni  portions  of  the  United  States  of 
America. 

Sramat. — In  these  regions  the  efleet  of  heat  as  a  pretlisposing  fa<ctor 
is  shown  by  the  increase*!  numlu'r  of  cases  oeeinTing  during  the  hot 
nitiuths.  It  has  been  supjiosed  that  heat  at*ts  by  produeing  an  injurious 
operation  upon  the  alimentaiy  canal,  h-ading  to  iutTcased  excitability' 
and  disfU'dered  secretion,  but  it  is  more  probable  that  its  elfects  are  pro- 
duced by  aiding  in  the  deveh>pnicnt  of  the  siK'cial  pathogenic  organism, 
as  it  does  in  palutkl  fever,  and  explaining  the  fact,  as  mentioned  by 
Aitkr'U,  that  in  <'very  eoiiulry  where  that  disease  exists  dysentery  is  an 
cudemie  jnul  prevailing  disease. 

Af/*\ — No  age  is  exempt  fnmi  dys«iter)\  Adults  are  more  liable  to 
the  diphtheritic  and  ani*ebic  ibrms  than  cliildreii,  simply  liccanse  of 
greater  exjjosure  to  the  exciting  causes ;  but  if  we  regard  inflammati»ry 
diarrhoni  »ir  entcrty-i'olitis  as  synonymous  with  *lysentery,  then  it  is  u 
disease  of  great  fre(juency  and  mortality  in  *'hihlren*  Umpiestionablyj 
when  tins  disorder  in  cliildren  has  lasted  any  (^(Kisidei*iddc  length  id' time^f 
we  tintl  similar  lesions  to  those  found  in  the  ilysi'iitery  of  adults,  even  in 
the  abscuee  of  the  ordimuy  dysenteric  symptoms. 

Sex. — The  male  sex  is  more  liable  to  contract  this  disease  than  the 
female,  simply  from  greater  exposure  to  the  exciting  causes.  Thus,  out 
of  1:1  cases  of  the  amoebic  furm  i^r  ported  l>y  Conncihnan  and  Ijafleur, 
only  1  was  a  woman  :  of  the  7  casi's  imported  hy  the  writer,  all  were 
men.  When  we  e(*nsider  the  extent  from  which  men  sniier  tlie  evils 
incident  to  the  insanitary  conditions  of  camp,  army,  and  prison  life, 
wliieli  have  so  much  to  do  with  dysentery,  we  can  ap{>rcriate  the  i>rc- 
pfijideraiK'c  of  its  prevalence  in  this  sex. 

(Tif*lof;k*tfi  fhmltUmt^, — ^Variiais  circumstances  eoticerning  the  soil 
may  prtilisposc  to  dysentery  by  favoring  contamination  of  drinking 
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water,  but  as  reference  will  be  made  to  this  subject  fartlier  hii,  it  is 
unnecessary  to  enlarge  upon  it  here. 

Meteoroiofficdl  Ltjiuenees. — Chaugei*  iu  the  weather  and  tenmerature 
undoubtedly  act  an  prt-dii^poncnt.s  witli  regtird  to  dynentery.  Thus,  it 
has  been  observed  that  i^udden  riHluetion  iA*  the  temix^nUure  in  the 
night,  a»  i*  of  comoion  t^ceurrenee  in  the  autumn  season,  or  expfwiire 
to  rain  or  heavy  dews,  wilt  be  followed  by  an  increase  in  the  numt»er 
of  dysentery  ca^^^. 

Unhygienic  influene^^^  such  as  have   heretofore  prevailed  in  armiefn, 

et»,  and  prisons.  Dj^senterv  has  followed  the  track  of  all  the  ^reat 
finutes  which  have  travTrned  Europe  during  the  continental  wars  of  the 
past  two  hundred  years*  It  hel|*cd  to  clrstroy  the  Britif^h  army  in  Hol- 
Luul  in  1748.  It  dcni mated  tlie  French,  Prussiau,  and  Aastriau  armies 
in  171)2.  It  was  the  chief  cause  of  death  in  the  ill-fatinl  Walrhcren 
expedition  in  1801K  It  cut  down  the  garrison  of  Mantua  in  lHll-12. 
It  was  the  most  fatal  disease  in  the  Peninsula  campaign,  and  disastrous 
to  the  British  troops  in  the  Crimea  in  lHfi4.  It  is  the  disease  of  timi- 
L^hed  garrisons  in  lu'sieged  towns,  of  I)am^n  eneanipments,  of  starving 
prisoners,  and  of  tivoti^  navigating  tropieal  seas. 

Dyst^ntery  and  <liarrhfea  w^ere  of  enorumus  fn-queney  in  the  Federal 
and  Confedenite  armies  during  the  Civil  War  in  Ameriea  from  1H61- 
65,  As  state<l  by  WfMxlwaril :  **  Thesi*  disonlers  occurred  witli  m(»re 
frc^pieney  and  produced  more  sickness  and  mortality  than  any  other 
fnnn  of  disease.  They  madt'  thi'ir  ajipeararu'e  in  tlie  very  l>eginning 
of  the  war,  not  infrequently  prevailing  in  nvw  regiments  before  their 
iiri^i nidation  was  eompli'ti',  and  altfiuugh,  as  a  rule,  comparatively  mild 

first,  were  not  liing  in  arquiring  a  fonnidal)h*  character.  S)on  no 
irmy  could  move  with*>ut  leaving  behind  it  a  host  of  victims.  They 
m>wded  the  ambulance  trains,  the  railnrnd  (^ars,  the  steamboats.  In 
the  general  h(*spitiils  they  wc-re  ofleii  more  tutmerous  than  tht*  sick  from 
all  other  diseases.  Tht'v  abounded  in  the  eonvaleseent  ejtmps,  and 
formed  a  large  proportion  <d*  those  disehargt^d  from  the  service  ti>r  dis- 
ability. Many  i»f  the  prisoners  u[ion  both  sides  sutfertMl  and  died  from 
dy!M-*ntery,  Ft>r  many  numths  after  the  war  was  over  ami  most  of  the 
(nmjis  had  returned  to  their  homes  deaths  from  ehroni*'  diarrhfca  and 
dyf*entery  c*t»ntniet«Hl  in  the  service  continued  to  be  id"  fre4|uent  (K-eur- 
n-nei*  annuig  them.'*  What  explanatiim  eaii  be  given  of  this  exe<'ssive 
morbidity  and  mortality  fr4>m  intestinal  Huxes  in  army  life?  Tin*  re[)ly 
ittiMt  be  that  it  lies  in  the  infracticui  of  almost  every  item  of  sjinitary 
law  which  Is  iucideutal  to,  and  st»  far  hits  apjK*ared  to  be  inevitable  in, 
times  of  war. 

The  lowering  of  Vital  resistance  from  overerowding,  irregular  halnts, 
eitpcMure  to  bad  weather,  foret^l  marehe^,  want  *>f  re^t,  iHteuqu'i-ate  eat- 
ing and  drinking,  ba*l  eooking»  ami  iTn[>erfect  quality  of  the  fiHMl,  l)v 
producing  intestinal  catarrh  provide  a  suitaldc  soil  for  the  growth  and 
ik*velopment  of  pathogi^nic  «>rganisnis,  wliiefi  in  the  opinion  of  the  writ(*r 
an^  m<ist  apt  to  gain  an  entrance  through  eontaminate*!  drinking  water, 
»uch  |>ollnted  water  .-^upply  being  s[»( cially  apt  to  m*cur  in  cmnps  and 
amtk^. 

B<*fon»  dis4:HiBf4iiig  the  methfHls  nf  water  infection  mention  should  be 
nuuic  of  other  mii^*si  which  an*  mainly  predisposing. 
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Errors  of  filH  havp  hopn  rc^ganlc^l  frnni  time  ini memorial  as  potent 
fiictoj-i^  ill  til*'  prodiu'tiun  of  tlysi'titcry,  ^\rti(4es  wliicli  Iiave  been  con- 
sideriHJ  as  most  uhrmxious  aiv  uuripf  fruit,  decomposing  ve^tabW, 
tainted  meat,  eanned  ii^h,  meat,  and  vegetublei?,  8uch  artielei^  are  more 
liable  to  etuiye  diarrhoea,  nature  thiip*  getting  rid  of  the  irritant  sub- 
stances, OeeasifMudly,  luiwever,  hiueh  dietetie  errt^r^  rc^sult  in  a  catarrhal 
proctitis,  wliieh  rapitlly  siih^des  wlien  tlie  tiffendiiig  cause  is  n^movfHl, 
Dysentery  is  imt  likt^ly  Ut  result  unless  thr  error  is  frequently  repcati*d, 
but  I  he  eatarrha!  etjuditinu  eu suing  upon  tliet^iry  faults  will  uudonbtedlj 
predispose  to  the  wurst  lorms  of  the  disease.  The  idea  that  fresli  fruits 
aiul  vegetables  are  dangerous  has  In^en  prov(*n  to  be  a  mistake  ;  on  the 
enutrary,  aruiy  exiK'rieuee  has  denuHistrateil  that  by  warding  oft*  scurvy 
and  niJiintaiuiug  a  better  state  of  general  health  <lysentery  is  at'tually 
preveuti'd   wh(^n  sueh  articles  are  freely  cunsuined, 

( htinfipftflotiy  tnifi  iiiiftifityn  hi  ihr  Bmnls  of  Juniuutatirt  Irritant 
Compoumfs, — A'irchow  and  others  have  attached  great  importinu^e  to 
Huch  conditioui^i  as  causes  of  dy*?entery.  Several  circumstances  s^how 
that  this  view  is  tnic  of  a  certain  class  of  cases»  or  at  least  that  sueh 
influences  predis]>ose  to  dysenter}^ — viz,  the  catarrhal  and  diphtheritic 
inriammiUinn,  ulecratitiu,  sliaighing,  nnd  perfnratiou  oi'the  mue«»us  mem- 
brane in  er intact  with  fecal  masses  which  ai-rumulate  abuve  tlie  point  iif 
oVistnu'tion  in  cases  of  strii'ture,  and  the  fact  that  eonstipiitiim  otUni  pre- 
cedes the  occurrence  of  dysentery,  arc  siguiflcaut  in  this  direction. 

ihm^fifttihtur!  (hmiifhit  uf  thm'  ExpfP<riL — A^arious  writci>  on  dis- 
eases of  (*amps  and  arndes  liave  called  attentiou  to  the  effects  nf  exhaus- 
titm  from  fatigue^  over-exertiuu,  loss  of  sh'cp  dnriiig  long  marches, 
sieges,  battles  ^d"  several  days'  dnration,  ns  prtnlis^n^siug  to  dyst*nter\\ 

In  a  like  manner,  any  severe  constitutional  disorder  producing  gen- 
eml  debility  favors  the  development  of  dysentery  among  tliose  ex^io8od 
to  its  exciting  ciiuses.  Thus,  Finger,  in  deseribing  the  Prague  epidemic, 
calls  attention  to  the  fn^fjueucy  with  which  the  disease  atlat^ks  |Ktticntd 
already  the  victims  nf  tul)en'ulosis,  caneer,  typhus  fever,  syphilid,  and  i 
Bright^  disease.  \V(MMlward  contirms  these  observati<ius,  and  atlds  that 
in  the  Amerieini  Civil  War  the  diseases  in  which  dysentery  m^currcd 
prinei[>idly  as  a  secondary  affect irm  were  tubeiTulosis,  typhoid  fever, 
malarial  fever,  and  seurvy,  and  tlint  in  tuberculosis  and  tyi»hoid  fever 
there  was  not  only  tlu'  intestinal  ulc*t*nition  jjeruliiir  tc*  these  dist^se$», 
but  in  many  iiistauees  aeutc  eatarrhal  and  dijihtheritie  ilysen(er\*  devel- 
t^ped  as  the  termiual  event. 

As  reganls  malaria  and  the  scorlnitic  tiunt,  the  evidence  is  conclusive 
that  the  cachectic  condititai  produced  by  these  diseases  is  es|x^eially 
favorable  for  the  developnieut  id'  dysentery, 

Drhtkhif/  Water, — lu  regsird  to  (*untaiuiuatiou  of  drinking  water  as  a 
source  of  iufeetion,  it  has  been  4'r»ueltisivt !}'  proven  tliat  the  infectious 
miiTo-^irgauisms  of  rholera  and  typlioid  fever  (iuh'stinal  disca^^es)  also 
are  largely  conveyed  liy  means  id'  impure  water.  It  will  be  shtAVii  tliat 
there  is  at  least  a  strong  probal»ility  for  such  an  c»rigin  in  many  i'asi^  of 
dysenter)\  When  we  consider  the  large  i|uantity  c*f  water  eiujsumcd  by 
every  imlividunl,  the  cxtreiue  likelihood  tvf  its  crmtatrduation  with  )>ath- 
ogenic  orgnuisms,  nud  that,  unlike  the  fiwKl,  it  usually  is  takiii  without 
any  previnus   prepanition   by   which   such   infectious  agents   might  be 
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des^tnn'ed,  we  can  apprc^iato  tht-  inriueiioe  a  poisoned  water  supply 
might  have  as  an  cxeitont  of  this  diseasL'. 

From  the  earliest  timt^  the  use  of  impure  drinking  water  has  been 
d^iL^idereil  as  a  ani^*  of  intestinal  fluxet?.  Hip|H»erates  diseased  the 
que^^tion  at  length,  and  attrilnite<l  the  m/eurrenee  oi'  sneh  disorder 
annirig  thosi'  wlui  live  in  iiiarsliy  districts  to  drinking  the  stagnant  water 
of  hikes  and  j>onds.  This  opinion  was  tpiuted  hv  Giden,  who  pointed 
out  the  methiKls  of  purifying  water  by  filtnitiou  and  lioiling. 

It  is  unneeessary  to  discuss  at  length  tlie  various  ingretlients  of  water 
whieli  have  been  supposed  to  exereise  a  c^ausative  inrtuenee  in  the  pm- 
duetion  i»f  dysentery.  Evil  etteets  have  been  aseribed  to  inorgjiuie  sub- 
8tanee.s  in  suspension  and  sueh  substanees  in  suhition  as  sul(>hate  and 
carbonate  of  rnni-,  stilts  of  soda,  potiish,  and  magnesia*  The  evidenee 
U(Xin  this  subject  appears  to  be  that,  while  sueh  waters  mav  t^ften  have 
a  purgative  effect,  espe<Hally  U[H)n  those  unaecibitomed  to  their  m^e,  and 
may  l:>e  deleterious  in  otlu'r  ways,  tliere  is  uo  pnx>f  to  show  that  these 
chemic^d  ingredients  will  cause  dysentery.  Faeb^  appearing  to  offer 
such  demonstration — *•.  y.  where  in  an  ejvideinie  of  dysentery  «ndy  those 
who  dniuk  liiuestone  water  were  atfeeted,  those  who  used  ci.-tern  water 
being  entirely  exempt — do  not  prove  that  the  carbonate  of  lime  was  the 
morbific  agent,  but  only  that  such  water,  being  supplied  by  surface 
dminagt*,  wns  liable  to  other  eontaoiinatir»u. 

The  presence  of  ^Iccomposing  matters  of  vegetable  origin  in  the  water 
us<h1  fur  tlriuk  has  been  regarded  as  a  cause  <»f  intestinal  tliix»  but  so  far 
tlie  evi<leuce  froju  either  custom  or  experiment  has  been  inconclusive  as 
to  the  evil  elieet^  of  such  substances. 

Paihotifnic  Miet'o-orf/afusnw  in  Thnnkinr/  WaUt\ — Since  the  facts  as 
l^mrdj?  this  Minrce  of  infection  have  been  established  as  t<>  tyj>lioid  fever 
aim  oholera,  the  pn^bability  of  a  simihir  origin  of  dysentery  Ims  been 
greatly  strinigthened,  and  In  the  o|iiuion  i*f  the  writer  ample  ennlinna- 
tion  will  1k»  oflTered  when  similar  niethotls  of  investigation  have  been 
applicHl  Ut  dyst»nterv  ;  and  here,  also,  feenl  eimtaminatioii  Is  the  most 
prolmble  sounx*  of  infection.  1  will  cite  but  a  few  of  the  facts  which 
gu  to  sup|n»rt  this  view. 

Read  rrlates  that  in  August  and  S^ptemlier,  1870,  one  of  two  regi- 
ment;^ lodput  in  llir  barracks  at  Mety.  sntl'ered  greatly  from  dysentery, 
while  the  othi'r  had  but  tew  cases*  On  in([uiry  it  was  found  that  the 
fi»nuer  obtiiined  its  drinking  water  from  two  wells  wlii(*h  were  prove<l 
to  liave  lH^*n  contaminated  with  fecal  matter  filtered  from  neighboring 
latrine:^,  while  the  latter  drank  from  two  wells  not  having  sueh  connec- 
tion*    The  impure  wells  were  closvd  and  the  disease  at  once  subsided. 

Oaks  tmecfl  an  outbreak  of  dyst*ntery  at  Cape  Coast  (  Vistlc,  on  the 
W€s«t  i*tiast  of  Africa,  to  the  jijissiige  nf  sewage  from  a  eess|KK>l  inlo  one 
of  the  tanks  supplying  drinking  water. 

One  of  the  most  *Minchisive  instances  upon  record  of  water  infei^ion 
i^  that  mentioned  by  Fagge  in  repird  to  the  prcvahnice  of  tlyseutery  in 
llw  Mtllljsink  prison.  It  ajijK^ars  that  this  disease  had  prevailed  ex* 
ti*n*i%*ely  ttUil  for  a  long  tinu*  in  this  prison.  Fagge  says:  **  In  the 
year  IH5I  th«»  prison4'rs  eeascMl  to  be  liable  to  dysentery,  and  during  the 
iM*xt  eight4'<'n  years  (up  to  1K72)  iuie  death  only  oecnrrctl  from  that  dis- 
cone  or  from  diarrhiea  ;  indt*e<l,  so  far  as  I  am  aware,  the  immunitv  has 
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continiietl  down  to  the  present  time.    Now  one,  and  only  one,  change 
its  hygienic  arrangement  has  coincided  in  time  with  this  improvemenl 
in  tlic  sanitary  state  of  the  prison.     Formerly  the  water  which  the  coi 
vieti»  drank  was  taken  directly  fr<jni  the  Thames  as  it  ebhed  and  flow 
beneath  the  walls.     But  uo  An^ust  10,  1854^  the  artesian  well  in  Ti 
lalgar  Scjuarc  wa>  made  the  source  of  snpply  to  tlic  prison  ;  this  lias 
sine<'  continued.     The  change  was  effected  in  the  midst  of  the  cholera 
epidemic  ;  six   days  aih^rward   the  disease   suddenly  ceased,     T^1ll1*^id 
icvcr  too  no  longer  attiicks  the  convicts,  and  the  death  mte  has  d<Hdincd 
to  a!i  extraordinary  exteut.     It  is,  I  think,  impossibh*  to  avoid  the  cou- 
elusion  tliat  tlie  exciting  cause  of  dysentery  in  Milllmnk  prison  ^vas  th< 
Thames  water,  and  in  all  pr<ibability  the  noxious  ingredient  was  deriv 
from  the  sewage  cc»utained  in  it.**      Fecial  c(»ntaminution  is  nndonbledly 
the  explanation  of  the  excessive  prevalence   of  tlysentery   in  military 
camps  in  times  of  war.     The  notorious  difficulty  is  a  proiHT  disposal 
of  tlie  excrement  of  large  bodies  of  men  ;  its  indiscriminate   deposit 
upon  the  gr<iund  from  whence  it  could  be  Wiished  by  every  rain  in t<i  the 
shallow  wells,  springs,  and  creeks  which  afforded  the  water  supply  fur- 
nishes the  key  to  the  sitiuition, 

(.■cmltN/him. — The  question  of  the  coutagionsness  of  dysentery  is  o; 
which   iias  been   extensively  tliscussed.     It  would  be  uselesi*  to  quoi 
authorities  or  recapitulate  tlie  reasons  they  give  for  their  opinions  njwn 
this  subject.     We  eau  understand  the*  wide  ditfc-rcnees  which   prev 
when   we  runsitler  the   various  standpoints  from  which  the  dist^se 
viewtxl,  antl  the  wsnif  of  unanimity  as  to  what  (constitutes  contagioi 
ness.     If  we  accept  the  miHlern  definition  of  contagion — that  is  to  imy] 
when  the  mieronirganism  which  causes  a  disease  may  under  the  ordi- 
nary  conditions  of  life  l>e  treed   frtjm  the  l>rKly  of  tl>e  diseasecl  jK^i'son 
and  by  whatever  means  e<>nveyed  to  the  body  of  another  in  a  condition 
capable  (*f  lighting  up  tla'  disease  anew — then  we  must  Ciinchide  tl 
(iysentei'v  is  contagious,  the  evidence  going  to  show  that  the  eontagiu 
is  in  the  dejecta,  and  is  likely  to  repro<Juee  the  ilisease  in  other  vieti 
c4iiefly  through  the  drinking  water.     It  is  probable  that  in  the  future^ 
we^  must  recognize  a  number  of  different  orgsmisms  as  the  cause  of  tlie 
vari(»us  fVu'ms  of  <lyseuterv,  for  it  is  impossilde  tliat  eondlti(»ns  s«i  van"- 
iug  in  both  their  atuitomical  ami  clinical  aspet-tstis  are  the  various  forms 
of  dysenti^rv  can  be  due  to  a  single  organLsm  or  even  a  single  group  of 
organisms. 

The  Afiuvha  Dt/HetUerica* — Although  earlier  observers  had  discovered 
certain  organisms  belonging  to  the  protozoa  in  the  stools,  the  first  ac- 
count given  nf  the  pres(^nee  of  anifehie  in  the  intestinal  I'lUitents  was 
given  by  Landil  in  lH"j*K     Los(4i  was  the  first  author  wlio  gave  an  accu* 
mte  dcMTiptitJU  of  a  species  of  amo4ne  which  he  foun*!  in  the  stiwds  of^i 
a  dysenteric  patient,  together  with  a  careful  clinical  history  and  acci>ui]|^| 
of  the  autopsy.     The  first  ease  studied   by  Losch  was  received  itj  th^^ 
clinic  of  Prof.  Eiehwald  in  St.  Peterslmrg  in  November,   187*^.     The 
amo*ba*  fianul  in  the  stools  were  oval,  pi'ar-sluiped  or  irregtdar  in  form, 
five  to  eight  times  the  size  of  a  red  hh»od  corpuscle.     Th(*y  were  ibnned 
of  an  outer  hyaline  or  faiutly  gnimdar  material  enclosing  a  more  gran- 
ular  mass.     They   wvre  often  so  abunilaut   that   a  single  field  of  th< 
microscope  contained  sixty  or  seventy*     They  eliangeil  their  form 
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quently  with  great  rapidity,  thrusting  out  bhmt  procesi^e^  which  were 
It  tirat'i?  quickly  withdniwii ;  ut  others  the  gninuhir  interi^ir  slowly 
lowed  into  theiii  and  a  ehiitige  uf  pluee  resulted.  The  uiieleiis  was 
I»ale,  of  delicate  contour,  and  (liffieult  to  make  out.  It  always  contained 
a  nucleolus  of  variable  size. 

In  the  resting  amo^bre  the  nucleus  wjls  always  in  the  midst  of  the 
granular  interior*  Refnictivt*  vacuoles  uf  various  sizes  which  under- 
went some  change  of  furni  were  very  nunierou?^  in  the  central  mass. 
Foreign  substances,  such  as  bacteria,  fragments  of  cells,  and  red  blood 
corpuscles,  were  frtnjuently  seen  in  the  anirebte, 

Cunningham,  the  only  observer  who  htis  reported  on  the  subject  from 
Imlia,  stiites  that  he  htis  found  anKcha*  in  the  intestinal  canal  of  healthy 
j>ersons,  as  well  as  in  those  affected  with  ehoh^ni  and  nther  diseases.  lie 
thinks  the  (Hmditions  which  es|K'ciaUy  fav«»r  their  |)resence  arc  flyidity 
of  the  stools  and  an  alkaline  re^ictiim.  He  friuiid  thmi  also  in  the  ihing 
of  horses  and  cows,  and  discovered   bodies  which  he  regarde<l  as  their 

In  the  cholera  report  of  Koch  an  account  is  given  of  aufopsies  made 
on  o  t-ases  of  dysenterv  in  Egypt.  In  the  colon  of  most  oi  the  cases 
■there  were  redenm  and  extensive  ulcemti*m  of  the  nuicmis  membnine; 
amceha?  were  found  at  the  base  tif  tlie  ulcers  and  in  the  Tiiaterial  cover- 
ing them  in  all  but  «>ne  case,  and  in  tliat  the  uli-crs  were  healed, 

Amcpba?  have  been  found  in  the  intestinal  (contents  by  four  Italian 
observers — Gnissi,  Perroncito,  Calaudruecin,  and  Blanchard.  Their 
rejjorts  have  reference  only  to  the  prcstiiec  nf  the  organisms. 

Next  in  importance  to  the  paper  uf  Los(*h  on  the  atniebie  were  the 
olwervations  published  in  a  series  of  pa|>ers  by  Kartnlis  of  Alexandria, 
Egypt,  nn  dysentery  and  abscess  of  tlic  liver  in  1H87,  IHHll,  l.S9i>,  18111. 
In  hLs  first  puliliciitinn  he  gives  a  description  of  the  anKclne  not  differ- 
ing materially  fii»ni  that  of  Losch,  exct  pt  as  to  the  size  of  the  organ - 
h^nu  The  S4*eond  pa|K'r,  j>nblished  in  Virvhow^i^  Arvhh\  is  devotetl  t*> 
the  study  of  tlie  relation  «jf  the  anueba*  to  abscens  of  the  liver,  and  t^f 
his  attempts  to  s*'eure  pure  cultures.  In  aneilher  article  he  calls  atten- 
tion to  the  wdder  distribution  of  the  amiebie,  and  cites  cases  in  which 
they  were  found  in  (Jreece.  In  liis  last  article  he  gives  details  of  his 
experiments  in  the  ctdtivation  of  the  amoeba,  and  bcs]H»aks  for  this 
«>rgiinism  as  the  cause  of  dysentery  a  greater  rcc(»gnition  among  pathol- 
«>gists  than  it  has  hitlierto  had. 

The  culture  mc<Iiinn  found  most  suitable  was  an  alkaline  straw  infu- 
*ifiii,  to  which  was  added  either  contents  of  livi-r  abscess  or  stools  ctni- 
taining  unifebie.  In  twenty-four  to  forty-<Mght  hours  a  thin  membnine 
fomxMi  on  the  surface  which  consisted  of  bacteria  an<l  young  ninoOwe, 
S!H<li<fl  in  iln»p  **ultures,  the  amrebte  were  much  smaller  than  those  in 
ilh  -'tiKds  ;  their  movements  in  the  swarm  fc»rm  were  very  active,  but 
tfi'  V  did  not  send  ont  pseudopxliiu  Among  the  actively  moving  amcebu* 
>v**n'  found  round  inactivi*  l>odics  with  a  nuchnis  and  finely  grarudar 
(irotoplfism  iilK>m  the  sixe  of  a  white  blood  corpuscle  ;  these  were  tliought 
to  be  ?^jM>n^s, 

Pure  cultureii  were  difficult  to  obtain  :  suoceas  was  si*cured  only  in 

.  where  the  material  wa-  obtaint  d  from  a  liver  abs<*ejvs  free  from 

With  b*)tJi  pure  and  impure  eidtures  inoculations  were  made 
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in  i'i.it<  with  poj^itive  results,  hy  inyH^thig  tht*  riiltures  into  the  rertura  and 
tying  the  aiui?^.     Feeding  the  iinioiuLs  with  anirpbje  jy^ave  DPgative  rt^ults, 

HlftVii,  in  1887,  investif^ati'd  the  dysc*riterv  prevalent  iu  Fra^j^ue,  am! 
found  anuebie  in  HO  ca,se6  of  partly  endemic  and  partly  t^pcinidic  dvs^- 
enter}'.  His  deM'riptitJn  of  them  agrees  fully  with  that  of  Kartulis. 
Hlava  also  injiH'ted  stools  eonlaininw'  tht'  <irganisms  into  the  rectum  of 
dojrs  an<l  rat^^  witli  |M)sitive  results.  Kartulis  remarks  that  ch»gs  in 
Egypt  were  s]naitane<aisly  atleeted  with  dysent^iry,  and  the  same  imicebu^ 
were  fonnd  in  the  stools  as  in  man. 

Osier;  in  181*0,  wns  the  first  in  America  to  discover  ania^jjc,  finding 
them  in  the  et>ntents  ui'  a  liver  abscess  in  a  patient  operati-d  on  by  Dr. 
Tiifany  M^  Rait  inn  ire.  Tliey  were  present  in  hirge  numbers  in  the  |)ns, 
and  subsequently  fonnd  in  the  stools.  The  patient  had  coiitnicted 
chronic  dysentery  in   Pauanui. 

The  organism,  as  described  by  Osier,  conforn]s  in  everj'  resi>ect  to  the 
description  of  Kartnlis  except  in  being  a  little  larger..  In  1890,  Mus- 
scr  jnid  Stengel  I'jn^h  rejmrted  l\  i-ases  i>f  dysentery  in  which  amrrbsD 
wf^rr  fmind.  In  April,  ISJJ],  Dock  gave  a  rf^'^nme  of  the  subjec*t,  and 
reported  12  cases  of  aniccbic  dysentery^  ocpurring  in  (lalveston,  TexiL**. 
In  4  of  these  there  was  abscess  of  the  liver,  and  in  4  this  ihseasc  was 
only  rerugnizf'd  at  tlie  autopsy,  symptoms  of  dysentery  not  being  pn^s- 
ent  dnriiig  lile,  the  lesions  in  these  caseg  involving  only  the  ctecura, 
I>ock*s  des(*ri{>tion  of  tlu*  organisms  is  in  ar^-ord  with  that  of  Kartulis 
and  tttJuTs, 

In  18f>l  '  ('(HUicilman  and  Tjarteiu*  revii'Wed  the  literature  of  ama>bic 
dyhenterVj  and  ^-iive  tlie  results  rif  a  careful  analysis  and  study  o(  15 
cases  4M"curriug  in  Bid ti more,  antl  a  ct*mparisi>n  of  the  symptoms  ob- 
sci-^'cd  in  the  ciitarrhal  and  dijihtlieritic  tbrnKs  with  those  of  am*ebic  dys- 
entery. As  more  tluni  Imif  of  these  eases  were  fatal,  they  w«*re  able  to 
makt*  nuujy  valuable  nd<litions  to  our  knowledge  of  the  pathological 
anatomy  rtf  this  disrase,  Iu  the  remarks  here  given  I  have  fi^eely 
dniwn  ujion  the  excellent  summary  of  the  subject  as  presented  by  these 
autht^rs. 

In  Si^"ptember,  18f):^,  the  writer  reported  7  cases  of  dysentery  treated 
in  the  JiJni  Srsdy  Hospital,  (ialvrstun,  Texas,  during  the  previous' 
year,  in  wfiirli  tlie  amiebte  wen*  lb  mid.  The  sy^apton^^  in  these  ca^^es ' 
were  uniform  and  chnraeteristic  r  as  they  all  recovered  or  were  dis- 
charged uncured,  no  autopsies  were  made.  In  1  ease  the  discover)*  of 
annelia?  in  the  pus  from  a  liver  abscess  led  to  the  diagnosis,  the  intesti- 
nal sym|)toms  being  very  obscure.  The  orgfinisms  in  tht*j*e  cases  pre- 
sented the  teatures  as  recorded  by  other  ol^hirvirs. 

Banmg-arten,  speaking  of  the  opinion  ex|m*ss(*d  l>y  KtirtuHs  that  the 
anneba^  are  tlie  caus<'  of  dysentery,  says  i  **  We  regjird  it  is  inij>rol»abIe 
tliat  the  ama»l>fe  am  pro<bice  the  entire  series  of  changes  which  con- 
stitute the  dysenterit^  pnic<'ss.  Anatomically*  dysent<'ry  consists  in  a 
combination  of  dijihtlu^ritic  an<l  purulent  intlnnunation,  which  rapidly 
produces  deep  nlecrat  tuns  of  the  parts  affected;  there  is  no  analogy  to 
make  us  believe  that  amtebjc  ean  be  thi'  4'nuse  of  the  ulcemtion.  We 
think  it  more  probable  that  pyogenic  niieroHtrgauisms  play  an  impt>rt^ 
rt  with  tlie  anuebie  iu  the  production  of  tropical  dysenter}\'' 
*  Johis  Hopkins  Hospital  EcporUf  vol.  ii.  Noft.  7*9. 
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Councilman  and  Lafleur,  after  an  exhaustive  study  of  the  subject, 
state,  as  a  part  of  their  conclusions,  "  that  the  amcebic  is  a  form  of  dys- 
entery which  etiolog^ically,  clinically,  and  anatomically  should  be  re- 
garded as  a  distinct  disease,  and  that  the  amoeba  has  been  shown  to  be 
the  causative  agent  from  its  constant  presence  in  the  stools  and  the  ana- 
tomical lesions,  and  from  the  inoculation  experiments  of  Kartulis." 

While  I  am  strongly  inclined  to  believe  in  the  correctness  of  this 
conclusion,  yet,  on  account  of  the  difficulty  of  obtaining  pure  cultures 
of  the  amoebae,  and  the  uncertainty  of  the  inoculation  experiments  of 
Kartulis,  the  pathogenic  influence  of  these  organisms  must  be  considered 
as  lacking  that  complete  and  stringent  proof  requisite  to  identify  its 
positive  causative  influence. 

1.  Acute  Catarrhal  Dysentery. 

Pathological  Anatomy. — Since  acute  catarrhal  dysentery  most 
frequently  ends  in  recoverj-,  opportunities  for  post-mortem  examinations 
are  rare  in  uncomplicated  cases. 

The  colon,  ana  more  particularly  the  caecum,  hepatic,  splenic,  and 
sigmoid  flexures,  and  rectum,  are  the  parts  chiefly  involved,  though 
sometimes  the  ileum  is  also  affected.  Areas  of  mucous  membrane  are 
congested,  red,  swollen,  and  more  or  less  covered  with  tenacious,  yellow- 
ish or  bmwnish  red  mucus,  with  some  admixture  of  pus.  Punctate  or 
diffiised  extnivasations  of  blocnl  are  usually  visible.  The  solitary  glands 
are  g(»nerally  enlarged,  and  project  as  grayish  white  elevations,  from  the 
size  of  a  pinhead  to  that  of  a  pea.  The  submucous  tissue  is  swollen 
from  congc»stion  and  serous  infiltration.  If  the  case  is  prolonged,  follic- 
ular ulceration  or  diphtheritic  inflammation  may  ensue. 

The  following  is  a  synopsis  of  changes  as  found  in  the  intestines  of 
a  typical  case  rejwrted  by  Councilman  and  I^fleur  :  "  The  patient,  aged 
sixty-three,  had  dysentery  two  weeks  before  death.  He  had  severe  pain  : 
the  stools  were  fluid,  but  contained  no  blood.  Numerous  ulcers  were 
found  in  the  colon,  especially  the  descending  portion,  and  the  rectum. 
The  ulcers  were  usually  superficial,  and  many  confineil  to  the  mucous 
membrane  ;  others  were  deeper,  but  none  extended  to  the  muscular  coat. 
Si)me  of  the  ulcers  were  round ;  others  of  irregular  shaj>e  fn)m  the 
uni(m  of  adjacent  ones.  The  e<lges  were  smooth  and  were  und(»rmined. 
The  intestine  was  not  thickened,  except  about  the  largest  and  deej>est 
ulcers.  The  mucous  membrane  generally  was  pale  and  soft.  The  tis- 
sue, after  lianlening  in  alcohol  and  submi.ssion  to  microscopic  examina- 
tion, showed  decideil  changes.  The  su|KTficial  jK)rtions  of  the  mucous 
membnine  near  the  ulcers  was  broken  down  into  a  granular  Icmking 
mass,  in  which  only  the  remains  of  cells  were  fouiul.  DeejXT  down 
tliere  was  a  diffuse  infiltration  with  pus  cells,  most  marked  just  al)ove 
the  niiiscularis  mucosa.  Liel)erkulm's  ghinds  showed  various  stages  of 
disorganization.  In  some  instan(H\s  they  w<»re  dilated  into  thin-walhHl 
oystrt,  fillwl  with  pus  cells ;  in  others  the  (vlls  were  separated  from  (»ach 
other,  forming  irregular  ma^^ses  of  epithelium  ;  the  cells  were  generally 
swollen  and  with  indistinct  outlines.  The  lymphoid  cells  were  increased 
and  the  solitarj'  follicles  slightly  eiilargcMl. 

"  In  the  mucous  membrane  corresjK)iiding  to  the  whitish  areas  there 


DESCRIPTION   OF   PLATE   III. 

Fig,  1 :  A  transverse  section  of  colon  near  the  cwcum  in  a  case  of  seeonil:iry  diph- 
tht^riiic  (lyH4:'Titery  following  the  amcebic  form,  oomplicaletl  by  an  extensiTe  nbscew  <\i  the 
riglit  lobe  uf  the  liver.    Following  is  a  Brief  bist^jry  of  the  case :  Aug,  Schmidt,  iigeil  font- 
throe,  native  of  Uemiany,  laborer^  admitted  to  Sealy  Ilospitali  G&lreston,  (3ct.  2;J,  1895* 
Li  vent  in  Cralveston  fifteen  years;  previoiw  health  g^Mid,  with  exception  nf  an  iittAtkfrf 
diarrhfva  fifteen  yearK  ii^o,     Uave  a   bLstt>ni'  of  t]iarrh<ea  alternuting  wilb  e«jnstij>atifni, 
histing  alxmt  three  weekw  |>rJor  to  udml'^sion.     Stools  varied  in  number  frum  fmir  to  ten 
daily ;  contained  raiiciifl,  but  no  hbx>d.     There  had  heen  sonie  abdominal  pain,  Init  i«> 
tenesmus.     Condition  on  udmission :   anorexia,  tongue  iliiekly  coated  and  bromi,  jsli^lil 
tenderness  over  right  bypothondriuni.     Bowels  obHthiately  constipated  fn:»m  Oct  23*1 
until  Dec.  M  ;  wtoolf*  averaged  one  daily.    Under  the  nsc  of  repealed  bixativc!*  during  tk 
succeeding  three  weeks  the  number  averaged  two  daily  ;   enenmta  and  purgative*  werv 
re<|uired  to  keep  tlie  boweln  active  tin  ring  this  time.     Dec.  27tli  a  wevere  uncontroihhtr 
diarrlura  ensued,  the  number  of  tttot da  varying  from  three  to  twenty*three  daily ;  th* 
dejections  were  large,  thin,  and  watery,  cont^iining  mucuH,  small  panicles  of  fecal  niatiei, 
and  undigested  f<MKi,  cbieHy  ca*sein  ;  examination  for  amo'lw  negative.     Diarrhtxs  laited 
until  the  patient  died,  Jan,  8,  1895.     During  the  first  four  weeks  the  temperature  variei) 
from  normal  to  100.4°  F-  :  the  following  three  weeks  it  was  higher^  nmging  from  lOO^to 
^02^  once  reaching  103°  F,;  on  Nov.  .^^Oth  and  r*et\  84!  it  wm*  subnormal  (97^).    On  Dee 
11th  there  was  a  nevere  rijjor,  folhiwed   by  a  leni[K*r:itnre  f^f  HHyM  F. ;  similar  rigon  and 
high  temperature  occurrwl  on  the  J4t!ij  VMK  --Jth,  and  tiuhtietjuently.    During  thi§  period 
ihe  patient  cnrnplaineil  of  severe  pain  iti  the  hepatic  region.     Alweesn  of  the  liver  was«tu^ 
|MH'tr<l,  and  an  operation  arranged  for,  but  Ijeing  jMistjwjoetl  for  sw)rae  reason  and  the  coo* 
dition  iKM'omiug  hopoletis,   inei*iion   was   abandoned.     The   autofisy   revealed   exteofflvt 
ulceration  throughout  the  large  intestine,  as  shown  by  photograpli.     The  drawing,  by 
Frof,  W.  Keih^r,  made  nhortly  after  deatli,  shows  the  dark  diHCtdoratJon,  tlie  oval-shapo) 
ulcers,  crowded  together  and  moj^tly  tHwerwl  by  a  rloHcly  adlierent  diphtheritic  exudation, 
extending  in  depth  to  the  moHcuIar  coat,  and  having  their  hmg  diameter  acrop«  the  gut 
The  drawing  U  life^ize  juid  the  cnloriug  true.     The  ulcers  were  situalwl  niaiulj  upun 
the  erects  of  the  folds  of  the  moeosa,  the  grayish,  dark  green  discHilonitione  eorreffpondiit^ 
to  the  de[»re*tsiouH  l>etween  the  ftddn.     The  entire  colon  wnn  thickened  and  Hoftened  :  tltv 
latter  probably   wa»  a   paHt-mortem  change.     The  small   intestintw  were  normah     Tht 
entire  right  U)he  of  the  liver  wan  WH'upieii  by  au  al»sceg6,  in  the  om tents  of  whicli  nmorbv 
were  found  ;  there  were  no  other  important  lesious.     The  caae  la  one  of  great  interest,  u 
i^howing  the  inwidiou!*  nature  of  arao'bic  dysenterv — ^that  unhealed  ulcers  uniy  exist  with 
obstinate  eon^ltpalion,  and  death  finally  tn^eur  from  he])atic  alascesM  or  the  interventitm 
of  an  acute  secon<Liry  diphtheritic  uleemlioii  of  the  intej^tine  of  such   an  eitteiit  and 
•everity  tis  to  preclude  the  iKiswibilily  of  reenvery. 

Fio.  2:  (r,  am(eba»  ec>li  of  variitus  wizen  and  shapes;  «',  aniosha  colj,  with  Kapecially 
delicate  and  nnmernus  pHeudofM>dia;  /*,  elastic  tissue  remnants  ;  r,  crystaUof  hienittt4)idin; 
it,  phowphorie  crystals  ;  f,  bismuth  cryntals ;  /,  crv'staln  of  the  fatty  acids  in  comhinatjon 
with  magnesium  and  calcium ;  tj,  spiral  duet-*  of  plant ;  A,  spindle  ahn^ied  trcK^iid  of  plant ; 
t^  red  blood  celltt ;  J,  mucus  not  Hiained  by  bile ;  k^  various  epithelial  cells  of  ai  yellow 
hue  frfjm  bile  ;  i,  puH  corpuscles  Mtaine<l  by  bile ;  m^  various  masses  of  mucus  and  animal 
debris  Htained  by  bile  ;  n,  partially  disint*»grated  musc*le  fibres  from  meat  diet. 

The  granular  mutter  forming  the  bulk  of  the  stool  conaiste  of  animal  and  vegetable 
debris  and  bacteria,  oil  globule^  etc 
a4S 
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was  a  difFusie  suppuration  of  the  tissues.  The  glands  were  broken  down, 
L their  confines  lost,  ami  tliey  were  represented  by  irregular  masses  of 
'epithelium  surroundinl  by  pus  t^lls.  The  uleenition  extended  through 
the  museularis  nineosi,  sonu*tiiiies  in  i»nly  very  srmdl  area^  ;  at  others 
the  entire  uleer  was>  j*ratwl  in  the  8ubtuucosa.  In  sueh  in-^tances  the 
submtieous  tksue  was  sontewhat  thickened*  and  the  edge  of  the  uh^r 
marked  by  granulation  and  pus  cells.  The  pus  cells  extended  dce|dy 
into  the  r^nbniueous  tissue,  sometimes  difltisely  intikmtiog  it,  at  others 
€H>llecting  in  groups. 

*'  Around  the  vessels  even'where  there  were  dense  aeeumulations  of 
cells,  swollen  connective  tissue  eor|>uscles,  and  pus  cells,  A  marked 
feature  was  the  very  great  swelling  of  the  eonneetive  tissue  eell.n  near 
ihe  ulcers.  They  were  ctm verted  into  large,  irregularly  shajwd  masses, 
with  a  large  vesicular  nucleus.  8<'attere<l  through  the  swollen  eon- 
■neetive  tis8Ue  were  numerous  masses  of  librin.  The  vessels  showed 
an  increase  in  number  ami  swelling  oi*  the  endothelial  cells  :  their 
walk  were  thickcneil  and  contained  numerous  pas  celb,  a^  did  also  tiic 
lumen/* 

As  shown  from  this  descri|ition,  the  lesions  in  catarrhal  dysentery 
consist  e}^sential!y  in  a  suppurative  inflammation  of  the  mucous  mem- 
bmne,  whence  it  is  liable  to  extend  into  the  deeper  tissues.       ^ 

2.  Diphtheritic  Dysentery. 

Fathouxiical  Anatcjmy, — It  is  stated  by  Woodward  tliat  the 
majority  of  fata!  causes  of  acute  dysenter)^  in  whicli  autopsies  were  made 
l/duriDg  the  Ameriejiu  Civil  War  were  those  in  which  <liplitheritic  in- 
ftManmation  was  the  chanicteristic  morbid  pnx'css.  Similar  h»sions  have 
been  de*acribed  by  English  writers  in  Inilia,  the  French  in  Algeria,  l>y 
English,  (ierraan,  and  Irish  observers  in  those  countriej*,  as  by  Wood- 
wartl  and  others  in  Amerit"a  (Fig.  35  and  Plate  HI.  Fig.  1). 

Fio.  av 


Phokvrapli  of  colon  (dtiaciipiioii  of  Dim,  pift  MB). 

It  appears  to  be  certain  that  tlie  lesions  of  most  of  the  epidemics 
djrsentery  are  those  of  diphtheritic  colitis,  and,  while  dipntheritic 
imation  may  complicate  the  cjitarrhal  and  amoebic  varieties,  it  is  to 
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be  regarded  as  a  distinct  tbriii.  Irs  iiu*t,  most  cases  of  diphtheritic 
dvi^ciittTV  are  fuiUKl  to  ho  a8s<M'i]iti*d  with  catarrhal  inflammation  of 
otdiT  portions  of  the  intestines,  iiml  this  catarrhal  inHanimatiiin  h  nonie- 
tinii's  limited  to  thi*  eolon,  hut  ni(»ix*  i*ri't[Ut'iitly  involves  the  lower  jM>r- 
tiojj  of  the  ileum  uv  may  appear  in  detached  jmtclieis  higher  up  in  the 
small  intestines* 

The  diphtheritic  iiroeess,  which  in  inur^t  instuncej^  is  to  he  regarded 
as  having  snjH^rvetied  upon  the  eatarrlial  intlamniation,  varies  greatly 
in  extent  and  as  to  the  lirnmess  and  tenacity  of  the  exudation  (Icjiend- 
ing  tipiui  the  stage  of  the  j^rm^ess  in  which  death  tururred.  The  cxu- 
tlatiiin  is  sonietinies  liniiteil  to  the  descending  colon  and  rectum,  or  to 
the  latter  alone  ;  sometimes  it  iuvolves  other  portions  of  the  large  in- 
testine^ or  the  whole  of  it,  extending  in  some  instances  into  the  small 
intestine;  the  exudation  is  in  some  eases  ipiite  sn|M^rficialj  lying  as  a 
sepurahle  layer  iijxjn  the  mucous  meinhmne,  involving  the  eniter  epi- 
fljeh:tun  and  lilting  the  f«tllieles  of  Lieberkuhtj.  Usually,  however,  in 
jmrtions  of  the  aflVrtcd  area  a  jmrt  or  even  the  wiiole  of  the  suhmueosa 
is  also  involvwh 

The  exu<lation  presents  under  the  nucrosco|ie  the  ehanieteristies  of 
any  other  erouj>ons  exu<lation,  slu>wing  a  iinely  granular  *iv  iruhstinet 
iihrillated  appearance,  which  e^Kigrjlates  witli  various  degrees  of  tirrn- 
ness,  and  entangh's  in  the  efKiguhun  a  variahle  nundier  of  winte  blood 
corpus*'les.  The  jmrts  enil>raced  in  the  exndatiiin  pnaujitly  nnth^rgo 
coagukjtitin  necrosis,  the  ch^pth  of  the  slongli  dejXMiding  U]Hjn  tlie  dejith 
of  the  previous  inflammation. 

The  exudation  and  resulting  sloughs  are  prima rily  wliitish  or  yellow- 
ish in  eol*»r,  nr  are  often  iT^ldentHl  by  hcniorrliagc  or  colored  greenish  or 
black  In*  subsequent  ehang*'s  in  the  hliMKh  The  loss  of  sulisfauce  pri>- 
dueed  hy  sepjiratiun  <if  diplitheritic  sluuglis  t*<tnstitntes  a  form  cjf  dysen- 
teric uleenition*  The  ulcers  aiv  of  <litterent  sizes,  and  varv  i'rom  mere 
ahmsirms  in  tleep  excavations  tliat  expose  or  even  invade  tlit^  muscular 
e<Kit. 

Death  often  ensues  iiefore  sloughing  is  completed,  the  ulcers  jiresent- 
ing  no  indications  of  file  seijaratiim  prw^ess  :  when  the  area  destroyed 
is  not  too  extensive,  the  ulcers  may  eieatrizi'  and  recovery  take  place^ 
or  moi"c  frecpiently  remain  in  an  indolent  comhtiun,  a  chronic  ilux  per- 
sisting, which  after  a  variable  porirMl  proves  ultimately  fatal. 

In  Siimc  instances  tht?  ulcers  may  jK^rforate  the  serous  coat,  death 
mindly  resulting  from  iMiritonitis.  It  is  an  important  |iathoh»gicid  fact 
of  great  significance  in  coin  section  with  the  |in>gnt*sis  that  very  exten- 
sive ulcers  ihnn  diphtheritic  shuighlng  may  completely  eieatrize  and 
recovery  occur.  The  cicatrices  are  more  or  less  puckeivd,  and  in  rare 
cases  stricture  of  the  bowel  may  result  from   this  circmnstanee. 

In  the  early  stiigcs  of  tlie  diphtheritic  j>roeess  the  changes  t observed 
in  |H^r|»cndicular  sections  do  not  materially  difl'er  from  tht^se  in  i^atarrhal 
inHammation,  except  that  the  surface  of  the  affected  part  is  coated  witli 
a  thin  chphtheritic  layer.  Tliis  layer  consists  essentially  of  the  tilood 
fil>rin,  which  begins  to  transude  as  soc>n  as  tlie  inflammatitai  is  suflh-icntly 
intense.  The  behavior  of  the  fiiirin  varies  in  aeconlance  with  its  quality 
and  the  activity  with  which  it  is  jmured  out.  It  may  |)resent  almo^ 
any  degree  of  firmness,  from  a  jelly-like  layer  of  veiy  slight  cohesion 
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to  a  tough,  firmly  adherent  mass,  which  can  be  strictly  called  a  pseudo- 
membrane,  entangled  in  the  substance  of  which  are  variously  lymphoid 
elements  (white  blood  corpuscles,  pus  corpuscles,  and  red  blood  cells) : 
the  latter  especially  are  prone  to  accumulate  near  the  mucous  surface. 

This  fibrinous  layer  not  only  forms  a  coating  of  variable  thickness 
upon  the  surface  of  the  mucous  membrane,  but  distends  the  glands  of 
Lieberkuhn,  and  there  is  an  increased  number  of  lymphoid  elements  in 
the  adenoid  tissue  of  the  mucosa,  the  closed  follicles,  and  the  submucous 
connective  tissue,  thus  ensuring  more  or  less  thickening  of  the  intestinal 
wall. 

In  the  graver  forms  of  the  diphtheritic  process  the  capillaries  of  the 
mucosa  are  distended  with  blood,  and  hemorrhagic  areas  of  considerable 
size  are  noted  upon  the  superficial  parts  of  the  mucous  membrane  and 
in  the  deeper  parts  of  the  diphtheritic  layer.  In  proportion  to  the 
increasing  severity  of  the  case  me  lymphoid  elements  infiltrate  the  sub- 
mucous tissue,  and  a  granular  material  similar  to  the  surface  exudation 
makes  its  appearance  in  the  lymph  spaces.  Sooner  or  later  during  the 
progress  of  these  alterations  sloughing  sets  in,  just  as  it  does  in  diph- 
theria of  the  pharynx.  The  stage  at  which  sloughing  begins  varies  in 
different  cases :  in  some  the  tissues  retain  their  \4tality  until  the  mucous 
surface  is  coated  with  a  dense  yellow  pseudo-membrane ;  in  others  at 
an  early  period  the  affected  parts  are  swollen  by  a  rich  albuminous 
exudation  containing  only  a  moderate  amount  of  fibrin  and  cell  elements, 
in  which  sloughing  may  occur  with  great  rapidity  and  destructiveness. 
This  necrosis  is  rapidly  followed  by  putrefactive  changes  in  the  dead 
parts,  which  condition  is  favored  by  the  moisture  and  high  temperature 
of  the  interior  of  the  body. 

Putrefaction  is  manifested  microscopically  by  a  granular  metamor- 
phosis of  all  the  tissue  elements  involveil  into  an  unrecognizable  mass 
of  molecular  debris.  If  the  patient  survives  the  occurrence  of  tissue 
necrosis,  the  sloughs  separate  by  the  ordinary  suppurative  process 
taking  place  adjacent  to  the  boundaries  of  the  necrosed  portions.  The 
depth  of  the  primary  diphtheritic  ulcer  depends  upon  the  depth  of  the 
diphtheritic  infiltration.  The  original  ulcer  may,  however,  extend  both 
in  area  and  depth,  either  by  secomlary  sloughing  or  a  true  ulcerative 
process,  the  cell  elements  floating  off  as  pus  corpuscles;  thus  the 
muscular  coat  may  be  gradually  involved  and  perforation  rapidly  take 
place  by  rupture  of  the  thin  tissue  forming  the  floor  of  the  ulcer. 

3.  Amcbbic  Dysbntbry. 

Pathological  Anatomy. — The  largt^  intestine  is  chiefly  involved, 
for  the  reason  that  here  the  amoehce  find  favorable  conditions  for  their 
development;  the  small  intestine  seems  to  be  affected  only  when  there 
is  an  enormous  number  in  the  colon,  from  whence  they  jwiss  into  the 
ileum.  The  most  striking  characteristic  noticeable  in  all  cases  of  this 
special  anatomical  form  of  dysentery  is  the  ^reat  thickening  of  the 
intestine.  In  some  cases  thickening  involves  all  the  coats ;  in  all  cases 
it  is  more  marked  in  the  submucous  coat,  and  in  some  confinetl  in  the 
latter.  There  is  not  only  a  general  thickening  due  to  oMlema,  but  cir- 
cumscribed thickenings  are  pn>seut,  containing  small  cavities  filled  with 
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gelatinous  pus.  These  cavities  eomiimnicate  with  tlie  mucous  raembmne 
by  a  sraull  ofx^uiug.  There  are  also  various  tracts  communicating  with 
nei^hborinjr  cavities.  (Plates  IV,  and  V.) 

The  elevated  nwhdes  vary  in  size :  the  openings  ofti-ii  are  no  kirger 
than  a  pinhead,  or  so  lar^^^e  tiiat  the  cavity  is  freely  exptwed ;  even  then 
the  surnanidiiig  luucous  lueiulirane  is  deeply  undcrmiued,  and  there  are 
often  sinuses  in  tiie  subinneosii  leadiuj^  otl'  iruui  the  ulcers.  The  latter 
contain  the  sjinie  gehitinous  looking  material  as  the  cavities,  which,  ex- 
ami  ut^l  under  the  mieros(X*|>e  fresh,  show  niunbers  of  amwbie,  large 
roimd  cell:?,  red  eorpiiseles,  uud  pus  cells. 

Moving  auei-ba*  are  ahnost  ulwnys  found  if  the  exauiiuation  is  made 
soon  emmgh  after  <Ieath.  The  tUKlermiued  ulcer  in  emuieetitui  with  the 
formation  of  cavities  and  various  tracts  iu  the  subruucosa  ap|iears  to  be 
the  variety  ofteiiest  ohserved,  though  other  forms  of  ulcers  may  be 
present  in  the  same  intestine — (\  g»  when  the  undermined  edges  have 
sloughed  awny,  leaving  the  edges  smooth  in  places  and  iu  <»thers  only 
slightly  undermined*  These  ulcers  are  most  frequeutly  ui<^t  with  in  the 
last  portion  ^lf  the  tninsverse  and  desceudiug  cr>l*>u.  Tlic  sul>mucous 
ciMit  is  tlie  one  chicHy  affected  ;  it  is  inftltnited  and  a?deuuUous,  not  only 
at  the  site  of  the  ulcers,  but  elsewhere. 

The  ulcers  increase  by  gradual  infiltration  and  softening  of  the  tis- 
sues, with  suijsequent  necrosis  of  the  overlying  structures.  The  roof 
covering  in  the  more  or  less  closed  ulcer,  the  softening  coutiuues  at  the 
siiles,  and  an  ulcer  witli  umk'rnuned  ragged  edges  is  found.  The  l>ase 
of  such  ulcers  is  usually  clean  and  is  formed  by  the  mus*"ulur  ccjat ;  the 
latter,  wliile  it  oflTers  a  harrier  to  molecular  disiutegratiiui,  may  also 
become  necrotic  hy  gmdual  intiltmtitiu  along  the  connective  tissue  septa, 
until  the  subserous  cnat  is  reached.  During  the  continuance  of  this 
prf)cess  the  peritoneum  becomes  greatly  tluckened  and  involved  in  a 
similar  destrur'tiiui. 

The  mucous  meudji-aue  seems  to  suffer  leasts  or  mther  the  lesions  in 
this  coat  are  secondary  to  those  of  the  submueosa,  the  process  consisting 
essentially  of  advancing  irrtiltratiou  and  softening  iu  the  sulmuicous  and 
intermuscular  tissue,  with  subsequent  m^cn^sis  of  the  overlying  tissue* 
Ueactiou  *ni  the  part  of  the  tissue  is  shf>wn  iu  the  formutinn  of  granu- 
lation tissue  i-ather  than  nf  pus.  When  suppuration  is  a  ju*omiuent  fea- 
ture in  the  prix-ess,  it  is  due  mvt  to  the  action  of  the  amtelne,  but  to  the 
pus  organisms  which  enter  the  tissues.  The  ama^bic  can  extend  in  the 
tissue  a  considerable  distance,  which  latter  softens  autl  breaks  down, 
r<\'^ultiug  in  the  formation  of  the  large  ulcers  witli  soft  uudermiued 
edges.  Snmetinu^s  there  is  great  uuderruiuiug  before  lireakiug  down  of 
the  overlying  tissues,  lai-ge  sloughs  thus  resulting.  In  other  cases  the 
amtebie  are  cast  off  with  the  softened  tissue,  leaving  an  ulcer  with 
Bmot>th  sides  and  Inise,  or  the  suppuration  of  the  tissues  produced  by 
bacteria  may  get  the  ui>per  hand  and  an  ordinar}'  suppurating  ulcer 
result,  the  am«i*bie  being  cith{'r  cast  out  by  the  purulent  softening  or 
possibly  destroyed  by  pus  pro<biets  or  bacteria,  there  apiiearing  to  bean 
antagonism  between  the  aiutel>je  and  the  suppumtion  pnx'css. 

Councilman  and  T^aHenr  (to  whose  excellent  description  of  the  lesions 
of  this  form  of  dvsentery  the  writer  is  indebted »  and  the  reader  is  re- 
ferred for  fuller  details)  state  that,  while  the  lesions  of  amoebic  dysen- 


AMCEBIC  DYSENTERY,  353 

tery  conform  most  closely  to  the  description  which  has  been  given  of 
follicular  colitis,  they  found  the  follicles  involved  in  only  one  out  of 
eight  cases,  and  then  it  was  a  pissive  process  and  in  no  case  originating 
in  the  follicles. 

Abscess  of  the  Liver. — As  illustrating  the  frequency  of  this  lesion 
in  amoebic  dysentery,  the  following  facts  are  significant :  Of  the  12 
cases  reported  by  Dock,  5  died,  and  in  4  there  was  abscess  of  the  liver ; 
in  Councilman  and  Lafleur's  series  of  15  cases  8  died,  and  of  these  6 
were  complicated  by  hepatic  abscess ;  of  the  7  reported  by  the  writer, 
none  of  which  were  fatal,  1  had  abscess  of  the  liver.  Thus,  out  of  34 
cases  11  were  subject  to  this  complication,  and  of  13  fatal  cases  10  had 
abscess  of  the  liver.  These  figures  are  confirmatory  of  the  opinion  that 
the  amoebic  is  the  prevalent  form  of  tropical  dysenterj',  for  we  find  (not 
quoting  authorities  or  details)  that  in  India,  Cochin  China,  Algeria,  and 
Egypt  hepatic  abscess  is  discovered  in  1  out  of  about  4  fatal  cases ;  also 
that  in  Cuba,  Brazil,  Chili,  Venezuela,  and  Mexico  liver  abscess  is  of 
great  frequency  in  connection  with  dysentery. 

Not  discussing  here  the  causes  or  modus  operandi  of  liver  complica- 
tions, we  proceed  with  the  anatomical  changes  found  in  this  organ.  The 
commonest  seat  of  abscess  is  the  right  lobe  and  its  lower  border,  corre- 
sponding to  the  hepatic  flexure  of  the  colon  or  the  upper  surface  close  to 
the  suspensory  ligament.  In  the  last  situation  the  abscess  usually  ex- 
tends tnrough  the  diaphragm  into  the  lung. 

The  forms  of  liver  abscess  ciin  be  divided  into  (a)  the  small  very 
acute  variety,  (6)  the  larger  one  with  partially  fibrous  walls,  and  (c) 
the  chronic  abscess  with  hard,  dense  fibrous  walls.  The  microscopic 
cliaractcr  of  the  abscess  contents  varies.  The  smaller  contains  a  viscid 
translucent  liquid  with  a  few  pus  or  lymphoid  cells,  fatty  granular 
material,  fragments  of  distorted  liver  cells,  a  few  red  blood  cori)us- 
cles,  and  numerous  amoeba;  in  active  motion.  In  the  large  abscess  the 
fluid  is  not  so  clear;  its  opacity  is  not  due  to  pus  cells,  but  to  fat,  frag- 
ments of  tissue,  and  broken-down  liver  cells.  The  fluid  cannot  pr()])erly 
l)e  called  pus,  as  there  is  a  remarkable  absence  of  well  preserved  cells. 
Anueba)  are  found  scattered  abundantly  through  the  contents  of  the 
abscess,  esjK'cially  at  its  periphery  and  in  the  included  portal  tissue.  At 
the  (»dges  they  an»  found  ehi(»fly  in  the  capillaries,  and  usually  do  not 
extend  in  the  tissues  beyond  the  area  of  necrosis. 

Some  abscesses  are  of  micros<!opic  size,  and  are  not  connected  with 
the  larger  on(»s :  in  thesi*  we  find  the  sjiin(»  pnx^ess  of  destruction  and 
extension  as  in  the  larger  ones.  Abscess  formation  is  not  the  only 
change,  for  there  is  found  als<»  a  more  or  less  ext<'nsive  necrosis  of  liver 
cells  around  the  <;entr(»  veins  which  dcH's  not  apj)ear  to  \w  due  to  the 
presence  of  amceba?.  These*  organisms  invade*  the  already  necrotic 
tissue,  and  ap[K»ar  to  influence  its  breaking  down  and  liquefaction. 
While  the  more  chronic  abscesses  differ  from  the*  acute  in  many  respects, 
tlK'v  have  most  features  in  common,  and  the  differences  can  be  explained 
j)robably  by  the  smaller  nuinl)(  r  aud  less  intense  action  of  the  amoeba? 
and  a  minor  degn^e  of  ditt\ise  necrosis  of  the  tissues. 

There  are  c(*rtain  al)scess(»s  showing  a  combination  between  those 
with  flbr(»us  walls  and  the  small  ones  of  rc^cent  formation.  In  these,  por- 
tions of  the  walls  are  distinctly  fibrous  and   other  portions  are  forme 
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by  necrotic  tissue,  which  extends  also  into  the  surrounding  liver 
tissue.  Occasional ly  in  the  vicinity  are  small  necrotic  foci  with  central 
softening  which  arc  isolated  from  the  large  abscesses,  but  l>ecoDie  con- 
nected with  it  i>y  a  gradual  increase  in  si/.e  and  eontinnation  of  the 
softening  process  in  both  din?ctioiis.  Thus  the  chronic  abscesses  increase 
in  size  in  two  ways — fir^t,  by  gradual  extension  with  a  continual  new 
formation  *»f  fibrous  tissues^  and  secondly,  by  formation  of  separate 
small  :d)>4'esst»s  which  soon  bcctmie  a  jiart  of  the  larger. 

The  sumller  [)eripheral  f<x*i  may  meet,  and  in  tins  wav  cut  off  larger 
or  snudlcr  areas  nf  tissue.  The  irrcguhirity  in  tlie  walls  of  the  large 
abscesses  is  prfKluced  in  this  way.  The  aniffi'bfe  are  not  relatively  so 
numerous  in  the  large  as  in  the  small  abscesses ;  often  in  large  sections 
they  are  not  found  at  all.  They  are  usually  to  be  seen  in  the  necrotic 
edges  of  the  abscess  and  in  the  small  ftx-i  ailjoining. 

Summing  uj)  the  changes  in  the  liver  it  aj*pcar«  that  there  are  two 
classes  of  lesions:  Fii'st,  extensive  necrosis  oi  tissue  which  di>es  not 
appear  to  be  due  to  the  direct  action  of  the  amceba?,  for  the  orgaiusms 
are  not  found  in  them,  and  they  are  too  regular  in  situation  and  extent 
for  such  production.  Th*'sc  necrotic  lesions  seem  to  be  due  to  the  action 
of  the  solul)lc  chemical  products  of  the  amoebaMihsorbed  from  the  in- 
testinal ulcers.  Second,  abscess  Ibrmatittns  which  we  are  justified  in 
believing  arc  due  to  the  dire<-t  actinu  of  the  amcvbic  for  tlie  fi>llowing 
reasnns:  They  arc  invariably  found  in  every  abscess;  they  are  most 
numerous  in  the  smallest  and  most  recent,  and  in  tlie  situations  where 
the  absct^ss  was  extending  ;  no  other  organisms  are  found  in  the  smaller 
abs4"esses  ;  the  few  bacteria  found  in  the  large  ont\s  do  not  ap|>ear  to  have 
any  «iiisal  connci^tion  ;  none  of  the  pus-prf>flucing  tirganisnis  are  found  ; 
and,  linally,  the  lesions  are  of  a  diflerent  character  from  those  produced 
by  hacteria. 

Abscess  of  the  Lung^. — Abscess  in  tliese  organs  secondary  to  ab- 
scess on  tlje  upjx'r  suHace  of  the  liver  was  found  in  3  out  of  6  cases 
by  Councilnuui  and  Lafleur,  wh«»  observed  the  fr^Uowing:  Abscesses  of 
the  lung  resembling  thosr  nf  tlie  liver  in  seveml  particulars.  They 
^ven'  lined  with  u|mnue,  ragged  necrotic  material,  whirh  in  places 
projected  in  large  masses  into  the  cjivity.  There  were  also  projec- 
tions from  the  abscess  into  the  surrounding  pulmonary  tissues,  and  by 
uniuti  of  these  lai*ge  masses  of  tissue  were  cut  off,  as  in  large  hepatic 
aljsccsses.  In  a  few  places  the  abscess  wall  was  comparatividy  ,smooth 
and  fnrmeil  of  dense  connective  tissue.  In  other  places  there  was  no 
dcfiniti'  b(>undaiy  between  the  necrotic  tissue  lining  the  abscess  ami  the 
surrounding  lung  tissue.  These  abscesses  were  usoally  empty*  Ex- 
amination microscopically  of  the  contents  clinging  to  the  wall  slic>we<l 
grsmular  fletritus,  mund  lymjJioid  cells,  a  few  pus  cells,  numbers  of  red 
blocKl  rnrpuscles,  fat  globules,  and  amff*ba^ ;  also  elastic  fibres  of  pul- 
monary tissue. 

Thf  lung  tissue  in  the  vicinity  of  the  abscess  showed  the  alveoli  to  be 
small,  anil  an  enormous  increast*  of  the  interstitial  connective  tissue  was 
noted.  Tlie  bronchi  were  also  altered  :  their  walls  were  thickened,  con- 
taining great  numbers  of  mund  cells  ;  some  were  filled  with  fibrin  and  pus 
cells,  while  in  nearly  all  of  them  a  similar  condition  to  that  of  tlic  alveoli 
was  found  in  the  pnycction  of  masses  of  connective  tissue  from  the  wall. 
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■  tinet  wall  ;  they  weiT  alsn  naniermis  in  the  tiHsnes  around  the  abscess, 
^decreasing-  a.s  the  distance  from  the  ab.scess  increased.  They  were  also 
fonnfl  in  tlie  wall,  epithelinin,  and  hnnen  ui"  the  bronchi  near  ttie  abscesi?. 
In  the  pr*xlnetion  of  V>oth  linig  and  liver  ab.seess  tin*  aetitni  of  the 
amoeba^  i.^  similar:  they  act  by  eaiLsing^  a  necro.sis  and  liquefaction  of 
the  tissue-,  the  pt^cnliarity  of  tlieir  action  and  the  difference  which  dis- 
tingnishes  thcsi'  ctfeets  from  those*  of  baeteria  (H>n8i.st  in  tlie  general 
abst*nce  of  acute  inflanioiatory  reaction  on  tlie  j«irt  of  the  surrounding 
tissues.  In  all  cases,  in  the  intestines,  liver,  and  lungs,  unless  there  is 
a  complication  in  the  presence  of  pns-j)ro<lucing  l)acteria,  there  is  an 
absence  i>f  suppuration.  The  extension  of  tire  lung  abscess  into  the  sur- 
rounding tissue  is  prohaldy  due  to  the  entry  of  the  annebie  by  means  of 
bronelii   bortlering  on   the  alisccss. 

It  is  highly  probubtc  that  the  amcebfe  reach  the  large  intestine 
chieHy  througli  the  drinking  water:  food  is  less  likely  to  be  the  source 
of  infection,  as  the  oi-ganisms  won  hi  be  destroyed  in  the  process  of 
cooking.  No  action  is  exerted  by  them  upon  the  stomach  or  small  in- 
trstine,  as  they  do  not  find  liere  suitable  conditi<jns  for  their  inciTase, 
l>tu  in  the  colon,  finding  a  favorable  s<iib  they  multiply  ni]>i<lly»  and^ 
aside  frcmi  the  produeti(m  of  definite  nieeration,  we  liave  evidence  of 
their  causing  a  snperlicial  necrosis  and  softening  of  the  epithelinm,  an 
increast^d  secretion  of  mucus  from  the  epithelial  cells,  and  cysts  t>f  the 
muerais  mcnThranc  from  the  dilatation  of  glands  whose  mouths  have 
l>een  j*lnggc<I  from   the  accnnndation  n(  mueiis. 

The  question  arises  as  to  the  routes  by  whieh  hejmtic  and  pnlmonar}^ 
metastases  take  [jlace.  The  cvi<lenc(»  seems  to  sln^w  that  in  most 
instances  the  annehre  rcacli  the  liver  by  jwissing  through  the  intestine, 
entering  the  organ  directly  from  the  hepatic  flexure  of  the  colon,  or, 
wandering  along  the  up|H*r  siu"fiiee  of  the  liver  in  the  abilominal  eavity 
bencnth  the  tliaphragm  tfiey  may  eiyi.s(*  peritonitis,  or,  as  is  more  likely, 
prodnee  no  effcet  upon  tlie  |i4^ritoneum.  There  may  he  infection  tlirongh 
till'  bhHHlvessels  also,  as  shrnvn  in  eases  when*  there  is  foi'mation  of 
small  multiple  ahscess<^*s  both  on  the  surface  and  throngh  the  liver  tissue. 
Abscess  of  the  lung  apju-ars  to  result  frcmi  a  direet  extension  through 
the  diajjlimgm  from  the  liver,  as  it  is  usually  tonnd  in  that  portion  of 
the  lower  lobe  of  the  right  lung  whieh  is  in  contact  witli  the  diaphragm. 

4.  Secondary  Dysentery. 

l\vTHOLCM:HeAL  AxATtrMV. — The  lesions  of  this  form  of  dysenterj^ 
an*  usually  those  of  diphtheritic  colitis,  previously  described.  In  some 
cases  there  may  he  only  a  thin  snj»erficial  infiltmtion  of  the  npjK'r  layer 
of  the  mucosa  in  hx^alizt^d  n*gions,  especially  along  \hv  riflges  and  tohls 
of  the  e^ilon,  often  extending  into  th<*  ileum.  In  severe  forms  the  entiiv 
niuc*i>sii  may  l>e  involved  and  nec^mtic,  often  liaving  a  rough  granular 
a p|M*a ranee.  In  that  form  wIucIj  occurs  in  coinicction  with  |meumonia 
the  exudation  may  consist  of  a  firm  white  jKdlicle  which  seems  to  lie 
ujMin,  and  not  witlnn,  tlic  mucous  membrane. 
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Follicular  Ulceration, — A  giM?at  deiil  lias  l>ec*n  w^ritten,  esp€*cially 
by  older  niitlioritif'f^,  upon  tho  stihjeet  of  follicular  dysentery*  A  ciirt«fiil 
studv  of  tho  tvstilts  of  autopsies  and  eoiuparistni  of  the  eliiiiail  Itisturiosi 
will  sfiow  that  thr  lesi<ii^s  iu  a  majority  of  these  eases  eorrespond  to  the 
deserijUioii  of  auio^lne  tlyseiitery  as  herein  given. 

In  the  eai^s  cited  hy  Wofklward  as  uente  or  "  (luekahoniiny 
tharrhfea  "  he  thus  deserihes  tlie  lesions :  **  In  some  i>f  the  latal  ea.nes 
uf  aeute  diarrluea  the  only  intestinal  lesion  observal)le  with  the  iuike<l 
eve  was  a  reddish  dise(*l<rration  of  tfie  nineous  nienihnine,  whieh  ff>r  the 
most  part  ueenrnHl  in  patches  of  various  dimensions  from  a  few  inelies 
to  several  feet  iu  lengtli.  Sueh  patt'hes  were  observed  in  all  parts  of 
the  intestinal  eaual,  but  were  more  eomnion  in  the  ileum  than  in  the 
jejunum  J  ami  were  still  more  frequent  in  the  eolon,  where  they  jMirtieii- 
larly  aifected  the  eieeuui  and  sigmoid  flexure.  Microscopical  examiua- 
tions  <if  these  reildened  patches  showed  tlieir  color  tti  Ik*  due  either  to 
an  engorgement  vt'  the  small  vessels  with  blood,  ti»  transudation  of  its 
eolt>riug  matter,  or  to  actual  heniorrhage  into  the  mueons  ur  subm neons 
layer,  or  to  a  coudjiuatiou  uf  these  etmditious.  In  the  majority  of  eases 
the  solitary  follieles  situated  in  the  red*leiied  patelies  were  more  or  le^s 
enlarged  ;  the  most  eonmion  eouditioti  being  that  in  which  tliey  had 
attained  tlte  size  of  pirdieads  and  ap)M'arefl  as  whitish  or  yelh>wisli 
elcvutitms  surroimded  Ijv  a  circlet  of  iuc^rcased  vascularity.  In  the 
colon  these  nuuut(^  elevations  wen*  geuenilly  sessile  ;  iu  the  small  intes- 
tine they  often  liad  constricted  necks  ami  |>rojccted  from  tlie  surface  of 
the  mucous  nierabnine. 

Till'  fpiestion  arises,  How  many  of  tliese  eases  in  which  there  is 
follicular  inflanuuation  pmeeed  tu  uh-cratinu,  and  Imw  many  whieh  have 
been  described  as  folliemlar  uleeratiou  are  really  sueh  ?  It  is  imtnnd^ 
upon  seeing  enlarged  follicles  in  certain  eases  and  iu  others  small 
liotlnlar  ulcers,  to  regard  the  latter  as  etmiing  by  gradual  transition  fr*om 
the  former.  But,  as  wc  have  seen  in  the  annelne  form,  ulceration  does 
not  begin  iu  the  i'ollicles,  and  wlien  they  are  atteeted  it  is  *m!y  in 
eonumai   witli   the  *>th(^r  tissues  in   the  submucous  coat. 

rcisT-Miurn:.M  Ae'pkauanx'Eh  in  Cmfionk'  Dyskntkry.^ — Wood- 
ward divides  tfie  lesions  of  tlujse  dying  from  chrimi<;  fluxes  into  three 
groups,  which  may  exist  cither  Bingly  t>r  variously  combinetl  : 

(1)  Chronic  inflauujuition  of  the  mucous  and  submueous  eoats  uf  the 
intestines,  especially  nf  the  eohm  witliout  nlccnitimL 

(2)  ('hrciuic  inrttinnualiHu  aecinupanicfl  by  i'nllii*ular  ur  other  ulcers, 
esj^jeeiallv  in  the  larg**  iutcsliue;  in  these  eases  the  |Kithohtgical  picture 
is  often  cumpti<"ated  by  tlie  tlcvcl<>|)ment^  just  bcfn-c  tla*  fatal  issue,  of 
diphtheritic  inflammation  between  the  ulcers. 

ill]  Extensive  ulceration  of  the  large  iulestiue,  the  result  of  slough- 
ing during  a  previous  attack  of  acute  diphtheritit*  dysentery, 

To  thes(*  tlirce  groups  may  l»e  added  a  fourth — viz,  (4)  (  atarrhal 
dvseutery,  be(»f>ming  chronic  and  attcTidcd  by  a  f<u*m  of  idcenitioii 
difieriug  fnim   the  amoebic  and  di|»htlicntic. 

(1)  In  the  first  group,  ehroui(*  iuHammatitm  without  uleenitiou,  we 
find  that  the  bright  red  discoloratitms  of  acute  inflammation  are  replaced 
by  raahogiiny  red,  lirowu,  green,  slate  i*(ilor,  ash  et^Ior,  or  other  neutml 
tints  of  various  hues.     Black,  bluish,  or  brownish  deposits  of  pigment 
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are  observed  in  the  closed  follicles  or  in  patches  scattered  over  the 
mucous  membrane  of  both  lar^  and  small  intestines,  and  in  the  apices 
of  the  villi  of  the  latter,  especially  of  the  ileum.  With  these  modifica- 
tions of  color  enlargement  of  the  solitary  follicles,  and  more  or  less 
thickening  of  the  mucous  membrane  and  submucous  connective  tissue, 
especially  of  the  large  intestine,  are  associated.  The  degree  of  this 
thickening  varies  with  the  duration  and  severity  of- the  case. 

(2)  The  second  group  of  cases,  including  those  of  chronic  inflamma- 
tion accompanied  by  follicular  or  other  ulcers,  can  be  properly  classified 
with  the  amcebic  form.  Confirmatory  of  this  view.  Councilman  and 
I^fleur  state  that  they  examined  the  colon  specimens  in  the  Army 
Medical  Museum  at  Washington,  many  of  the  specimens  representea 
among  the  illustrations  in  Woodward's  book,  piclcing  out  those  which 
seemed  to  represent  the  amoeba  forms,  and  on  consulting  the  histories 
of  the  cases  found  in  each  a  clinical  history  corresponding  to  amoebic 
dysentery. 

The  writer,  who  has  had  under  observation  a  larger  or  smaller  num- 
ber of  cases  of  chronic  dysentery  for  the  past  twenty  years  in  the  hos- 
pitals of  Galveston,  is  confident  in  the  light  of  present  knowledge  that 
most  of  such  cases  belong  to  the  amoebic  variety. 

(3)  The  third  group  of  lesions  in  chronic  dysentery  are  those  where 
there  is  extensive  ulceration  of  the  large  intestine  succeeding  an  attack 
of  the  acute  diphtheritic  form.  As  a  description  of  the  morbid  anat- 
omy of  such  cases  has  already  been  given,  it  will  be  unnecessary  to 
rejx^at  it  here. 

(4)  Ulceration  following  acute  catarrhal  dysentery  has  also  been 
described.  In  these  last  two  groups  the  jmtient  is  gradually  exhausted 
by  a  long  process  of  suppuration  taking  place  from  the  unhealed  ulcers, 
or  is  rapidly  carried  off  by  the  supervention  of  an  acute  diphtheritic  in- 
flammation of  the  large  intestine. 

1.  Acute  Catarrhal  Dysentery. 

8vMi>TOMS  AND  Ci.iNiCAL  CouRSE. — This  form  of  dysentery  often 
<Krurs  during  the  ])rogress  of  an  ordinary  acute  diarrhcea  after  the  latter 
has  lasted  a  few  days  or  weeks,  or  it  begins  as  an  independent  affection, 
frequently  coming  on  after  more  or  less  ])rotraet<Hl  constij>ation.  In  the 
latter  event  it  is  usually  preceded  by  a  souse  of  malaise,  with  uneasiness 
in  the  abdomen,  rcsi^uibling  the  sonsjitioiis  incident  to  indigestion. 
These  are  succeed(»d  by  abdominal  griping,  accompanied  by  a  desire  to 
go  to  stool.  The  dejections  an*  at  first  feculent  and  copious,  though  not 
infre(juently  they  are  scanty,  mucous,  and  without  fecjil  admixture  from 
the  lx»ginning.  It  is  only  in  rare  cases  that  this  mild  form  of  the  dis- 
ease logins  with  a  rigor  followed  by  fever,  as  is  common  in  the  diph- 
theritic form.  When  catarrhal  dysentery  su|x^rvenes  upon  diarrhoea  the 
stools  sometimes  suddenly  ac(|uir<»  the  dysenteric  characters ;  usually, 
however,  the  latter  are  gradually  developed.  These  characteristics  are 
as  follows  :  At  intervals  griping  abdominal  jxiins  occur,  generally  in  the 
imibilical  region,  but  often  extending  along  the  course  of  the  ascending 
and  descending  colon,  and  ac(*ompanied  by  a  dull  pain  in  the  loins.  The 
pains  resemble  those  of  acute  diarrh(ea,  but  are  usually  more  severe. 
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Tiiey  are  acf»ompaiiicd  or  tbliowixl  by  an  (irprcnt  desire  to  expvl  tlie  con- 
tents of  the  bowels,  bnt  the  sjiiisiiiodie  ellbrti^  that  eosue  are  only  suc^ 
cessl'ul  in  exjvellhig,  after  prohnigetl  stniining,  a  little  mueiis  or  mueo- 
pus,  wliieh  may  ur  may  imt  be  mixed  vvitli  l)hx*d.  Thir^  seanty  dis- 
eharge  h  not  tbl lowed  by  the  seii.se  nf  relief  wliieh  18  noteil  after  the 
disehnrge  in  aeute  diarrho^a^  but  painfnl  sensation:^  remain  in  (he  ifetum 
and  amis  even  after  a  inll  has  taken  plaee  in  the  re|Hiited  exjiidf^ive 
et!«irts.  The  term  formiita  has  been  haig  in  use  to  deseribe  the  gri|i!ng 
abdoniinal  pains;  the  |iiiinful  expulsive  ett'orts  are  called  frttcmttu^,  Tlie 
paroxysms  c»f  tormina  and  tenesmus  var\'  in  fretpiency  according  to  the 
severity  of  the  attack,  from  half-honrly,  hourly,  or  hmger  intervals  to 
every  few^  niinntej^.  In  sunie  instances  they  in-enr  so  often  that  the 
[i{iti(*nt  is  hiUNlly  able  to  leav<*  the  eluset.  Nt>twithstanding  tlic  violenee 
of  these  hH-id  symptoms,  there  is  usually  at  first  bnt  little  cunstitniional 
disturbance.  The  apj>etite  in  fair;  there  is  no  complaint  of  th!r^t ;  the 
puis*.'  is  Ivut  slightly  increased  in  frequency  ;  the  tenijK^ratnre  i?^  n*irnial  j 
bnt  usual  ly  t  lie  re  is  a  sen^st^  of  weakness,  causing  tlie  patient  to  prt*fer 
the  recumbent  posture.  After  a  few  fiiiys,  however,  there  is  more*  or 
less  complete  anorexia »  coated  tongue,  nausea,  sometimes  vomiting  and 
slight  fever,  the  teniixTatnre  mrely  exeeciling  lOU-lOl'^  F.  The  jjar- 
oxysnis  of  ttjrniina  and  tenesmus  are  usually  not  so  freipient  in  the 
morning  lionrs,  bnt  increase  in  nnniher  during  the  afterno«)n  and 
thrtiUgh  the  night.  The  jKiin  and  loss  of  sleep  produce  debility,  rest- 
lessness, and  other  evidences  of  ni'rvous  distirders.  The  disease  now 
may  take  one  of  these  directions  :  («)  Tlie  syni])t<ims  may  mmlerate 
and  eonvaleseence  ensues ;  (b)  they  may  beeonie  aggravated^  and  tlie 
case  assumeiS  the  ehanieter  of  diphtheritic  dysentery  ;  or  (c)  they 
may  |>ersist  with  fluctuations  of  intensity  ami  gradually  jmiss  into  a 
chronic  flux. 

In  the  milder  eases,  which  ciaistitute  the  majority,  eonvalescene*^ 
begins  about  a  week  iVum  the  time  the  sto*ils  iK'ciime  distinctly  ilysen- 
teric*  As  tlie  case  prioresses  toward  recovery  the*  iwiroxysnis  of  tor- 
mina and  tenesmus  become  less  fretinent  and  painful  i  the  sui'esi  sign 
of  a[>proacliing  convalescence  is  the  reap|)carance  in  the  stools  of 
fecal  matter.  The  jiassage  of  liard  fecal  liunps  (scyhala)  is  not  iiifre- 
ipient  in  the  early  stages,  ur  they  may  tircur  subsequently  from 
having  been  ctillected  in  the  jM>uchcs  of  the  cnh^n  without  being  c^f 
favoml>le  import,  but  when  the  mucii-}>urulent  and  blocKly  stcmls  aix* 
replaced  by  thase  of  a  semifluid  fec^id  character,  we  may  ex|>ect  a 
S|K'edy  recoverj\ 

In  the  Amrtican  Journal  of  the  Mrdiciil  Sciences  for  July,  1875, 
Austin  Flint  published  an  important  contribution  upon  the  natural  hif^- 
tory  of  acute  dysentery^  eimsistingof  a  report  of  in  cases  f>i»served  with- 
out medicinal  treatment.  From  the  analysis  of  these  be  concludes:  (1) 
"Tlie  dist^ase  in  a  tempenitt*  latitude  t(*nds,  withotit  treatment,  to  recov- 
ery; {2)  it  is  a  self-limited  disease,  and  its  durati(ai  is  but  little,  if  at 
all,  abridged  by  metluKls  <tf  treatment  now  ami  h(*retofore  in  vogue; 
(3)  convalescence  is  as  rapid  when  active  measures  of  treatment  have 
not  been  employed  as  in  cases  actively  treated;  (A)  ivlapses  do  m»t  *K"cur 
in  cases  in  which  the  distusie  has  been  allowed  to  pursue  its  own  eour8e 
without  active  treatment ;  (6)  ^jjoradic  dyj^^nteiy  iii  a  temperate  climate 
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not  eventuate  in  a  chronic  form  of  the  disease."  All  of  the  10 
oaaes  ended  in  recovery.  The  most  p  rot  meted  one  laj^ted  twenty-one 
days»  of  wliieli  foortt^en  weiv  iieenpied  by  the  preliminary  fliarrhiea. 
The  shortest  c<ise  lat^ted  six  days,  Tlie  average  duration,  exelnding  the 
one  with  pii'liininary  diarrhcea,  was*  about  ten  days. 

While  these  observations  of  Flint  are  of  great  vahie  as  shin>ing 
the  eourse  of  the  dist^ase  when  uninflaeneed  by  treatment,  and  while 
it  is  doubtless  true,  as  stated  by  Getirge  II  Wo<k1^  tliat  in  the  vast 
maJ4irity  of  eases  the  disinise  tjdves  tliis  iav*)nil>le  turn,  yet  when  a  hirger 
number  of  eiises  are  observed  it  will  be  found  tbat  sonu'j  after  rnu- 
niug  tlie  course  as  above  ontliiioil  for  one  or  two  weeks,  i>iHs  into 
the  tlipbtheritic  form.  Others  without  the  latter  coniplieation  are 
acconi|ianiiHl  by  severe  ^ymiitonis  (if  constitutional  disturbanee,  from 
impaired  digestion,  nipiil  emaciati<in,  exhaustion,  and  possibly  death. 
Still  other  eases  may  gradual Iv  assume  the  charaeters  of  a  ehronie 
flux, 

Va^iad  tenesmus  and  prolapsus  ani  may  ae^oniimny  simple  eatarrhal 
dysentery,  but  are  less  frequent  and  intense  than  iu  the  diphtheritie 
torai. 

Phoctitis. — Casii's  are  not  infre*pient  which  present  many  of  the 
symptoms  as  above  outlined  where  the  inflnmrnatory  process  is  limited  to 
the  re4;tuni.  PnM-titis,  as  this  condition  is  eidled,  may  be  acute  or  ehronie, 
and  may  dept^nd  ujMjn  a  multitude  of  causes.  The  acute  forms,  as  pre- 
viously mentionwl,  may  be  due  to  dietetic  errors.  There  are  some  ]KTsons 
ID  whom  tlie  rectum  upjM^ars  to  \h*  the  pfirH  mhiorm  resistenthr.  Dysen- 
teric symj»toms  in  such  individuals  may  follow  the  ingestion  of  articles 
of  foml  wiiich  iu  others  would  be  entirely  iuntM-uous,  or  irritant  fwMls, 
which  in  most  j>ersous  would  be  followed  by  a  simple  diarrluva,  in  them 
pnxluces  a  proctitis.  Traumatic  inHuences  of  various  kinds  play  au 
important  role.  Among  the  more  eoumion  of  such  </auses  are  the  jvres- 
eni'e  of  foreign  bcRlies,  im|jaetion  of  feeal  nuisses^  intestinal  jKintsites, 
lllmynnal  sexual  intercourse^  careless  use  of  instruments,  etc.  The  eon- 
lit  i  o  n  is  a  1  so  o  1  \v  n  e <  1 1 j see  a t  i  v e  t < j  ot  he r  a b ii o r u ud  ] h*o( '^i^m s  of  t h e  ivc - 
turn  and  neigliboring  orgitas^ — <-,//.  hemorrhoids,  polypoid  growths,  pro- 
lapsus, eaneer,  strictuit',  gonorrhrea,  uterine  and  |)eriuteTine  inflammation. 
The  long  continuance  of  imy  of  these  factors  may  ivsult  in  ehronie 
inrtammaliou  and  uleemtitJii  of  tlie  reetutu,  as  well  as  of  su|ipiu*atiou  in 
ihe  perirec^tal  tissues.  TIjc  enumeration  of  these  eausc^s  em]»h;isizrs  tlie 
necessity  in  all  i-ases,  when  the  symptoms  jwant  to  the  rectum  as  the  seat 
of  the  disease,  of  jnakiiig  a  earefid  physit-id  examination  by  touch  and 
Bpe<*ulinn,  as  a  removal  of  the  cause  constitutes  the  most  important  iiuli* 
cation  for  ta»atment,  and  is  ahme  in  many  instances  suftieient  to  effect  a 
cure,  A^  prot^titis  is  fully  rU^scriljed  in  sjK^cial  treatises,  it  is  not  neces- 
sary to  enlai^  u[K)n  the  subject  Iiere. 


2.  Diphtheritic  Dysentery, 

Symptoms  and  Conical  Coursk. — This  form  may  l>egin  in  four 
iilTcrent  ways  :  1.  Ft  may  have  l»een  preeeded  by  the  sym|>toms  as  abuve 
'escril>ed  of  a  simple  intlanyuatory  dysentery.  2.  In  nunu*rous  cases  it 
may  be  abruptly  developed  during  the  pnx-ess  of  a  chronic  tlux.     3,  A 
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priniary  diphtlieritit'  tlyi^^ntt^rv  may  occur  witlioul  having  been  preceded 
Ijy  any  pn-liminary  catarrhal  sta^^es,  4*  It  may  <H'ciir  in  a  secoii(huy 
IVjrm  after  various  acntc  am!  clironi*'  diseases,  with  an  al)sence  of  bowel 
.syniptonis  iir  a  diarrhiea  consisting  of  thret^  or  four  lar^e  naivenients 
during  the  <hiy  or  |K-Thaps  the  pas^tige  of  a  little  bliHMl  and  nuicus. 
Th<)i?e  eases  l)ejjjinuin|!:  as  an  aente  eiitarHud  dysentery,  instead  of  pnrsii- 
iutr  the  ordinary  course  toward  i-eeovery,  as  al>i»ve  outlined,  exhibit  a 
more  or  h'ss  gnidnal  aggravation  of  all  of  tlie  symptonis.  The  patient 
grows  more  eniaciatetl,  bccouR's  very  weak,  and  eviiitualty  sinks  into  a 
etmilition  c»f  t^ollajise^  with  cool  surface  and  extremities  and  greatly 
enfeebleil  heart  action.  A*s  the  disease  progresses  the  tongue  iKH^fiines 
brown  and  dry  <jr  snaHJtli^  red,  and  dry,  .sometinies  fissured  ;  tlie  anorexia 
and  tliirst  hiu^omc  extreme;  tlie  abdnmen  tencJer  to  the  touch  and  often 
ihstentled  with  flatus;  tlie  skin  is  sallow  or  slightly  janntliced  ;  the 
ex|*n'ssiou  is  anxious;  the  eyes  apjicar  simkcn  and  aetpiire  a  vacant 
exprtissiou.  Pari  jmihsh  with  tliese  symptoms  there  is  a  ehange  in  the 
ehamcter  of  the  st(H»Is,  which  at  first  consist  of  stringy  nnicus,  more  or 
less  mingled  with  1>1ihk1  antl  pus,  l>ut  now  contain  a  <jnantity  of  yellowish 
or  reddish  masses  of  various  sizes,  wljich  npmi  microsco]>ie  examination 
are  seen  tn  be  neerostd  |)artit*les  of  the  diphtheritic  exu<liition.  The 
nnicus  or  muciKpus  of  the  sIihiIs  is  uou  mingled  with  a  tliin  reildish 
8erum^  which  sometimes  entirely  replaces  it.  In  this  fhntl  the  pieeci*  of 
necrosed  memhrane  float,  giving  tin;  jMissjiges  the  apiK*arauee  of  raw 
meat  minced  and  mixed  with  bloiwiy  wattT.  The  stools  have  a  ehanie- 
teristic  <Midaverie  iNhu\  About  tliis  linu'  the  skin  around  the  anus  is  apt 
to  become  {*xer»rialed  ;  prf>hi]isiis  aui  is  likely  to  occur  front  the  extreme 
tenesmus*  The  patient  alsfi  <'nm plains  nf  stnuignrv  and  vesical  tencs- 
nnis.  The  urine  is  geneiidly  (k'creased  in  amount,  is  of  high  color  and 
s|M'cifie  gravity,  and  is  (X^easirjually  albuminous*. 

Notwithstanding  the  extreme  exhaustion,  the  patient  often  survives 
till  tin*  eu<l  (»f  the  sec<»nd,  third,  or  even  fniirth  week  fnan  the  ecan- 
nH'neerncnt  of  the  dysi-nterie  symptoms.  Death  in  the  thini  *n-  fmnih 
week  is  apt  to  be  the  result  in  eases  presenting  the  above-mentioned 
(*haraeteri sties.  ITsually  a  few  days  before  the  fatal  ending  the  sttwls 
become  bn»wiiish  or  black  and  of  a  very  offensive  putrid  iwlor ;  they 
also  often  contain  larger  fragments  tlian  Ix'fon:^  of  iH^ertised  mueous 
nienduiine,  thnugh  this  is  not  uniiorndv  the  «tse,  Tta»se  cases  which 
are  not  pn^ci'ded  by  diarrlHcii,  but  begin  as  dysentery  from  the  tiist»  pur- 
sue a  similar  course  ttt  that  above  sketclied.  Not  infretpa  titly  tla'V  begin 
with  a  ehill,  followed  by  fever  and  the  onset  of  the  abdominul  symptont8  ; 
the  tem|K*niture  is  usually  liighcr  than  in  the  type  just  dcst^rilRMb  Pro* 
ntauicnd  nervons  sympteaiis  are  not  tumsual — headache,  deli rinm,  flashed 
dusky  ini-v,  and  subsultus  temlinum*  Tlu^  fevtT  pnsse's  into  a  typhoid 
form,  with  sorch's  n|ion  the  teeth,  a  ra[nti  weak  pulse,  11(>-140,  an<l  a 
t^oiitinncd  high  IcmiH'nituiv.  Those  cases  wliieh  begin  with  an  active 
fever  frecpiently  jxiss  into  a  condition  of  eolhipsc,  with  sliglit  ele%*ation 
i>f  tem])entttn\%ctMd  snrtace,  and  a  pnlsi*  which,  tliough  full,  is  but  little 
a(*eel ended  or  shnver  than  nsnab 

Wlien  diplitheritie  dysentery  is  dcveh^pcd  dnring  tlte  progress  of  a 
clirfiiuc  flux,  it  is  apt  to  m-eur  suddenly  and  jn'ove  rajadly  fatal,  the 
patient  Ijcing  already  ex  hat  tsted  friini  the  chronic  disorder,  and  probably 
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in  a  state  of  excessive  emaciation.  After  some  exposure  to  cold,  intem- 
perance in  eating  or  drinking,  and  often  without  any  assignable  cause, 
the  stools  suddenly  acquire  the  diphtheritic  characters,  accompanied  by 
more  or  less  fever,  and  rapidly  followed  by  fatal  collapse. 

In  the  more  protracted  cases  the  disease  pursues  a  less  uniform  course. 
There  are  periods  of*  improvement  succeeded  by  relapses  at  irregular 
intervals.  jDuring  the  time  when  the  patient  is  better  the  stools  are 
found  to  contain  more  or  less  fecal  matter,  semi-consistent,  mixed  with 
the  blood,  pus,  and  mucus.  During  the  periods  of  aggravation  feculent 
matter  again  disappears.  Such  cases  may  end  in  recovery  in  from  one 
and  a  half  to  two  months,  may  prove  fatal,  or  jiass  into  a  chronic  dys- 
enter}"  of  indefinite  duration.  Convalescence  is  likely  to  be  a  tedious 
process  in  any  event,  and  more  so  in  proportion  to  the  violence  and 
duration  of  the  disease  and  the  extent  of  exhaustion  of  the  patient's 
vitality.  The  bowels  are  left  in  a  condition  of  extreme  sensitiveness, 
when  the  slightest  disturbing  cause,  as  a  trifling  imprudence  in  diet, 
exercise,  or  changes  in  the  weather,  \vill  bring  on  a  relapse. 

The  clinical  picture  above  outlined  may  be  modified  by  various  com- 
plications which  are  likely  to  occur,  as  malarial  fever,  scurvy,  typhoid 
fever,  or  some  intercurrent  inflammation.  These  complications  will  be 
considered  subsequently  in  detail. 

3.  Amoebic  Dysentery. 

Symptoms  and  Clinical  Course. — This  form  of  dysentery  may 
be  divided  into  four  groups : 

1.  Comparatively  mild  cases ; 

2.  Grave,  gangrenous,  or  typhoid  forms  ; 

3.  Chronic  forms ; 

4.  Masked  forms. 

It  should,  however,  Ix?  borne  in  mind  that  this  classification,  which 
is  essentially  the  same  as  propounded  by  Dutroulaii  and  others,  is 
purely  arbitrary,  and  is  introduced  only  to  facilitate  description.  Cases 
will  be  observed  to  j)ass  from  one  grade  of  severity  to  another.  Mild 
cases  may  become  severe  or  gangrenous ;  all  forms  are  more  or  less 
disposed  to  become*  chronic. 

Masked  forms  may  have  their  true  nature  exposed  by  an  explosion 
of  dysenteric  symptoms  or  be  rc^cognized  only  at  the  autopsy. 

Amoebic  dysentery  is  characterized  by  a  variable  mode  of  onset,  an 
irregular  course,  marked  by  alternate  intermissions,  exacerbations,  and 
a  decided  tendency  to  chronicity.  The  onset  may  be  abrupt  or  gradual 
in  the  first  instance :  without  premonition  the  patient  is  seized  with 
colicky  pains  in  the  abdomen  and  diarrhrea ;  nausea  and  vomiting  may 
or  may  not  b(»  present ;  in  most  crises  there  is  no  fever.  The  stools  are 
fre(|uent  and  watery ;  blo<Kl  may  or  may  not  be  present  at  first,  but 
subsequently  blmxl  and  mucus  are  both  likely  to  be  found.  In  some 
cases,  after  a  variable  jx^riod  of  slight  ill  health,  a  diarrha?a  sets  in,  the 
stools  are  watery,  contain  more  or  less  mucus ;  blood  is  either  absent  or 
only  occasionally  present. 

There  are  a  certain  number  of  cases  where  the  abdominal  symptoms 
are  either  entirely  absent   or  so  obscure  as  to  escape  attention   until 
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perhaps  the  oceiirrenee  of  hepatic  or  hejnLt<>*pnlmonary  ah.scess  .siijj^^ests 
the  prot>ability  of  am^ehie  dyseiiteiy.  Ilhj^:trativc  uf  the  eoiTipfirutive 
frequeiiev  of*  snt^h  instaiiees  is  the  fact  noted  by  Doek,  when  out  *if  12 
eases  in  nnly  6  was  tlien*  a  history  of  tlyseiiten,  in  2  it  niijjrht  have 
been  elieiti^l  hv  eareful  examinatiuti  ;  in  4  therr  was  an  entire  absenc-e 
uf  sueh  histftry  ;  in  2  the  autopsies  reveah'xl  tlie  Ihet  that  the  k'sions 
were  Uiniteil  to  the  cieeum,  which  partly  exphiincfl  the  absence  of 
dysenteric  symptoms.  In  one  of  the  eases  rep<irted  by  the  writer  the 
discovery  of  a  liver  al>seess  containing  anirebie  first  k*d  to  the  srispicion 
of  dysentery.  There  are  doubtless  cases  where,  the  intestinal  lesions 
having:  headed,  tlie  disease  c;an  only  be  recognized  by  its  .sefpielfe  and 
com  ]ilic4»t  ions. 

The  course  of  the  disease  is  characterized  in  most  instances  liy  an 
irregularity  in  the  dysenteric  symptoms  irrespective  of  the  nio<le  of 
onset.  At  irregular  intervals  there  are  intermissions,  followed  Vjv  ex- 
acerbations wit  I  unit  appirent  eausi^ ;  the  delasive  fmpe  is  often  entertained 
that  tlie  abatcuient  of  symptoras  is  the  result  of  treatment,  and  tliat  a 
genuine  eon videseenee  is  at  hand,  wheti  siidth^rdy  the  stools  aequire  the 
dysenteric  eharacteristics  in  sncli  an  aggravated  way  as  to  sj^>eedily 
dispel  snch  delusions. 

Til  ere  are  other  mses,  again,  remarkably  uniform  and  only  marked 
by  an  ol*stinate  hioscness  of  tlie  bowels:  tlie  con{lirion  hanlly  deserves 
to  be  eidled  diarrhiea,  as  the  st<H>ls  are  st*mi-consist*'nt,  perhaps  contain- 
ing no  bloiMl  or  oidy  a  little  Idood  and  miicus,  the  invariable  jiresenee 
of*  tlie  amreba?,  however,  showing  the  true  nature  of*  the  disease.  Even 
the  gangrenmis  eases,  wlnle  tl*ere  are  no  actual  intermissions*  show 
]>eri<rtls  of  partial  al>atement  fVillowed  by  exacerbations.  The  tendency 
to  ehronieity  is  well  marke<l  in  most  cases;  those  complicated  by  extrcnjc 
sloughing  or  a  severe  ty|jhr>id  condition  an-  the  exceptitais,  anil  arc  apt 
to  terminate  by  death  in  two  or  four  weeks.  The  milder  eases  in  (\ain- 
oilman  and  LaHeiir's  series  show  a  wide  range  of  duration,  varying  from 
six  to  thirteen  weeks.  Those  eoniing  under  the  writer's  observation  all 
assumed  a  chronic  eharaeter,  and  those  which  reeoveretl  lasted  frimi 
three  to  four  months. 

A  ek'arer  idea  of  the  symptomatology  of  tliis  t*onu  of  dy.s<vutcry  will 
be  obtained  l)y  presenting  a  l>rief  analysis  of  its  most  im|Mjrtaut  fratui-es. 

(reifiraf  Conffitiofh^Thv  milder  cases  will  l)e  found  in  some  such 
condition  as  follows  :  Moi'e  or  less  muscular  debility  and  emaeiation^ 
both  varying  in  degree  aee«irding  to  ilnratitai  and  severity,  In  the 
writer's  s(?ries  the  loss  of  flesh  was  raj>i<l  aial  excessive.  The  nnieons 
n*embraues  are  i^de,  deculjitus  indifferent*  Expressir»n  dull,  mind  dear. 
Skin  dry  and  sallow.  Tongue  pule  and  fliihl>y,  moist,  and  sliglitly 
furiTd.  AlHlomcn  of  normal  appearance  iir  srnnctimes  iTtraeted.  Tem- 
j>eraturt^  normal  or  only  slightly  elevated.  Pulse  70  to  90.  Kespinx- 
tion  18  to  3tl  More  or  less  anorexia.  Rest  disturbed  l)y  disposition 
to  evacuate  the  bowels.  Graver  eases  show  a  niiHlifieation  nf  this 
clinical  pieturt^:  tin*  i'vich^nces  of  prostnition  are  mr>re  marked;  the 
face  may  be  tlniwn,  slightly  cyauntie  nr  flushed,  anil  the  exjnvssion 
anxifius.  The  anorexia  is  incivascd  ;  intense  thirst  and  sleeplessness 
are  apt  to  (»eenr.  The  abdonn-n  be*Mjmes  ivtracted  ;  there  may  Ije  free 
sweating.     The  temj>eniture  may  become  subnormal,  the  pidse    small 


AMCEBIC  DYSENTERY. 


363 


and  rapid,  the  respirations  proportiuTiately  increased  in  frequency.  In 
the  chronic  caries  the  ]>rogressi%'e  emaeiation  and  anteinia  are  notable 
features,  the  8kin  in  consequence  becoming  tiry,  harsh,  and  of  a  dull 
yellowisli  color,  Attiemkt  has  been  noted  Uy  all  obj*ervers  ;  there  is  a 
deficiency  both  of  corpuscles  and  hienioglohin,  which  i.s  due  to  a  com- 
bination rif  causes-^ viz.  continuous  losses  of  bhuHl  and  albnndn,  nialnn- 
trition,  and  destruction  of  rt^d  corpuscles  by  the  auMelne.  Dirtrrhfar  is 
the  chief  and  in  some  instances  the  only  feature  of  the  disease.  It 
varies  greatly  in  eliaracter  anil  in  frequency  of  the  stools  aeeoRling  to 
the  extent  of  the  intestinal  lesions,  and  a!  diflerent  times  in  the  same 
case.  The  rxjcurrence  of  intermissiiins  and  exacerbations  as  a  special 
characteristic  has  already  Ijcen  noted,  Tlic  exact  rliations  itften  liegin 
suddenly  and  subside  in  the  same  way  :  they  may  hist  from  one  tu  ten 
days,  l>ecoraing  progressively  worse  and  *A'  longer  dui*iitir»n  in  latal 
cases.  The  intermissions  show  a  wide  ntnge  of  duration,  varying 
from  one  day  to  three  weeks,  during  w^litch  time  the  sto<jIs  are  s«»h  or 
even  formed,  but  with  more  or  less  adherent  mucus.  The  ,v^>f/s  vary 
greatly  in  frequency,  ainnunt^  and  citameler,  not  only  m  accordance  with 
the  severity  of  tlie  intestinal  ulceration,  but  from  <hiy  to  day  in  indi- 
vidual cases.  In  the  f/ajiffnnom  f*>nn  there  may  Ik*  as  many  as  thirty 
or  forty  during  twenty-four  hours,  subsequently  declining  to  eight  or 
twelve,  and  thi-ee  or  four  toward  the  end  in  fatal  castas.  The  auKumt 
ex|>eHed  at  each  movement  is  at  tii'st  small,  and  tjftcn  ci insists  of  clear 
or  turbid  mucus,  more  or  k^ss  mixed  with  blood  and  sometimes  small 
itHJid  masses.  As  ulceration  advances  the  dejections  b(*cnnic  more 
copious  and  watery  ;  bloml  is  less  frc<jucntly  ol>servcd,  but  small  shreddy 
particles  of  grayish  or  light  yellow  color  appear,  mixed  witli  bloud- 
stiuned  mucus.  When  extensive  sloughing  is  o<*currjng  the  stoiils  aR^ 
grayish,  greenish,  reddisli-browu,  or  variegjitcil  in  color,  tpiite  liquid  or 
pultacefms,  aud  have  a  very  cttfensive  (Hlnr.  Mixed  with  finely  ilivided 
shreddy  mucus  and  streaks  of  liark  bhunl  an*  seen  lai*ger,  tough,  stringy 
masses  of  necrotic  tissue.  The  stools  are  not  distinctively  purulent, 
but  the  slimy,  gray,  liipud  dejections  contain  more  pus  cells  than  the 
others.  In  all  the  dejections  there  are  found  more  or  less  nimierous 
small  opaque  or  tninslucent,  gelatinous  grayish  yellow  masses  from  I 
to  3  mm.  in  diameter.  In  cases  of  nnnlenite  severity  and  abrupt  tmsct 
fi»r  a  week  or  ten  days  the  stew )ls  are  similar  to  those  at  the  iK^ginning 
of  gangn.*nous  dysentery.  If  the  onset  has  been  graduab  !i(pud  l)rown- 
ish  yellow  stfxds  containing  itmcns,  streaks  of  bhMKl,  and  many  of  the 
gelatinous  grayish  masses  are  tlie  rule.  The  numl>er  lif  such  movements 
varies  from  four  to  ten  in  twenty-four  liours,  and  a  flux  of  this  4legree, 
but  more  irregular  antl  without  blood,  niay  contiruie  for  weeks.  During 
an  exacerbation  the  st*xils  increasi*  in  fmqueney,  resembling  those  of  the 
seeond  jx'riod  of  the  gtingrenous  form,  sloughs  being  occasionally  found 
and  blood  reap|jearing. 

The  stools  in  chronic  cases  have  a  mrire  uniform  and  homogi»neoiis 
appearanee.  They  arc  water)"  or  of  the  consistence  of  thin  grut*h  of 
an  earthy  or  dull  yellow  color,  and  contain  a  few  or  many  jwirticlcs  of 
clear  nmcus.  During  an  exacerbation  bhxKl  and  pultaceous  material 
may  be  »een  j  in  intennissions  of  the  diarrhom  the  fteces  are  soft  and  pasty 
or  partly  formed,  but  mucus  is  fjer^istently  pre«?ent.     Particles  of  undi- 
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gestod  milk  and  other  fcKMJ  are  often  seen.  Tfjo  rcaetion  of  these  stools 
Ib  usually  alkalhie. 

Microscopical  Examination  of  Stools, —In  the  s^mall^  mneoid, 
and  l>lcMKly  stools  of  the  acute  stage  there  are  fiuind  in  varyiiig:  propor- 
tions reel  IjUmmI  eells.  The  ecrcom<fna^  hifei<fhtff/t^  is  soiuetimes  pres4'ot. 
At  a  later  [wriod,  in  gan|^renons  e;isus  ami  those  fit'  intnlerate  sevc*rity^ 
the  celhilar  elements  nve  le^g  numerous,  aeul  Hoat  in  a  mtxtnrt"  of  jj^mnn- 
lar  detritus  and  Imeteria.  Elastic  tissue  fihreB  are  observed,  but  the 
net!rf»tie  oia.ss(*s  are  devoid  of  structural  ajipeamiice.  In  tlie  liquid 
grayish  strK*ls  of  the  elironie  forms  ix*et»giiizalj!e  eleinents  nre  .still  fewer, 
makin;^  the  deteetioii  ot"  the  auKebie  mneh  easier. 

Amahtr  are  found  in  all  varieties  id"  these  jitools  and  at  all  periods 
of  the  disease.  They  vary  in  iiund>er  in  ditlen*nt  easi*s  and  at  different 
times  in  the  hiimv  eases  in  proportion  to  the  severity  of  the  intestinal 
ule(*nition.  Ttiey  are  more  numerous  in  the  severe  acute  eas*^s  and 
during  the  exaeerhations  of  eases  of  mo<len»te  severity  than  while  tlieiv 
is  a  continuous  hut  moderate  diarrhfC!*.  In  the  early  ld<KMly  mueuid 
8t<iols  they  are  numerous  and  evenly  distributed.  In  the  latter  and  less 
hojuogeueous  evaeuations  they  are  plentiful,  but  less  evenly  distributed, 
being  found  chiefly  in  the  grayish-yellow  gelatinous  masses,  also  but  less 
abundantly  in  the  mrtieles  of  clear  or  rose-colored  mucus;  in  the 
shredtly  masses  of  cletritus  they  are  only  «x*easioTiatly  found.  In  the 
hfiumgeuecHis  disehnrges  of  chronic  cuses  they  arc  less  uutuctimis  thiin  in 
acute  <'ases,  but  are  present  in  all  portions  oi'  tlie  stools.  Even  during 
intermissions  c»f  the  diarrhtea,  when  the  stools  ar*'  soft  or  fornuxl,  they 
are  t<»  l)e  se*en  in  the  particles  of  adherent  mucus.  In  the  pntgn^ss 
towartl  recover}'  the  amccbie  gradually  disapjvcur^  but  may  be  found  after 
the  stools  have  regained  a  normal  appearance,  Variatious  in  size  and 
activity  are  freipient :  red  bloffd  (*orpuseles  arc*  ftuind  nmre  fretjucntly 
and  in  larger  numbers  in  the  more  aetive  anHcba*. 

The  reaction  of  the  stool  has  a  detiniie  rclaliun  to  the  presence  ami 
activity  of  the  orgsmisms.  In  the  alkaline  and  neutral  stmils  they  are 
active  and  numcnuis  ;  in  the  acid  stcHils  tlicy  are  scarce  and  *inly  occa- 
sionally motile.  The  apjx^aranee  of  the  sinKeUe  is  well  shown  in  the 
aeeou j j k\ ny i ng  il  ra \vi  ngs.     ( Pla tes  IV.  a nd  Y .) 

The  f;e(*c>  sluudd  be  examined  as  soon  after  evaenation  as  possible, 
and  at  the  binly  temjHjrature,  although  this  is  not  essentiah  In  warm 
weather  tlie  organisms  renuiin  active  Ibr  twenty-four  hours  after  renicjval 
frum  tlie  IkkIv  ;  in  cold  weather  warming  the  slide  over  an  aleediol  lamp 
will  bring  oiTt  active  nmtion  ;  fur  continutius  observation  a  warm  stage 
is  to  be  preferred,  Tln*se  p<ulious  of  the  stools  which  have  been  men- 
tioned as  containing  the  greatest  number  of  a^H-el»a^  should  be  selected  ; 
but  slight  pressure  should  Im-  nuult^  with  the  cover-glass  ;  a  inaguifving 
powder  of  about  40(>  diameters  is  suflicient.  If  not  in  motion,  the  organ- 
isms may  be  mistaken  fiir  (h'generatcd  cells  or  even  starch  graunles,  but 
with  a  little  experienee  the  hirgcT  ones  ean  Ijc  iv<'ogni/ed  by  tlieir  {>ecu- 
liar  a[jjK*anince  and  the  gratbial  m-currenee  of  tlic  characteristic*  mention* 
In  size  the  ama'bie  vary  gn^atly.  Dock  found  the  smallest  1*>  ami  the 
largest  37  mm,  in  diameter;  the  u«ual  size  is  from  18  to  25  mm.  In 
all  of  them  the  fine  gramdar  endosare  and  the  homogeneous  eetosarc 
can  be  made  out :  the  former  is  often  filled  w^ith  granules  of  variable 
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size.  In  about  one  half  a  spherical  highly  refracting  nucleus  can  be 
seen  lying  in  a  clear  vesicle ;  also  from  one  to  numerous  vacuoles.  The 
inclusion  of  red  blood  corpuscles,  leucocytes,  bacteria,  and  detritus  gran- 
ules is  common. 

.  Additional  Abdominal  SyviptoiiiH. — Abdominal  pain  and  tenderness, 
tenesmus,  nausea,  vomiting,  and  singultus  occur  with  greater  or  less  fre- 
quency in  this  form  of  dysentery.  Of  these  symptoms  colic  is  the  most 
constant :  it  is  observed  oftener  in  the  early  stage  of  the  gangrenous 
form,  and  in  those  of  abrupt  onset  and  during  the  acute  exacerbations ; 
as  the  diarrhoea  subsides,  so  does  the  pain,  which  often  disappears  entirely 
as  the  gangrene  progresses.  In  chronic  cases  severe  colic  is  not  promi- 
nent except  during  exacerbations,  but  a  dull  pain  usually  precedes  and 
accompanies  a  movement  of  the  bowels.  More  or  less  tenderness  is 
excitea  upon  pressure  over  the  course  of  the  colon. 

Tenegniusy  to  which  such  great  importance  was  attached  by  Wood- 
ward and  Trousseau,  was  not  present  in  a  considerable  proportion  of 
cases  as  noted  by  Dutroulau  and  Councilman  and  Laneur ;  in  the 
writer's  series  it  was  generally  observed,  though  not  so  marked  as  in 
catarrhal  and  diphtheritic  forms.  As  reported  by  the  last  mentioned 
authors,  tenesmus  was  specially  apt  to  occur  in  grave  cases  with  exten- 
sive sloughing.  Irritability  of  the  stomach  attended  by  nausea  and 
vomiting  is  most  apt  to  be  present  at  the  onset,  but  is  likely  to  occur 
at  irregular  intervals  during  the  progress  of  the  case. 

Fever  is  not  ordinarily  a  prominent  feature  in  this  form  of  dysen- 
tery, though  if  carefully  observed  a  daily  rise  of  temperature  will 
be  found  to  occur  at  some  time  during  the  twenty-four  hours  and 
extending  through  the  course  of  the  illness.  Exceptions  to  this  rule 
are  the  subnormal  temperatures  of  gangrenous  forms,  the  afebrile  course 
of  chronic  cases,  and  the  cases  mentioned  by  Osier  of  the  typhoid 
form,  when  fever  may  l)c  high  at  times.  Hepatic  and  pulmonary  ab- 
scess always  produces  an  elevated  temjx»mture.  Under  such  circum- 
stances the  fever  is  of  a  continuous,  remittent  or  intermittent  type, 
ranging  from  99°  F.  in  the  morning  to  102°  F.  in  the  evening,  and  is 
likely  to  be  accompanicid  by  rigors  and  sweating. 

Circulation  and  ra<piratiou  are  aifo(^ted  in  proportion  to  the  height  of 
the  fever.  The  pulse  in  cases  of  average  severity  ranges  from  80  to 
100;  in  chronic  cases  it  is  about  normal,  with  progressive  exhaustion; 
in  fatal  cases  it  becomes  feeble  and  rapid,  120  to  140.  The  respirations 
are  increased  in  frecjuency  in  proportion  to  the  pulse  rate. 

The  iiriyie  is  generally  slightly  albuminous.  In  the  gangrenous  eases 
there  is  often  retention  and  decided  reduction  in  the  quantity  secreted. 

4.  Secondary  Dysentery. 

Symptoms  and  Clinical  Course. — This  form  is  likely  to  occur  as 
a  terminal  event  in  various  acute  and  chronic  diseases.  It  is  not  infre- 
quent in  heart  affections,  Bright\s  disease,  tuberculosis,  measles,  small- 
pox, and  septiciemia.  Woodward  stat(\s  that  the  association  of  dipthe- 
ritic  dysentery  with  the  characteristic  typhoid  lesions  of  Fever's  patches 
was  by  no  means  of  nire  cx^cnrrencc  in  the  cases  observed  during  the 
American  Civil  War.     The  occurrence  of  a  complicating  colitis  may  be 
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nmnifbsted  by  the  ordinary  dysenteric  syiiiptoras,  or  the  latter  may  be 
eiitin*ly  absent,  the  inteBtinal  aflbetioii  not  being  su8j>ected  dnring  life. 
In  nut^t  int^tanee.s  there  are  t>iily  ii  lew  looi^e  movements  daily  during 
the  terminal  wtiiges  of  the  primary  disease*  A,  Bray  ton  Ball  men- 
tions an  ilhistmtive  ease  of"  dysentery  ibtlowing  pyelitis,  in  which  tlie 
Imtient  h;id  tfiree  or  four  loose  movements  daily  for  ten  days  beft)re 
lis  death,  witliout  tormina  and  tenesmns,  and  with  oidy  «x*easional  tmees 
of  mnetis  or  blofKL  At  flie  autopsy  tlie  eohui  was  found  riddled  with 
rdeers,  one  of  whieh  had  ]K^rfonited  the  bowel  near  the  sigmoid  flexure. 
There  was  no  jH?ritonitii>  or  lesion  of  the  small  intestine. 

The  important  point  to  Ix-ar  in  mind  a.s  rt^gards  the  syniptomatoh^gy 
of  seeondary  dysentery  is  that,  eontrary  to  the  dictum  of  Woodwanl 
and  Tronssean,  extensive  dysenterie  k'sions  not  only  may  exist  in  the 
absenee  <if  tenesnms  and  otlier  symptoms,  bnt  tluit  stieh  lateney  is  the 
rule  in  the  st»eondary  form.  The  absenee  of  typieal  symptoms  is  some- 
times due  to  the  lot-iiliziition  of  the  lesious  in  the  U[)])er  |xirt  of  the 
colon,  but  not  always,  us  in  some  instances  the  entia^  large  intestine  is 
found  to  be  attcctetb 


Complications  op  Dysentery. 

Afwmiia, — Reference  lias  l»een  previously  made  to  the  frequency 
and  severity  of  anaemia  as  one  of  the  symptoms  of  amcebic  dysen- 
terj'.  It  is  here  mentioned  as  a  complication  of  all  forms  of  the 
disease,  in  order  to  emphasize  its  imjiortanee  and  the  necessity  of 
cnrj dialing  it  by  proper  measures  i>f  treatment.  'I'lit^rc  is  hardly  any 
intlanrmatory  disease  ehai"aeterize<l  by  such  a  nijud  dcvelojjing  ana-mia 
as  ixrnrs  in  dysentery.  Niemeyer  is  authority  lor  the  statement  that  a 
general  anaemic  dreipsy  ensues  jnore  irequently  after  mild  attacks  of 
dysentery  than  after  any  other  disease  of  equMlIy  short  duration.  Even  in 
cases  of  mtKlenite  s<? verity,  ending  in  rectivery  in  one  or  twxt  we?cks,  the 
disturlianee  of  nutrition  is  sutlicient  to  protract  the  convaleseence. 

The  chief  factors  explanatory  of  the  blood  changes  (»f  dysentery  are 
as  follows:  {a)  Inij>aiiv<l  digestive  iKiwer  de|x*nding  upon  deranged  and 
imtK^rieet  seciTtiou  of  all  the  digestive  fluids,  llfrclmann,  wlnj  has 
investigated  the  subject,  frin<ls  the  sadiva  is  acid  atid  c«>ntains  a  smaller 
numl»er  of  s:di  vary  corpuscles  than  usual;  tlie  gastric  juice  is  deficient 
in  hydnM'hh^ric  acid,  and  is  prop(»rtionatcly  weak  in  peptonizing  power. 
The  secretion  of  bik'  is  diminished  or  tempiirarily  arivsted.  Similar 
deningements  doubtk'Ss  iwcur  with  the  |*anereas  and  intestinal  glands, 
(/j)  The  continuous  loss  of  blood  auil  albumin  in  the  stools;  thougli  the 
tpiantity  passed  eacli  time  may  be  email,  yet  frequent  rejietitions  will 
et!eet  the  constitution  of  the  circulating  fluid,  (e)  The  destructive 
influence  of  the  amiebte  upon  the  blotKl  corfiuseles,  tliese  influences 
acting  with  greater  or  less  severity  according  to  the  attack,  but,  as 
aforesaid,  being  prominent  in  alL 

Pentmiith  am!  Intenfhial  Pfrforathfh — A  localized  peritonitis  from 
the  extension  of  inflammation  to  the  serone  coat  in  diptlieritic  dysentery, 
or  occurring  in  the  hei>atie  region  in  cas<^s  where  that  organ  is  involved, 
is  of  ctimmon  iKM'iirrcnee.  This  pnwcss  may  become  chronic  and  i^esult 
in  adhesions  or  may  result  in  gcnend  jicritonitis  with  a  fatal  issue.    The 
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condition,  however,  h  most  likely  to  ensue  as  a  eonseqiicnce  of  perfora- 
tion ui'  the  eoloii  resulting  from  slooghiiig  of  a  deep  uleer,  leading  to  a 
feoil  extravasation  and  a  rapidly  tlital  peritonitis.  IVribnition  oeenrred 
ID  about  10  per  eent,  uf  eases  eolleeted  by  Wood  wan! ,  It  i.s  most  apt 
to  iK?ciir  in  the  eiec^um,  but  may  fiappeii  in  any  portion  of  the  eolon. 
In  severe  cases  tlieit*  mtiy  lie  an  enaipstdating  prtx-ess  ending  in  peri- 
ciecjd  ab^seess,  whieli  may  eni)>ty  exterTially  or  into  tlie  bowel. 

Infiti^iiniiception  is  an  accident  only  in  very  nire  eases. 

Hepiiik*  uiifJ  Htpato'pidmuntinj  Abm*€m, — This  complication  occurs 
but  rarely  in  the  mtarrhal  or  diphtheritic  forms,  but  in  amtebic  dysentery, 
on  aeeount  of  the  fre^jueiit^y  and  the  additional  gravity  it  tenuis  the  mse, 
it  becomes  a  matter  <if  great  interest  and  importance.  Illustrative  of 
the  comjKirative  fi-e^piency  of  liver  al)sces,s  m  the  different  fiu'Uis  of 
dyscmtery,  the  following  facts  are  of  interest :  \V4i<Klward  states  that  out 
of  1pS6  causes  of  acute  or  chronic  caturrlial  dysentery  witlioot  ulcenition 
there  was  but  1  cast^  of  this  cum  plication,  while  in  llo  eases  of  the 
diphtheritic  form  there  were  3  of  single  abscess  and  4  uf  multiple  meta- 
i^^tatie  fm'i.  In  clironic  Ititestinal  idccration  {with  which  he  inrlndes 
the  follienhtr  and  umh^termined  forms),  out  of  31*<>  cases  there  were  ti 
instances  of  single  large  hepatic  abscess,  and  1(1  of  mnltij^le  or  mcta- 
8tutie,  or  abunt  4  jM?r  cent.  Adding  together  these  hgnres  shows  14 
caries  of  midtiple  abscesses  and  9  of  large  single  abscesses  out  of  ol  1  ciisea 
in  which  the  intestine  was  ulcerated,  and  luit  1  case  nf  hirgc  abscess  in 
\h(\  eases  of  uoTi-ulct^rativc  dysentery*  This  cxpcrieuee  corresponds 
with  tliat  of  mctlical  tjhservers  in  Great  Britain  and  Cnn tinental  Europe, 
but  ditters  very  widely  from  that  of  British  |>hysicians  in  India  and 
Burmah,  of  the  French  in  C<x*hin  China  and  Egypt,  and  of  tht>se  who 
have  studietl  tnjpical  dysentery  in  Brazil,  Chili,  Vcnznela,  Mexico,  and 
from  recent  statistics  of  amu'hic  ilysentcry  as  it  has  bwn  olist^rved  in 
this  count r}'.  Without  going  into  details,  it  appmrs  that  abscess  of  the 
liver  is  found  in  4*nc  out  of  four  or  live  fatal  cnses  of  tnipical  dysentery. 

Showing  the  frequency  of  this  com|>lication  in  ama4>i«*  dysentery, 
out  of  12  wises  R*|K»rted  by  Dm^k,  4  certainly,  and  |»robably  5,  had 
liver  abscess;  (j  out  r»f  15  in  Councibnan  and  Lafleur^s  scries;  and 
1  out  of  7  refK>rted  hy  the  writer.  Thus,  out  of  o4  cases  there  were 
12,  or  over  one  third »  in  wliich  hcfMitic  or  hcjKtto-pnlmunary  abscess 
was  p^^s^nt.  These  ^gurcs  eorresj*ond  very  clostdy  with  tliosc  of 
Bidliiigidl,  Annesley,  Waring,  Eyre,  Ranking,  Mm)re,  Maci>hersou, 
Chuekurbutty  in  India,  of  Cattelonp  and  Monivt  in  Algiers,  of 
Bougrael  and  (rayne  in  Crwhin  China,  of  Ik*  Castro  in  Egypt,  as  to  the 
frequency  of  liver  abscess  in  trojiical  dysentery,  and  wonhl  s<*em  to  con- 
firm the  identity  of  the  latter  with  the  amo:'bic  iVjrni.  Amoebic  dystm- 
tery  as  observed  iu  Europe  ajtpcars  to  lie  an  execpticni  as  to  the  euor- 
mous  proportion  of  hcjmtic  couqilicatifms,  and  so  tar  no  reason  can  be 
assigned  for  this  ap[»arcnt  exception.  It  is  useless  to  mention  the 
various  theories  which  have  been  pn:'seutcd  to  account  for  tlie  connec- 
tion Ix^tween  dyn-ntery  and  abs(*ess  of  the  liver,  as  the  recognition  of 
the  identity  of  the  sfM-riti*-  causi's  of  the  intestinal  and  hejmtic  lesions 
has  ch-ared   the  subject  of   mut^li  of  Its  former  obscurity,     S[>eaking 

Sartieuhirly  of  the  anKcbic  or  tropical  fornis^  abscess  of  the  liver  may 
evelop  in  any  grade  of  severity  or  at  any  period  of  the  illness.     The 
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gravity  of  the  initial  attack,  instead  fif  favoring,  is  projiKlicial  to  the 
oct^iirrenoe  i>f  this  event,  Jis  putients  are  more  likely  to  die  from  the 
severity  of  the  intestinal  h'sicms  l)i*tnre  infeetion  of  the  liv^r  has  time 
to  oeeiir, 

'File  period  wlien  hepitie  involvement  takes  pluee  varies  lx»tvvc*en 
wide  limits  ;  it  eomrnonly  devehips  from  the  fimrtb  to  the  twelfth  week. 
Tlie  most  fn  cpient  site  i^  tlie  eon  vex  snrfaee  of  the  right  1oIh%  the  evi- 
dence going  to  show  that  in  most  cases  infertioii  takes  place  tlirfingli  the 
peritfinenm,  ami  that  the  right  Inng  is  involved  by  the  passage  of  the 
organisms  thrtnigh  the  thapliragni, 

I  sliall  not  discuss  in  detail  the  eoui>e  and  sy mptoniutnlogy  of 
he|Kitic  al)S4'esK,  as  that  subject  will  n-eeive  attention  in  ancitbcr  jmrt 
of  tliis  work,  but  will  attempt  to  give  only  the  salient  points  concern* 
ing  the  lurge  solitary  or  tropical  ahseess. 

The  imp<atant  symptoms  arc  pain,  irregular  fever,  and  the  develop- 
ment of  a  septic  <'on<iitinn.  Latent  cases  are  not  nirc  ;  these  run  their 
course  without  detinite  symptoms  ;  sudden  *leath  rwenrs  from  rupture, 
and  in  a  goiwi  many  instauees  the  abscess  is  discovered  post-mortem, 
not  having  been  suspected  during  life.  The  temperature  is  of  an  in- 
termittent ty[)e ;  it  may  be  normal  or  subnormal  i\\r  a  few  days,  and 
then  ris(^  to  103°  or  higher,  being  prcccfled  by  w  rigor;  the  chaitietcr  of 
the  febrile  movement  often  ainses  it  to  be  mistakeu  for  undarial  fever. 
The  tertijR'rature  may  rise  every  al'ternocHi  witlHUit  rigors.  Profnse 
sweating  is  common.  In  chronic  cases  there  may  be  tittle  or  no  fever; 
\\i\^  is  esiKrially  apt  to  be  the  eiise  where  the  abscess  has  oiiened.  The 
pain  is  varialde,  and  is  usually  hjcated  in  the  buck  or  shoulder,  or  there* 
may  Ik*  tenderness  and  a  dull  jmin  in  the  riglit  hypoehondriiuu.  The 
decnl>itns  gencmlly  |vreferrcd  is  npon  the  right  side,  Pbysiad  evi- 
dences of  etdargement  ai*e  usually  found  ;  tlu-  latter  may  be  so  great  as 
U\  cause  bulging  and  projectifin  two  cjr  three  int^hcs  below  the  costal 
margin,  Flnctnation  and  fcdcuui  ot"  the  chest  wall  miiy  lie  iKicasionally 
dete(*tcd.  Th<'  app-aitnu'c  of  the  piitient  in  suggestive  :  the  skin  has  a 
sallow  yellowish  tint,  the  tacc  is  pile,  tlie  (^anplexion  mialdy,  and  the 
conjunetivic  are  iniiltrattHl  and  lale-tingc«l.  Marked  janndiee  is  mre. 
Lofisencss  of  the  bowels,  and  especially  the  4let4H'tion  of  anuelue  in  the 
fitiHjls,  are  very  signiJicant.  I'areful  exploration  with  the  aspirating 
needle  will  usually  determine  the  diagnosis.  In  some  instances  the  re- 
sults aiv  negative,  even  when  explomtion  is  made  with  a  long,  large-sized 
needle,  in  couseijuencc  of  tin*  viscidity  4if  the  abscess  contents,  (Charac- 
teristic sym[jtoms  arise  when  the  alise<'ss  invath's  the  liuig,  whieh  event 
if?  of  not  infn't|uent  occurrence,  F^xtensiou  may  take  plaec  through  the 
diaphn*gm  without  ruptuir^  prfulueing  a  puruh*nt  pleurisy  and  involve- 
ment of  the  lung.  In  such  eases  the  patients  gnuhmlly  develop  a  seveix; 
cough,  usually  of  an  aggravated,  etjuvulsive  character. 

The  plujHitff!  iiiijuH  are  those  of  consolidation  at  the  base  of  the  riglit 
Inug,  impaired  resounnce,  feeble  bronchial  breathing,  incn.^ased  tactile 
frcmitns,  hut  the  eharaeferistic  feature  is  the  s|>utuiu  :  at  hrst  the 
expectoration  is  not  jieculiar,  consisting  of  a  little  clear  mucus,  but  it 
sm>n  becomes  nifire  abuuthmt,  muco*pnrulcnt,  and  streaked  %vith  bhiod. 
After  a  short  iKTiod,  during  a  paroxysm  f>f  coughing  the  patient  sud- 
denly ex[M?ctoratcs  a  large  quantity  of  brick-red  or  brownish  nmeo-pus, 
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intermixed  with  more  or  less  pure  blood.  Such  expectoration  is 
repeated  daily  with  varying  frequency  throughout  the  illness.  Budd 
and  other  authorities  declare  that  this  expectoration  is  pathognomonic 
of  abscess  of  the  liver  perforating  the  lung. 

Microscopical  Characters. — The  cellular  elements  observed  are  red 
blood  corpuscles,  leucocytes,  round  alveolar  epithelial  cells,  oral  epi- 
thelium, irregular  fatty  degenerated  elements  looking  like  liver  cells. 
Elastic  tissue  fibres  are  frequently  found  in  the  later  stages.  Amoebre 
are  constantly  present ;  they  vary  in  number,  size,  and  activity,  and 
are  found  in  all  parts  of  the  sputum,  but  are  not  so  abundant  as  in  the 
stools.  The  prognosis  in  these  cases  is  serious,  the  mortality  being 
over  50  per  cent. ;  the  death  rate  has,  however,  been  reduced  recently 
in  consequence  of  improved  surgical  technique. 

Pneumonia  is  not  mentionecl  as  a  complication  or  sequel  of  dysen- 
tery by  any  of  the  systematic  writers  upon  general  meilicine  to  which 
I  have  access,  with  the  exception  of  Aitken,  neither  does  Ball  refer  to 
it  in  his  recent  brochure  upon  the  "  Symptoms,  Complications,  and 
Treatment  of  Dysentery."  This  is  rather  a  singular  fact  in  view  of  the 
statements  of  Woodward,  who  says  :  "  Bronchitis  and  pneumonia  were 
common  complications  of  acute  dysentery  during  the  war,  particularly 
of  the  diphtheritic  form.  They  were  noticed  especially  after  the  occur- 
rence of  epidemic  measles  and  after  exposure  to  cold  and  inclement 
weather,  particularly  after  marches  during  which  the  troops  were  insuf- 
ficiently sneltered  at  night."  Pneumonia  occurred  as  an  intercurrent 
complication  during  the  advanced  stages  of  the  disease,  usually  in  the 
croupous  form,  and  was  found  in  about  one-fifth  of  all  the  autopsies  of 
acute  diphtheritic  dysentery  reported  during  the  war.  Very  similar 
facts  were  observed  with  regard  to  the  other  forms  of  dysentery.  In 
chronic  ulcerative  dysenterj',  not  including  cases  complicated  with 
tuberculosis,  pneumonia  was  found  (and  often  was  the  immediate  cause 
of  death)  in  more  than  one  fifth  of  all  the  autopsies.  It  was  obs<»rved 
in  one  fourth  of  the  post-mortem  examinations  in  which  non-ul('<»nitive 
inflammation  of  the  intestine  was  found.  The  season  of  the  year  in 
which  these  jmeumonic  lesions  were  noticed  is  significant,  a  very  large 
proportion  occurring  between  the  first  of  Ocrtober  and  la>t  of  Man^h. 
Aitken  briefly  mentions  the  frecjuenov  of  pulmonic  complications  in  the 
allied  armies  during  the  Crimcjin  War.  Griesinger  alone,  of  all  the 
writers  on  the  diseases  of  hot  climates,  appears  to  have  found  ])neumonia 
freijuently  associated  with  dysentery.  In  1>G  autopsies  of  primary  dys- 
entery he  found  croupous  pneumonia  7  times,  catarrhal  pneumonia  12 
times,  bronchitis  with  apoplectic  f<K-i  4  times,  and  gjmgrene  7,  thus  giv- 
ing a  proportion  of  nearly  one  thinl  of  s^'rious  pulmonary  lesions  and 
rivalling  the  projxirtion  given  by  WrKxlwanl.  It  appc»ars  that  ])neu- 
monia  and  other  acute  inflammatory  discascfs  of  the  lungs  do  not  occur 
with  such  frequency  in  tropicral  dysent<*rv  or  in  civil  life  as  in  wmip  dys- 
entery, for  the  prol)abIe  n*ason  that  ex|K)surc  and  the  unhygienic  condi- 
tions gen(»raHy  of  armies  in  tinie<  of  war  nndcr  the  victims  of  dys^jn- 
tery  especially  liable  to  pulmonary  complications. 

Pnlraonary  TfihrrruioMijt. — TulnTfular  di^-jis^*  of  the  lungs  is  als^^i  a 
frequent  associate  of  dys^futery.  WckKlwanl  founrl  it  to  exist  in  nc^arly 
one  sixth  of  all  the  autopsies  of  fatal  ca.-es  of  diff'erent  fonns  of  flux. 
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It  was  more  coraiiKtii  in  t'lironic  eanes,  hut  also  fK^ctirred  in  the  acute. 
In  tfit'  fiff^t  instance  tlio  tnbercnlar  trouble  developcil  during  the  progress 
iyi'  dysentery,  and  in  the  acute  form  flux  sujwrvened  in  patients  already 
labrn*ing  under  jJitliiHis. 

Seurrt/,—livi\'rvncv  lias  already  been  niacle  to  the  influence  of  the 
scnrbntic  tnint  ;ts  a  predispising  eaiise  of  tlvs^entery.  This  association 
is  developed  w  here  the  diet  is  deheient  in  frt\sh  veget:d)les  and  where  it 
eonsists  eiiiefly  of  8alted  meat.  Sir  Ronald  Martin  gives  a  terrible 
instiinee  of  ^nflering  from  this  cause  as  it  rweurred  in  the  European  por- 
tion of  the  f(»rees  employed  in  Ava  during  the  first  Burmese  War, 
wile  re  they  were  fed  on  salt  rations  for  six  and  a  lialf  months:  48  per 
cent.  iKTislied  within  ten  mt>nths,  princijmlly  from  dysentery  eompli- 
i'ated  by  seurvy.  Sueh  disasters  have  since  T>een  siirjiassed  in  the 
C'rintean  War  during  tlie  winter  of  1854-55  before  Sehastopol,  when 
the  mortality  was  even  greater  for  a  similar  combination  of  influenc^cs. 
The  testimony  of  W^ifwlward  concerning  the  coexistence  of  scurvy  with 
intestinal  tiuxes  during  tlie  Amcrieiin  Civil  War  corroborates  the  above 
experienc  e,  Hv  says  :  '*  Wliile  ojx'idy  nrtjnoiineed  seurvy  was  not  very 
eominou,  a  rt^eognizable  but  usually  mdd  scorbutic  taint  was  of  more 
fre«(yent  mvnrrence,  and  whenever  this  made  its  apfjcaranee  diarrhcea 
became  prevalent,  and  showed  an  increasetl  tendency  to  pjiss  into  dysen- 
tery ami  to  become  chronic/'  Elsewhere  he  expresses  the  opinion 
**  that  tlie  scorbutic  condition  is  not  directly  the  cause  of  dysenter\%  butd 
that  m*  (^achectic  state  is  more  favorable  to  the  action  of  tlie  other  eauseai 
«jf  these  disorders  or  confers  ufxm  them  a  graver  character  wdieii  they 
ha\'c  once  been  established.**  It  is  unnecessary  to  recapitulate  any  addi- 
tional testimony  nptin  this  subject.  Enough  has  been  said  to  show  that 
a  condjinatinn  of  unhygienic  conilitions  with  insufficient  and  impro}K*r 
iVwi  predisposes  in  both  dysentery  ami  scurvy,  and  will  account  for  the 
tK'tjUrnt  association  of  these  diseases. 

Mffftrrht/  Fever. — Chisely  eonnectcil  with  seur%y  as  a  complicating 
factor  in  intestinal  fluxes  is  that  of  malarial  fever.  The  connection 
between  the  two  diseases  is  so  intimate  as  to  have  given  rise  to  the  old 
but  now  ol>so!cte  idea  tliat  the  infections  of  ]>aludal  fevers  and  of  dysen- 
t<"ry  are  identical.  Aitkcn,  in  reterring  to  the  elost*  ass*Knati«m  of  these 
atfeetions^  illustrates  it  by  citing  the  fact  that  **  a  btvat's  crew  l>eing  sent 
ashiire  in  a  tropie^d  climate,  the  pnil)abilities  are  that  of  the  men  return- 
ing on  bminJ  part  will  he  seized  with  dysentery  and  part  with  intermit- 
tent fever.*'  Such  incidents  do  not  prove  a  unity  of  causes,  but  only 
that  the  two  etrological  lactors  are  coexistent,  al>ont  which  fact  there  is 
ntj  dis[)ute.  An  excellent  o|>port unity  for  observing  this  cfmm*etion  was 
obtained  during  the  Anieriean  (*ivil  War,  wlicn  it  was  found  that  tli€ 
great  armies  moving  suddenly  from  the  North  t(*  the  malarial  regions! 
of  the  South  werc^  exposed  simidtancously  to  the  causes  of  dysentery 
and  malaria,  developing  a  hybrid  disease,  the  sympt^mis  resulting  from 
each  cause  r>ftcn  appcsiring  together  in  the  s:ime  indivi<lual  fnmi  the 
beginning  of  the  c;isc  to  its  end.  Soinclimes,  however,  dysentery,  either 
of  itseli'  tiv  as  a  sequel  t(>  diarrhoea,  apjHured  as  the  primary  disonler^ 
assnming  suljscquently  a  periodic  form,  either  as  to  the  flux  itself  or  as 
to  the  accompanying  fever ;  or  ague  or  remittent  fever  made  its  apjiear- 
unce  during  convalescence  from  dys<mter}'  or  after  it  had  become  chronic. 
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In  other  eases  the  iK-rirKlio  fevers  weri'  tlie  primary  morbkl  condition, 
and  dysenterv  ^et  in  only  after  the  health  had  been  broken  down  bv 
hing  con  tinned  ague  or  after  remittent  tever  had  been  first  deveh)]KHi. 
In  s^till  other  ca,ses  niidaria  was  manifested  by  eh ronie  poisoning ;  the 
resulting  cachexia,  whether  existing  by  itself  or  iisstK!iatetI  with  mild 
scorbutic  taint  J  was  so  widely  spread  as  to  favor  the  develupment  of 
dysentery  as  well  as  diarrlum.  The  subjects  of  this  caf*hexia  seemed 
less  able  to  resist  the  causes  of  the  disease  tlian  healtliy  men,  and,  once 
devclo|K^tl  in  them,  dysentery,  even  in  its  sirapk*  or  catarrhal  form,  was 
raore  apt  to  become  chronic  and  to  prove  fattib  Not  only  ^vere  the  ordi- 
nary fiirnis  of  intermittent  and  remittent  fevers  observed,  but  oeeasion- 
ally  jiaroxysms  of  pernicious  malarial  \ex^r,  Tliough  tlic  paroxysms 
were  often  obstinate  and  pruni'  to  recur,  yet  ipiinine  was  essential  to 
control  them,  and  its  [wiwer  in  tliis  regiird  was  strong  proof  of  tlie 
malarial  natnn]'  of  the  com  pi  i  edition.  Notwithstanding  the  general  con- 
sensus of  opinion  as  tiirnishcd  by  army  surgeons  upon  this  subject,  the 
diagnosis  is  lM?set  with  ditKcnlties,  and  has  doubtless  often  been  made 
upon  insufficient  gnannls. 

(Jslcr  mentions  the  fact  that  with  but  one  exception  the  casc*s  of 
dysentery  he  has  S(.^eu  associated  with  intermit teut  pyrexia  were  due  to 
suppuration.  This  observation  is  in  aeeonl  with  the  writer's  own  expo 
rienee  io  a  hospital  drawing  its  material  from  an  extensive  malarial 
country,  I  cannf>t  recall  a  single  iustanee  of  inidonl)te<l  association  e»f 
malarial  fever  with  dvsenten^%  It  would  tlius  appear  that  the  malarial 
element  is  not  so  likely  to  be  assfM'iated  with  tly.'^'nter}^  iu  civil  as  in 
army  pnictice.  W.  C\  JIacdean  gives  tliese  symptoms  of  malarions  dys- 
entery :  **Snch  mses  will  be  recognized  by  the  peritHlicity  of  the  felmie 
paroxsynis,  the  pres^^nee  of  g«istrie  irritability,  such  as  wi^  gee  in  remit- 
tent fevers,  and  by  the  jKM^uliar  nature  of  tlie  evacuations,  which  fr<un 
the  fil*st  are  serons  and  contain  but  litth'  Idood,  but  have  the  character- 
istic dysiniterie  <xlor/^  Other  writers  mention  the  perioilieity  in  the 
frecpteney  of  the  stools,  while  the  occurrence  of  chills  ig  i-egtinled  as 
signifieant  of  malaria. 

Such  evidence  is  not  eouelusive,  for  fever  of  remittent  or  intermittent 
tyiMs  marked  gastric  symptoms,  diarrhrenl  nither  than  dysenteric  stools, 
and  peril nlical  exa<'erbatious  of  the  intestinal  flux  are  symptoms  recog- 
nizeil  in  ilyseutery  whf  u  malaria  can  be  cxclndeil,  Avhile  rigors  with 
iutennitlent  pyrexia  auil  sweating  are  frecjueutly  iudicativG  of  suppura- 
tive pnx-esscs  in  the  liver  or  elsewhen\  Tliese  facts  should  guai*tl  us 
aguiast  the  hasty  assumption  of  mahirial  itifection,  which  em\  Ix-  diag- 
mwticated  with  certainty  by  the  iliscovery  in  the  blixxl  of  the  luematozoa 
lalaria?. 

Twhoul  (tnd  Ttfphm  Ft*rn\ — The  combinati(»n  i>f  adynamic  fevera 
Willi  dysentery  has  been  long  recognized,  and  no  duubt  a  tendencw  has 
existed  to  over-estimate  their  fret|uency  hy  cr>nfounding  the  tyj>hoid 
febrile  symptoms  which,  as  we  have  seen,  are  not  infre(|uently  develo|x'd 
in  connection  with  certain  forms  of  dysentery  with  true  typhoid  or 
typhus  fever — an  error  whir*h  has  been  favored  l>y  the  jK^tndiar  charac- 
ters assnmed  by  dysentery  in  certain  ppideniies.  Many  writers  of  the 
last  century  vrent  so  far  as  to  descril)e  dysentery  as  merely  one  of  the 
varieties  of  typhus,  giving  it  the  name  of  "  colotyphus,"  and  looking 


372 


DYSENTERY, 


upon  it  as  the  loral  manifestatioTi  of  the  typhus  eontagiiim  ;  but  ^inee 
tl»e  anatoniit'al  test  has  hvQH  applied  it  wan  toiind  that  in  iiiaiiy  of  the 
80-eallet!  eases  of  typhoid  dysenten^  tliore  was  an  entire  absence  uf  the 
eharucteristie  lesions  of  typlioid  fever,  leadinfx  Kokitansky  to  express  tb 
l>ehef  that  the  etx'xistenit'  (jf  dyseutery  witli  typhoid  fever  is  exee.^ivel], 
ntre.  But  tliat  this  eonjpUcatitm  drns  oeein\  and  not  infrequently,  has 
sini'e  been  shown  by  nunierous  observers— first  l>y  Trousseau  and  Par- 
ntentier  in  182<>;  since  by  Parkes  in  India^  by  Baily  at  the  Millbank 
Penitentiary,  London,  by  Fin^^er  during  an  epidemic  in  the  hospital  at 
Prague,  and  by  Lyons  during  the  Crimean  War.  These  observations 
were  confirmed  during  the  American  C'ivil  War,  not  nierclv  by  elinieal 
observation,  but  by  autopsy  and  preservation  of  tlie  speeimens  in  the 
Army  Medical  JMuseuin.  \Vn*Kl\vant  states  it  was  so  conunon  t»»  find 
tlie  eliamcteristie  lesions  of  typhoiil  lever  in  the  ileum  and  of  dysenten' 
in  the  colon  that  he  was  led  to  litjlieve  that  the  com  I  »i nation  was  likely 
to  occur  in  every  army  where  typhoid  was  the  prevailing  fever.  The 
eonijilicatioji  sniwrvenes  much  in  the  same  way  as  in  malarial  fever; 
that  is,  the  continued  fever  and  dysentery  run  their  course  simultane- 
ously, or  either  appears  as  the  primary  disonler,  to  wliii'h  the  other  was 
sHbseqnently  su]K'nidded.  With  reference  to  the  eoincitlenee  of  ty]jha8 
fever  and  dysentery,  aside  fnnn  the  brief  statement  that  it  drw^s  iKreur 
mentioned  by  several  authorities,  I  find  no  details.  My  frieial,  l*r.  i\ 
Warfielil,  who  lias  liad  an  extensive  ex|jerience  with  typluis  tever  in 
Nortliern  Mexico,  states  that  diarrlaea  <M*eurred  in  about  2(>]K*r  cent*  of 
the  eases,  and  that  (xxmsionally  dysenteric  symptoms  were  present.  The 
ksiiunjs  of  dysentery,  however,  wei-e  not  confirnuHl  by  autopsies. 
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Dysenteric  Arthbopathies. 


Since  Rydenham  inentjoried  tlie  ^H/cnrrenee  of  joint  syniptrmis  in  an 
epidemie  of  ilysentery  in  1672,  they  liave  been  met  witli  in  nnnu'rous  epi- 
demics, as  that  of  1765,  described  by  LejK'cij  de  la  Cloture  and  Zinnner- 
niann  ;  1776-77,  described  by  Stol!  ;  1S35,  *h'scril>ed  hy  Thomas;  and 
tliat  of  1854  occurring  in  the  canton  of  Montargis  in  Fmnee,  deseriLied 
hy  Huettc.  In  tlic  American  Civil  War  the  pains  in  the  lindjs  and 
back  which  were  common  in  eonneetion  with  Ijnth  acute  and  (*hronic 
dysentery  were  in  most  instanees,  according  to  \^'«HMlwanl,  rather  due 
to  mjdaria!  ami  seorlmtic  neumlgia  than  to  rheumatism.  Deweviv  has 
recently  made  an  interesting  report  u|H)n  this  subject,  giying  the  restiltB 
«if  this  eomplieation  in  65  cases,  15  of  whii-h  *K*eurred  among  445  teases 
of  dysenterv  under  Ins  care  in  the  military  hospital  at  LyiUis,  Fmncf% 
during  the  summer  of  18^5.  He  fbnnd  the  nns4;t  of  articular  symptoms 
to  liegiri  at  varialth*  jwricMls  of  the  dysenteric  attack.  Out  of  60  t4is<*r- 
vations  in  wliicli  tlu'  <latc  uf  iuvasinn  was  nientinned,  in  0  it  fell  in  the 
first  week,  in  7  in  the  second »  and  44  in  t!ie  first  days  of  convalescence 
or  sevemi  weeks  hiten  <  k'caisionally  the  development  of  the  arthropithy 
is  jmK^edcd  by  a  sudden  arrest  of  the  intestinal  symptoms,  or  the  course 
of  the  join!  k\sion  is  interrupted  by  reappeamnec  of  the  finx.  In  one 
ease  the  alternation  of  articular  nnd  intestinal  syTuptrtnt>  r<'cnrred  three 
times  in  the  siime  indivi^bud.  The  invasion  is  always  sudden,  and  at 
first  aifects  but  a  single  joint.     Of  the  63  canes,  the  attack  began  in  the 
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knees  25  times^  in  the  ankles  16  times^  in  the  shoulders  9  times,  in  the 
elbow  4  times,  in  the  hip  once,  in  the  right  middle  finger  once,  in  the 
toe  once,  in  the  temporo-maxillary  articulation  once,  and  once  in  the 
sterno-clavicular  articulation. 

The  SYMPTOMS  are  of  slight  intensity.  There  is  but  little  pain,  and 
either  no  fever  or  a  slight  and  temporary  rise  of  temperature,  and  no 
other  disturbance  of  the  general  health.  The  patient  usually  first 
notices  trouble  with  the  joint  upon  making  some  slight  movement. 
The  ligamentous  attachments  are  tender,  with  some  swelling  of  the 
periarticular  tissues ;  usually  there  is  no  effusion  into  the  joint  and  no 
redness  of  the  overlying  skin.  Hydrarthrosis  may,  however,  occur, 
particularly  in  the  knee,  when  it  may  distend  the  capsule  and  render 
movement  difficult.  Limitation  to  a  single  joint  is  exceptional,  occur- 
ring in  only  about  8  per  cent,  of  the  cases.  After  a  few  hours  or  days 
other  joints  are  implicated,  but  with  less  intensity,  the  last  joint  to 
recover  being  the  one  primarily  attacked.  All  the  joints  may  be 
attacked  successively,  but  usually  the  number  is  limited  to  three  or 
four.  In  cases  of  hydrarthrosis  absorption  is  slow.  Restoration  of  the 
functions  of  the  joints  involved,  although  sometimes  requiring  only  a 
week,  is  usually  protracted  to  a  month  or  several  months,  and  is  most 
obstinate  when  the  smaller  joints  are  affected. 

Neither  ill  health  producing  the  dysentery  nor  a  severe  course  of  the 
disease  seems  to  predispose  to  the  arthropathies.  On  the  contrary,  they 
are  more  frequent  in  robust  subjects,  who  have  been  but  little  weakened 
by  the  dysentery,  than  in  the  weak  and  cachectic,  and  in  the  mild 
rather  than  in  the  severe  cases.  Exposure  to  cold  or  over-exertion  was 
not  ol)served  as  a  possible  causal  factor. 

Various  explanations  have  been  offered  to  account  for  the  connection 
between  dysentery  and  arthritic  troubles,  but  none  of  them  are  entirely 
satisfactory.  Stoll  and  his  followers,  looking  upon  dysentery  as  a  rheu- 
matic aflF(H'tion,  found  a  ready  explanation  in  a  simple  metastasis  to  the 
joints.  Others  based  the  occurrence  of  arthropathies  upon  the  exist- 
ence of  a  **  reflex  relation  '*  between  the  articular  and  intestinal  lesions. 
Some  of  the  observers  regard  the  rheumatoid  symptoms  as  the  manifes- 
tation of  a  mild  j>ya3mic  infection.  The  most  probable  solution  of  the 
ouestion  appears  to  be  that  the  joint  affection  bears  the  same  relation  to 
<iysenter>'  as  it  does  to  other  infectious  diseases — e,  g,  scarlet  fever, 
typhoid  fever,  cerebro-sjnnal  meningitis,  dengue,  etc. ;  that  is  to  say,  it 
is  not  a  genuine  rheumatism,  from  which  it  differs  in  many  essential 
particulars,  but  it  is  the  localization  of  the  infectious  agent  or  its  prod- 
ucts acting  uiK)n  the  joints  through  the  circulation. 

Dysenteric  Paralyses. 

The  most  important  contributions  to  the  study  of  the  paralytic  com- 
plications of  dysenter}'  have  been  made  during  the  latter  half  of  the 
present  century.  Cases  have  been  re})orted  and  the  pathology  discussed 
by  various  writers,  notably  Delioux  de  Savignac,  Leyden,  Barie,  Weir 
Mitchell,  Woodward,  and  Pugibet.  The  latter  in  1888  gjive  a  most 
valuable  r6sum{»  of  the  subject,  from  which  the  details  here  given  are 
mainly  derived.     Paralysis  may  cwcur  in  both  the  acute  and  chronic 
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forms  of  dysenterj^j  sometimes  during  the  course  of  the  attack,  but 
usually  as  a  sequel.  By  far  the  most  conimou  furm  is  pjiraplegin.  The 
up|x^r  extremities  may  be  also  involvtHl;  heniiplepe  and  niouoj)legie 
cases  have  l>een  reported,  and  diffused  fi;euend  |mndys!s  has  also  bpcD 
observed,  lu  souie  eases  the  onset  is  sutldeu,  develojting  witliiu  tweuty-  ^ 
four  t<>  forty -eight  liours,  aud  lasting  but  a  short  time — ^three  to  twenty - 
eight  days.  In  other  instances  the  [wtnilysis  has  a  gradual  developme^nt, 
tliis  appearing  to  be  the  usual  history  iif  the  jmraplegie  form.  Paralysis 
of  the  vesieid  and  anal  sphi meters  and  j^inlle  si*nsatiims  are  usually  al>- 
&ent.  The  paralysis  is  nirely  eompletc  iu  all  of  the  nuiseles  uf  the 
lind>  or  iu  muscular  groups  elsewhere.  Auiong  museics  innervated  by 
the  same  plexus  some  may  Ix^  afieeted  and  others  not.  Sensory  dis- 
turbances arc  usually  uot  prominent,  but  in  some  crises  nenndgic  pains, 
tingling  sens^itious,  cnimps,  and  limited  antesthesia  were  observed.  In 
an  analysis  of  17  eases  reportetl  by  l^ugibet,  inebuling  his  mvii  and 
those  of  several  other  observers,  iu  Ki  the  jtandysis  lasted  four  months, 
in  4  it  was  stationary  at  the  time  of  the  report,  in  2  di^ath  resulted 
from  the  paralytic  lesions,  and  in  4  it  was  iudepi^ndent  of  them.  In 
gjMniking  of  the  cases  of  palsy  eoTiueeted  with  dysentery,  Weir  Mitchell 
states  tliat  in  nearly  everj^  instance  there  liad  been  many  jmssible  eanses, 
as  long  marches,  bad  diet,  malaria^  or  spinal  injuries,  the  latter  being  so 
common  that  almost  any  soldier  long  in  the  service  liad  some  to  relate. 
It  was  thus  difficult  to  iix  tipon  any  single  factor  as  ess^i'ntial,  as  it  was 
likely  tliat  seventl  eoutributed  to  influence  tlie  result.  The  jwitholiigi- 
cal  *'onilition  underlying  dysenteric  palsies  has  not  been  siitisfactorily 
studied  J  and  the  views  which  have  been  presented  to  explain  their 
origin  are  largely  theoretical  :  some  of  the  R*p<jrtcd  cases  wcrt*  due  to 
central  lesions,  and  others  were  eases  ui'  midtiple  neuritis. 

Skq["el.k  ijF  Dysentery, — Among  the  more  important  seqnelie 
es}T+»ci:dly  r*f  chronic  dysentery  aiv  prolapsus  ani,  anal  fistula  from  |>eri- 
ncal  abscess,  and  hemorrhoids,  tiiese  conditions  l>eing  largely  the  result 
of  mechaiueal  causes.  Indigestion,  irritability  of  the  bowels,  or  obsti* 
nate  consfi^nition  ure  mit  infrequent,  Intestinal  strictures  iTsnlting 
from  (ncatricial  e<iutm(*tirm  after  the  healing  of  dysenteric  idceration, 
according  to  Wcimlwanl,  arc  exceedingly  nirc.  Profuse  intestinal  ht  m- 
orrhage  aft^T  subsidence  of  the  dysenteric  flux  is  a  sequel  meutioneil  l»y 
my  colleague,  Dr.  dopton,  as  oeeurring  not  infrequently  in  his  expt^- 
rience.  It  is  not,  apjKirently;  due  to  ulceration,  but  mther  to  a  iiis- 
eased  4'ondition  of  tlic  walls  of  the  intestinal  bliMrfl vessels  and  to  the 
morbid  state  i>f  tlie  blood   Itself, 

l>rA(:N<Kms  OF  DvsENTEnv.^The  recognition  of  the  catarrhal  fonn 
of  dysentery  is  usually  easy,  the  frequency  of  the  stools,  the  ])resence 
in  them  of  bloixl  and  mucus,  the  t«irmina  and  tenesmus  prmlmnng 
a  characteristic  clinical  picture.  Local  affections  of  the  rectum, 
gyphilitic  iHjd  chancroidal  ulceration,  cancer,  stricturt^s,  the  preseneej 
of  foreign  bodies,  artd  intnssusccq>tion,  espM-ially  in  children,  maj 
prmluce  straining  and  the  |uissnge  nf  niuciml  antl  hhwHlv  dcjectii»ns. 
A  can'ful  physical  examination  in  such  cases  will  genenUly  with- 
out difficulty  determine  the  diagnosis.  The  aade  tiiphiheritic  fomi 
with  its  rapid  and  intense  onset  and  severe  constitutional  symptoms 
may  readily  be  n^istaken  for  enteric  fever.     Tlie  higher  tcmjKTature 
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of  dysentery,  the  aggmvated  intestinal  symptoms,  the  presence  in 
the  stovh  in  the  early  staget4  of  IiIlkhI  and  mueiis,  and  later  nf  diph- 
theritic sloughs,  the  ahsence  of  enlarged  spleen,  and  the  eharac- 
teristic  rose  eruption  of  typhoid  fever,  should  guide  to  a  correet  dif- 
ferentiation. The  anirehie  form  ean  be*  reeogniztnl  by  a  eareftd  nucro- 
scopic  examination  of  the  stools,  wliieh  should  be  made  in  every  ease 
where,  with  a  deterioration  of  the  general  liualth,  ana^una,  and  iuipaire<I 
nutrition,  there  exists  a  elisiiositiou  to  looseness  of  the  Iniwels.  The 
irregular  and  elironie  eoursi^  of  these  cases  should  he  lioriie  in  mind. 
A  patient  may  not  be  bedridden,  and  even  be  in  a  fairly  giwKl  eon- 
ilition,  with  Avell  formed  strnils  and  very  insiguitiamt  intestinal  disturb- 
ance, and  yet  in  the  adherent  jxirtieles  nf  niueus  in  the  flwes  the  anifebBB 
ean  be  diseovered.  In  sueh  a  patient  an  intense  n'lajise  is  liable  to 
oeenr  at  any  time  or  a  e(»m|)liratiou  witli  liver  nr  Inng  abscess.  Ca.ses 
are  not  mre  in  wliieh  the  intestinal  synijTtoms  are  either  entirely  in 
al>eyanee  or  so  slight  us  to  attract  no  attei^lion  until  the  oeeurrenee  of 
hepatic  abscess,  which  may  be  detected  during  life  by  the  prest^iee  of 
the  symptoms  heretoftire  detailed,  or  when  rupture  has  taken  place  into 
a  bronchus  by  finding  the  amtebje  in  the  sputum.  In  other  instances 
the  existence  of  annebic  dysentery  and  suhsetpient  abscess  of  the  liver 
is  not  recognized  until  revealed  by  the  autopsy. 

With  regjird  to  the  diagnosis  of  secondary  dysentery,  attention  has 
already  been  called  to  the  fact  that  the  ab.sence  of  cliamcteristie  dysen- 
teric symptoms  is  the  rule  in  these  crises,  and  that  the  intestinal  compli- 
c^ation  is  but  rarely  suspected  during  life.  The  kn<>wledge  that  an 
extensive  colitis,  and  perhaps  u!ceratii>n,  may  be  manifested  only  by  a 
slight  diarrlnea  when  it  (iccurs  during  the  terminal  stages  of  some  severe 
adynamic  disease  should  not  be  lost  sight  of,  as  the  prognosis  in  the 
presence  of  such  a  complication  will  be  materially  affected.  The 
necessity  of  careful  physieal  (*xaudnation  by  toucli  and  speculum  in 
chronic  cases,  and  where  the  rectum  ajipears  to  be  involvetl,  has  Ijcen 
jjreviously  mentioned. 

l*HiM}N()sis  OF  Dysentery. — The  prognosis  in  sponidic  dysen- 
tery in  adults  m  favoralde  both  as  tt>  the  certainty  and  sjkhhI  of 
rec30very,  thongh  it  is  to  be  borne  in  mind  that  a  certain  proj)or- 
tjon  may  eventuate  in  the  <liphthcritic  form,  ultimately  proving 
fatal,  or  others  bec«»me  ctironic  anc]  pursue  an  indefiiutely  jirohmgtHi 
course.  On  the  contnirv,  there  is  hardly  any  disease  in  which  the 
nuirt^dity  is  umre  frightful  than  epidiride  or  diphtheritic  tiysi-ntcrv. 
The  circunistauces  upon  which  tlic  epiflemicity  dejiends  contribute 
very  greatly  Ui  increase  the  mortality.  It  is  unnecessary  here  to 
n^c^pitnlate  these  rnrtuences  in  detail  ;  it  suflices  to  say  that  impair- 
ment of  constitutiimal  vitality  fnun  h>ng  coutirmed  ijifmction  of 
hygienic  laws,  over-i*xt'rti*ju,  loss  i>f  sleep,  exposure,  ijnpro|M^r  and 
badly  ci»okcd  food,  overcrowding,  Jillliy  surroundings,  imj*ure  water, 
are  the  conditirms  ass(K*iated  with  epidemics  of  this  dis(*asc»  When  we 
take  into  consideration  the  further  fai»t  that  it  frequently  attacks  thr>se 
whose  powM^rs  are  already  eideehled  !iy  the  existence  of  some  other 
fievere  disease,  and  when  we  ciuisidcr  the  extent  and  severity  oi'  the 
inteatinjd  lesions,  we  can  understand  that  the  death  rate  may  vaiy^  from 
50  to  80  per  cent.     The  outcome  of  individual  cases  can  be  judged  by 
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the  severity  of  the  symptoms.  Rapid  emaciation  and  debility,  ih 
terie  eo]laj>si%  eool  surface  and  extremities,  dr}',  bruwn  tongue,  lieart. 
faihire,  anorexia  and  exee.s?<ive  thirst,  tenderness  of  the  abdomen, 
anxiiMis  c*tnmtenanee,  i^hrunken  leatures,  sero-.sangninolent  stcwls  con- 
taining masses  of  necrotic  tiss^uc  having  a  cadaveric  odor,  a  putrid  scent 
fruni  the  hmly,  and  jK^rsistent  .singultus,  are  syniptonia  of  cxten&ive 
intestinal  slougliing  and  forebode  a  fatal  ending.  Wlien  diphtheritic  dys- 
entery sniM^rx'cues  during  tlie  progress  of  the  chnuiic  ft>rni,  or  occurs 
sec*tindary  to  some  severe  acute  r*r  chronic  disease,  tlic  |mticnt,  l>eing 
already  exhausted  and  emaciated,  is  apt  to  succumlj  in  a  few  days.  Lees 
severe  cilscs  may  assume  a  subacute  tyj>e,  often  htsti ng  a  m<»nth  and  a 
half  to  two  months,  anil  may  end  in  recovery  or  pass  int<j  a  chronic 
flux  of  indefinit*^  tbinition.  It  should  not  he  forgotten  that  evea 
extensive  uh-cratiou  is  nc»t  inconijmtibh'  with  cicatrization  and  cure. 

The  jirHgnosis  in  children  will  be  governed  by  the  constitution  and 
surroumlings  of  the  child,  the  ability  of  jiarents  to  execute  proper 
measures  of  t refitment,  the  season  of  the  year  when  the  attack  !>eginSj 
and  the  ucciirrence  of  complications.  It  goes  without  siiying  that  the 
|M'iignosi>  is  mine  unfavorable  when  the  child  is  already  the  victim  of 
malnutrition  from  tuberculosis,  rickets^  or  syphilis.  The  chances  (nr 
rc<'overy  are  worse  in  croAvded  centres  of  jvopulation,  among  the  poor, 
in  teeming  tenement  houses,  where  a  change  of  air  anrl  proper  aliment 
tion  cannot  be  secured.  Cases  lieginning  in  the  early  summer  are  less" 
lutjH'tnl  than  those  occurring  later.  The  prognosis  is  woi^se  in  children 
prematurely  weaned  and  impr(>|W'rly  ftnl  or  wIjo  have  suffered  with  pro- 
viiius  attacks  of  diarrlMca,  I'i'rsistent  fever,  vnmiting,  rapid  wasting, 
and  severe  nervous  symjjtoms  are  of  ill  omen,  **  The  form  of  sto<tl 
whifh  is  of  worst  augury  is  that  composed  of  greenish  matter  like 
choppnl  spinach  in  dirty  brown,  stinking  fluid^  and  mixed  with  puru- 
lent nmcu^s  and  hloc»d  ;'  the  thicker  and  more  boniogeneous  the  motions 
Iwcomc,  although  they  may  still  be  iuti'Usely  otleusivc,  the  more  favor- 
able is  the  piHignnsis.  Continuance  of  norma!  dentition,  the  ap|K*arance 
I  if  l4'ars,  ami,  aeciu'ding  to  Eustace  Smith,  the  occurrence  of  an  eruption 
nnc*innecteil  with  the  4'xanthemata,  are  signs  of  favorable  imf>ort.  Re- 
covery is  |M>ssible  even  in  casesi  in  which  the  symptoms  are  violent. 
Un<ler  no  circumstances  are  the  rccujx^rative  jtowers  nf  nature  in  chil- 
dren more  wonderfully  exhibited  than  sometimes  in  aggravated  cases  of 
dysentery.  I  iiave  seeii  restonition  to  health  when  high  fever,  vomit- 
ing, excessive  jmrging,  bloody  and  nnieoid  stools,  rapid  emaciation,  and 
exhaustion  would  have  seemed  to  render  sueh  a  favorable  ending  hope- 
less. 

The  prngnosis  in  amfehic  forms,  Avhethcr  gangrenous,  chronic,  or  of 
moderate  sevti'ity,  is  always  uncertain  ;  the  gravity  of  tlie  dist»asc  lies 
in  its  tt^ndency  tn  |X4^sist :  tlic  latter  is  inherent,  dejM^nding  U[»on  the 
nature  of  the  Icsiuns  and  the  fact  that  they  are  so  refractory  to  them- 
IKuitical  measures.  The  frequency  of  hepatic  com]>lications,  the  con- 
stant tendency  to  chronicity  in  cases  not  rapidly  proving  fatal,  are  fat*- 
tors  renderiiig  it  very  ditlicult  to  foretell  the  result.  A  duration  of  two 
tij  lour  itv  six  montlis  in  rccoveiiMl  cases  and  an  average  mortality  of 
33^   (►cr  cent,  are  about  what  can  be  expected. 

Tre.\tment  of  Dysentery  in  General. — Prophi/ktxw. — It  is 
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a  truthful  saying  aod  wortliy  of  universal  acceptation  with  rcganl  to 
dy.^*ntery,  as  of  uther  infectious  diseases,  tliat  **  an  ounce  of  preven- 
tion is  worth  a  pound  of  cure."  In  the  assumption  of  the  infectious- 
ness of  this  disease  reference  is  especial ly  made  to  the  diplitheritie  or 
epideuiie  ami  amrehie  f>rms.  The  differences  of  ojHiiiun  pre \'ai ling 
\\\¥,n\  this  suhject  are  rather  as  to  what  constitutes  infection  or  ci>n- 
tagion  than  as  to  the  real  fa(.*ts  <jf  the  ease,  for,  as  stated  hy  Wood- 
ward, **tiie  niajorlty  of  the  grt^at  ubservers,  no  matter  what  their  opin- 
ion in  *>ther  respects,  agree  in  reganring  the  dejecta  as  contagious.'* 

Whether  the  evidence  uimju  this  suhject  is  satisfactory  or  not,  there 
€an  he  u<>  ihiuht  as  to  the  duty  of  tlic  pliysician  in  the  premises,  luith  as 
a  sanitarian  ant!  hunianitarian,  whi(*h  is  to  take  the  side  groundj  **  to 
€r>'  aloud  and  spare  not"  in  teaching  tlie  doctrines  of  prevention,  and 
in  the  execution  4>f  the  same  in  his  practice.  Tliese  means  consist^  first, 
in  the  avoidance  of  all  predisposing  causes^  or,  in  other  wonls,  in  a 
strict  obedience  to  well  known  liygicnic  laws.  The  selection  of  ju"oi>er 
sites  for  camping  grounds,  barracks,  and  hospitals,  the  pn*veutitm  n\'  over- 
crowding in  tenement  houses,  sliips,  tuid  jails,  the  regulation  of  sewage, 
the  care  fi>r  tlie  fjinl  and  ilrink,  the  observance  of  the  strictest  cleanti- 
by  authoritative  control, — "  all  these  "  (as  mentioned  by  Whit  taker), 
are  gi^ncral  measures  that  suggest  themselves  in  the  prophylaxis  of 
this  or  any  iliscase/*  To  wlucli  sIicmiUI  Ix*  ad<led  the  jirovisiou  of  pn*pcr 
clothing  and  shelter  arid  the  avoiilanee,  as  far  as  possible,  of  excessive 
fat  i  gue  and  1  <  >ss  ♦*  f  res  t .  Th  ese  ru  I  es ,  a  p  pi  t*t>  o  1 1  y  si  m  pi  e ,  a  re  ncit  a  1  ways 
easy  f>f  aectanplislnuent.  No  doubt  a  great  deal  has  been  done  in  this 
<lin^*tion  in  recent  years^  but  the  iliffieultieri  in  the  way  of  providing  a 
prop*r  quality  and  quantity  of  food  and  pure  water  supply  art;  by  no 
means  easy  to  overcome;  esjiecially  is  this  the  ease  where  large  btjtHes 
of  men  are  eongn?gated,  as  in  camps,  armies  in  the  fieltl,  prisons,  tene- 
ment houses,  also  in  the  abodes  of  poverty,  filth,  vice,  and  ignorance, 
whether  in  cities  or  rural  districts.  Hence  we  find  epidemic  dysentery 
still  occurring  far  too  frequently.  As  to  a  projH^r  footJ  supply,  without 
going  into  details  it  is  suflicient  to  siiy  that  the  constitutional  state 
deveIo|M^cl  as  a  rcsriU  of  the  ctuitinuous  negh^ct  of  physioh>gi<"al  laws  in 
n*latiou  to  nutritiin»,  whether  correctly  called  s<Hirvy  or  not,  is  respon- 
sible for  an  enormous  increase  in  tlie  number  and  fatality  of  dysenteric 
disorders.  But,  however  important  a  |jart  has  lieen  and  still  is  played 
by  an  improper  regulation  of  the  fxjd,  it  lades  intii  insignificance  when 
coiujKiivd  with  the  evil  of  impurt*  water.  The  writer  does  not  wisli  to 
apjJi'ar  tlogmatic  uptiii  this  sul)ject,  but^  having  stnuig  convietitmH^  wishes 
to  emphasize  this  point ;  That  when  the  legend  can  be  truthfully  in- 
fiCTibed  upon  the  doorposts  of  every  hunse  m  the  laud,  Pifnrmihr  onfy 
imed  hen\  then  will  these  desolating  enemies  c>f  mankind,  typhoid  fever, 
cholera,  and  dysentery,  cease  to  scourge,  just  as  surely  as  the  destroying 
AQgel  |T4Lsstxl  over  the  bhwRlstaiued  <lo(*rs  of  the  Iisnielites  of  old. 

The  problem  to  iw  stilved  is  the  prevention  ty(  feeal  contiimi nation 
of  the  drinking  water.  Ht»w  diffienlt  this  is  to  accomplish  is  sliuwn  by 
the  continued  extensive  prevalence  of  these  diseases  in  spite  of  the 
knowledge  which  has  lK>en  disseminated  concerning  them  in  recent 
years.  While  the  information  as  regards  the  i n fee ti%^e  cause  of  dysen- 
tery is  not  so  complete  as  in  cholera  and  typhoid  fever,  yet  we  are  fully 
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warranted,  iiiiy  impelled,  to  observe  the  same  precautions  with  resjiect 
to  tlie  eoniplete  destruction  of  the  iiitective  organisms  the  stools  may 
eontaiti  in  dysentery.  The  word  **  destruction  ^'  is  used  adxnsedly  in 
lieu  of  *'disinfeetioo/'  as  the  latter  term  is  too  often  loi»sely  apj^lted  and 
insotfieieut  means  employed  to  eileet  tlic  purpose*  The  ilirections  recom- 
mended by  the  American  Public  Health  Association  fur  disinfe<^tiori  in 
infections  discas€\s  arc  in  harmony  with  miMicrn  knuwledge  ujiou  this 
subject,  I  shall  not  give  these  in  eMtnsoy  as  details  can  he  found  elne- 
wliere.  The  most  certain  and  potent  disiutectant  is  fire.  Every  hos- 
pital should  be  provided  with  a  furnaee  fur  the  destnietion  of  infected 
excreta ;  wheu  licat  is  not  available,  the  stools  shouhl  be  mixed  with  a 
strong  solution  of  ehluride  of  lime  (ftuir  ouuees  to  the  gidlou  of  water) 
or  a  solution  i>f  bichloride  of  mercury  and  jwrmaugauate  of  p4jtash,  two 
drachms  of  each  to  the  galhmj  the  latter  retjuirinj^  a  longer  contact  with 
the  dim^hai^cs,  but  having  the  advantage  of  being  mlorlcss*  Careful 
attentiim  should  Ix*  ptid  also  to  the  disiufeetic*u  i*f  the  j>erson  and 
clothing  of  the  |>atient.  For  the  furmcr  pur|H)sc  eleaiisiug  and  spon- 
ging the  bmly  with  a  soluti^m  of  apprnpnate  strcr>gth  of  carbtilie  acid, 
chluriuated  scxla,  t^hloridc  of  lime,  or  enrrc»sive  sulilinuitc  will  answer; 
the  clothing  and  bed  linen  may  be  disinfected  by  immersion  in  a  3  to  4 
jjer  cent,  suhuiou  of  carbolic  acid  and  thorough  boiling. 

Suspected  water  shoidtl  be  absoluti'ly  condemned.  Every  effort 
should  be  made  to  ensure  pure  water  The  haliit  of  drinking  only  that 
wliich  has  been  previously  boilcil  should  Ik'  inculcated  and  4'ucouraged  Iry 
the  physician  in  every  way  possibl*',  not  ahme  lu  the  prcvenliou  uf 
dysentery,  but  as  a  wise  measure  t»f  defence  against  other  iiitcctiim. 
The  pmetice  of  drinking  water  without  previous  jnirifieiition  from 
shallow  wells,  springs,  ponds,  tanks,  marshes,  and  pot^ls  slionld  be  dis- 
coumged,  as  the  water  iVoni  su(4i  sources  is  s|HrialIy  liable  tocoutamina- 
ti(m  from  surfaee  drainage.  Kuiiniug  water,  as  in  rivers  nnd  ci'ecks,  if* 
more  likely  to  purily  itself,  but  should  be  protected  from  infection  and 
cleansed  by  filtration  and  iMaling.  It  is  unnecessary  to  go  into  further 
details  upon  this  subjeti,  as  the  pn^j>r»sition  will  not  be  disputed  that  the 
enlightenment  of  an  advancing  i^ivilizatiou  will  under  no  ein^unistanees 
be  nmre  benefi(*ently  disjilaycd  than  in  the  |)erfcetiou  (»f  the  means 
of  M'curing  pure  water.  When  the  nations  of  the  earth  Iviivu  that  to. 
[^nd  millions  of  dollars,  if  need   i>e,  for  this  purptse  is  the  exercig 

a  true  ectmomy,  then  will  epidemic  dysentery  and  kimlrtHl  discMses^ 
disapjM'an 

^IedU'INAL  Treatment, ^Before  giving  an  outline  i»f  the  nuiuage- 
meut  of  the  diHerent  forms  of  dysentery  son^e  general  remarks  n\Hm 
the  uses  and  powers  of  the  pnnci[»al  medicinal  agents  iidvisablt^  will  be 
appropriate.  At  tlie  outset  it  should  be  understooil  that  there  is  no 
specific  for  any  ft^rm  of  this  disease. 

As  was  denumstrated  by  Austin  Flint  the  natural  course  of  s|X)radic 
dysonterv^  is  toward  sjHintaueous  nMX)very  in  ten  to  fiinrteen  days ;  so 
the  efteet  of  any  remedy  which  ap|nirently  euiTs  should  I  he  judged  with 
this  fact  in  mind.  Sjiecifies  for  the  eure  of  dysentery  have  been  vaunted 
from  time  inunemoriuh  In  17^6  the  <'clebmted  Pringle  read  a  dis- 
course before  the  Edinburgli  Sfwiety  IVir  Improving  Natural  Knowledge, 
in  which  he  claimed  for  a  j>re|Kiration  known  as  Young's  antidysenteric 
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powder,  or  '*  mtrhtm  aniimottii  eeratum,^*  that  it  was  a  genuine  specific 
for  <lysenter)'%  The  repiitiitioii  of  this  medicine  rafjidly  spread  through 
Eiiro|)i',  but  it  was  SiH>ri  foiiiKl  to  Ix^  iiiieertaiii  in  its  iirlion  iind  oflen 
dangenjus,  so  that  after  an  extensive  but  brief  popukirity  it  fell  into 
disiiise.     Such  lias  been  the  fate  of  raaoy  other  so-called  syieelties* 

Ip€e€LC  18  the  remedy  which  has  attained  a  greater  reputation  than 
any  other  as  a  specific  for  dysentery.  Its  use  iu  this  disease  was  made 
known  by  Piso  in  1048;  he  described  it  as  a  **  Siiered  auelior,  as  the 
most  excpjisite  gift  of  nature/'  claim iug  that  it  nut  only  evaenated  \\\e 
morbid  humors  by  purging  iis  well  as  by  vomiting,  bnt  pnKluwd  revul- 
sion from  the  diseased  intestine,  and  that  au  astringent  effect  succeeded 
its  prinuiry  action.  It  was  forgotten  iVtr  a  time  until  reintroduced  by 
Adrian  Hclvetius  as  an  antidysenteric  nostrum.  The  secret  was  l>cmght 
by  Louis  XIV,  and  given  U>  the  pn^fession  of  the  time,  by  whom  it 
was  regjinled  eis  a  speeific  for  dysenteric  finxcs  ;  but  the  belief  gradually 
died  out.  Broussais  used  his  iuflueuce  ag;iiust  it,  though  it  still  con- 
tinued to  be  prescribeil  by  a  few  until  iu  1851  it  was  nuide  the  subject 
of  a  special  essay  by  Saviguac,  w^ho  ascribed  its  beneficial  results  to  not 
only  its  emetic  and  purg^itive  action,  but  to  its  diaplioretic,  .sedative, 
and  alterative  intluence.  The  arti(*Ie  of  Savignac  did  nut  attract  much 
attention.  In  1858,  Docker,  who  liad  successfully  emphiyed  ijn-cac  on 
the  island  «*f  Mauritius  in  the  tmatnieut  of  dysentery,  callc*!  renewed 
attention  to  the  subject.  His  jilan  of  administration  (tlie  one  still  nsed) 
was,  having  put  tlie  {witient  to  bed,  to  give  a  drachm  i)f  laudanum, 
apply  a  sinapism  over  the  stomach,  half  an  hour  later  to  give  from 
thirty  to  ninety  grains  of  powdeivd  i]M^(*ac,  usually  in  a  bolus  ;  if  this 
was  vomited,  he  re{i€ated  the  duse  until  it  was  retained.  A  single  dose 
often  sutfic<Hl  for  a  cuiv,  the  pains  promptly  subsided,  and  the  stoi>ls 
ceasciL  He  gave  it  to  patients  of  various  eonstitntions  and  in  all  stages 
of  the  disease  with  et|nal  benefit — imt  of  50  cases  he  lost  but  1,  The  pul>- 
limtion  of  I)(K'ker*s  results  was  followed  by  the  rapid  and  successful 
intr<.»«luction  uf  his  methiKl  in  India,  where  it  was  advm-atiil  l>y  Donaltl- 
f.iOD,  Cunningham,  Ewart,  and  others.  In  England  it  received  the  suj>- 
■jjort  of  Waring,  Maclean,  and  Aitken.  During  tlie  American  Civil 
War  the  ip<.*cac  treatment  was  not  very  thoroughly  tested  ;  its  trials 
however,  at  the  Ef*klington  Hospitid,  Wa^^hingtttn,  D.  C,  and  in  an 
epidemic  at  Cohiml>ia,  S.  C,  was  nut  favorable.  Better  results  have 
bcnm  rejtorted  at  various  times  in  medical  journals  of  the  Uuiierl  States 
by  the  ni»n-emetic  use  of  tlu^  drug  in  sptu-adic  dysentery  and  also  in 
chronir  fluxes.  It  has  been  ns<«d  to  a  certain  extent  nn  tlic  citntinent 
of  Enn)|M.%  and,  it  is  stated,  with  fair  success  during  the  late  Franco- 
Prussian  War,  Maclean  has  been  a  most  enthusiastic  advocate  of  tlie 
iiM?cac  treatment.  H«'  says  in  18G8,  "a  dec^ule  after  the  intrixlnction  of 
tliis  tn^atmcnt  inti^  India,  that  it  is  now  alm<»st  invariably  fiilltjwed  ;  it 
has  n:'diieed  (he  former  mormlity  l>y  from  25  to  75  jht  cent.  ;  it  is,  in 
his  opinion,  the  mo«t  simple,  the  most  snccessful,  the  nmst  cimscrvative 
treatment  he  has  ever  seen  nsed  in  dysentery.  Year  by  year  under  its 
iiae  the  number  t^f  chrtmie  eases  is  becoming  smaller  and  hepatic  abscess 
lees  frexjnently  seen.'*  Joseph  Ew^art  in  1883  sjM^aks  of  it  with  the 
mxae  enthusiasm,  Niunerous  other  writers  in  India  corniborate  these 
views.     Recently,  however,  there  has  been  a  oio^lificHition  of   opinion 
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upon  this  subje("t.  Dobie  *  says  that  the  treatment  by  krge  doses  of 
ipecac  hus  fallen  into  disfavor.  Chowdhovry  says  that  both  in  eivil 
hospitals  and  privatt;  pni(*tice  it  lias  been  found  nnbeaniblc  in  many 
ciises.  While  neither  of  tliesc  writoi^  have  lost  faith  in  the  ipecac 
treatment,  they  advcH-ate  its  use  in  nineh  smaller  ijoses.  Ui>on  this 
snbject  W'omlward  jndieiously  remarks:  '*  It  will  he  observed  that  in 
the  most  mrwlern  times  the  nse  of  ipeeacuanha  in  the  treatment  of  the 
fluxes  has  re-established  the  reputiition  it  enjoyed  in  the  seventeenth 
eenturv,  and  is  re^anletl  in  many  quartei-s  with  a  confidence  as  blind  as 
that  repost^d  in  it  by  Piso  or  Helvetius,  Nevertheless,  a  little  ivftec- 
tion  Truist  show  the  absurdity  nf  exixjcting  benefit  from  such  a  remedy 
in  acnte  diphtheritic  dysentery  after  the  formation  of  the  diphtheritic 
layer,  in  the  chronic  fluxes  after  extensive  ulceration  has  already 
ocenrivd,  or  in  those  cases  which  owe  their  viridenee  to  the  eo-existenee 
of  a  scorbutic  or  some  other  constitutional  taint.  It  is  easy  to  recog- 
nize, by  the  details  of  the  majtirity  of  the  siiceessfnl  cases  recorded  in 
whicli  the  virtues  of  ijwcac  are  most  lauded,  that  tiiry  weri^  sporadic, 
for  the  most  jxirt  mild  aeut(*  forms,  and  against  the  small  number  of 
chronie  eases  reported  to  have  been  suecessfully  treated  must  be  offset 
the  contra r\^  results  of  the  larger  clinical  cx|>cricncc  of  the  Eeklington 
and  I)n*aduought  luispifals."'  Wliile  the  aliovc  is  perieetly  true,  and 
while  the  i|xx*a<'  treatment,  in  spite  of  oft-repeated  trials,  has  never 
gaiiunt  a  fiMithuld  in  this  coautry,  we  must  concede  tluU  in  trojiii-al  and 
certain  severe  castas  of  catarrhal  dysentery  it  is  a  remedy  of  great  value  : 
the  number  of  thf»sc  who  testiiy  upon  tliis  [joint  and  their  r*'liability 
leaves  us  nc»  ror^m  tor  tloubt.  It  is  possible,  as  suggested  by  Ball, 
that  the  discrejxmcy  of  results  as  obtained  in  America  and  India  may 
1k'  rluc  to  the  fact  tliat  ijK^eae  jmsscsses  es|HH'iidly  cumtive  j)owers  in  the 
amtebic  tVu'm  ;  if  so,  such  results  must  ibllow  only  in  tlie  earliest  stages, 
for  it  is  only  necessary  to  reflect  njnm  the  nature  of  the  Icsiiais  to  be 
conviucetl  that  we  cannot  rationally  exjXH't  any  immediate  cure  from 
ijjccac  or  any  other  renietly  after  the  intestinal  nlcenition  has  fairly 
commenced.  As  rcganls  the  use  of  this  drug  in  much  smaller  doses, 
one  to  three  grains  every  two  to  three  hours,  wliilc  this  mcthcM.1  baa 
rci'civcd  the  saru'tion  c>f  some  of  the  highest  authorities,  the  writer  must 
exju'ess  Iris  skcptieism,  fbr  the  reason  that,  so  far  as  he  knows,  theix^  has 
been  no  systematie  ex^jcrimentatiou  with  this  renunly  alone  :  the  exigen- 
cies are  such  that  other  remedies  am  generally  prescrilMHl  at  the  siuue 
time,  leaving  the  effects  of  the  i|)ecae  in  doul>t.  Careful  clinical  uliser- 
vation  fady  will  settle  these  qncstions* 

(}phtm, — The  lii story  nf  the  nsi*  of  this  remedy  in  (he  treatment  of 
intestinal  fluxes  is  exceedingly  interesting.  Jts  unique  and  ineompar- 
able  therajMimtic  powers  have  caused  its  admi  nisi  nit  ion  to  enter  more  or 
less  into  e\'ery  plan  of  treatment  of  these  diseases  from  ])reliist4iric  times 
down  to  the  present  day.  It  was  of  the  effect  of  opium  in  dysentery 
tliat  Sydenham  w  rote  his  celebrated  eidogy  l>eginning,  **  And  here  I  can- 
not but  Ivrcak  out  in  praise  of  the  great  Gml,  the  fiiver  of  all  good 
tJiings,  wlio  hath  gmnte<l  to  the  human  racCj  as  a  comftjrt  in  their  afflic- 
tions, no  mc^lieinc  i>f  the  value  of  opium,  either  in  regard  to  the  num- 
ber of  diseases  it  can  control  or  its  elKcacy  in  extirpating  them." 

» London  Lanctt,  ISSa* 
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The  position  of  opium  as  a  remedy  for  dysenteric  affections  is  a 
peculiar  one.  It  has  been  used  by  those  who  abuse  it,  and  abused  by 
those  who  use  it.  The  controversy  as  to  its  proper  place  and  powers, 
which  has  been  of  very  long  standing,  is  still  unsettled.  Without 
attempting  to  enter  fully  into  the  history  and  merits  of  the  disputation 
between  the  extremists  on  the  one  hand,  who  claim  that  opium  is  a  sov- 
ereign remedy  in  all  forms  and  stages  of  dysentery  ana  has  peculiar 
antiphlogistic  powers,  and  those,  on  the  coutrar}',  who  hold  that  it  is 
productive  of  more  harm  than  good,  I  shall  endeavor  to  define  its  true 
place  and  powers  in  the  treatment  of  dysenteric  disorders.  The  fact 
that  it  has  maintained  its  position  for  centuries  in  spite  of  the  very 
strong  opposition  to  its  use  and  the  excellent  reasons  for  the  same  is 
very  good  evidence  that  opium  is  possessed  of  peculiar  and  positive 
virtues.  As  an  analgesic  it  is  unsurpassed.  In  a  disease  where  pain, 
excessive  intestinal  peristalsis,  loss  of  sleep,  and  ofttimes  both  primary 
and  secondary  nervous  depression,  play  such  an  important  psirt  it  is  diffi- 
cult to  dispense  with  opium  in  some  form  or  at  some  time,  no  agent  hav- 
ing yet  been  found  to  equal  it  for  the  relief  of  these  symptoms.  The 
objection  which  has  been  strongly  and  truthfully  urged  against  its  use 
is  that  it  produces  anorexia,  nausea,  arrest  of  secretion,  indigestion,  ner- 
vous depression,  constipation,  and  retention  of  acrid  irritant  contents  of 
the  intestine. 

While  freely  admitting  these  evils,  the  practical  conservative  thera- 
peutist still  finds  in  opium  a  remedy  difficult  to  dispense  with.  The 
{ground  taken  by  George  B.  Wood,  Stills,  Flint,  and  a  host  of  the  fol- 
owers  of  these  great  leaders  of  medical  thought  in  this  country,  that 
opium  exercises  some  special  power  in  controlling  the  inflammatory 
process  of  the  intestines,  is  not  now  regarded  as  tenable,  for,  as  Ball 
pertinently  asks,  "  What  reason  is  there  to  suppose  that  in  croupous  and 
amoebic  inflammations  of  the  colon  opium  exorcises  any  more  of  an 
antiphlogistic  power  than  it  does  in  typhoid  infection  of  the  small  intes- 
tine or  in  diphtheria  of  the  throat  ?  For  my  own  part,"  he  says,  "  ex- 
perience has  taught  me  more  and  more  to  distrust  the  fallacious  effects 
of  opium  in  dysenteric  diseases,  and  I  am  quite  sure  that  this  conclusion 
is  in  accord  with  most  recent  authorities."  Accepting  this  warning,  as 
well  as  that  of  Galen,  who  wrote,  sixteen  centuries  ago,  that  *'  those  who 
resort  to  amxlyne  remedies  at  improi)er  times  or  imnKKlerately  jugulate 
the  sick  along  with  their  pains,"  wo  still  find  an  indispensiible  place  for 
opium :  esi)ocially  is  this  true  in  severe  cases  of  the  catarrhal  and  diph- 
theritic forms,  obviating  its  acknowledged  evil  effects  by  proper  doses 
and  judicious  combination  and  alternation  with  other  modicinos.  Not 
expecting  any  si)ecific  effect  upon  the  inflammatory^  or  ulcemtive  pro- 
cess, we  give  it  to  ease  the  pain,  to  reduce  the  excessive  frecjuency  of  the 
actions,  to  control  morbid  peristalsis,  to  relieve  the  agonizing  tenesmus, 
to  afford  needed  rest,  and  to  overcome  the  j)rof()und  nervous  shock  inci- 
dental to  the  diseases  we  are  dealing  with.  It  is  for  these  rt»asons  that 
thos(»  who  have  urged  the  strongest  objections  against  the  prescription 
of  opium  have  themselves  employed  it  while  abusing  it,  and,  having 
most  excellent  grounds  for  so  doing,  they  are  nevertheless  coni])elled  to 
use  it.  Until  some  remedy  is  found  which  possesses  the  theraj)euticiil 
jwwers  of  opium  without  its  objectionable  features  it  will  still  occupy  a 
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Srominent  place  in  the  liat  of  renietiies  for  the  treatment  of  dysenter 

PnnjaiivfM. — Mild  purgatirm  tor  the  pur|M>y4!  of  evacuating  the  a!i- 
mcntarv  r-anal  f>f  tire  p-cciint  humorsj  being'  in  arcnr(iance  with  the 
humoral  j»athol«jgy,  Ims  been  i-csorted  tt>  in  the  treatment  of  iriteytir 
fluxes  fmm  the  earhcst  ttnics.  It  was  generally  atlmitted  that  drast 
cathartics  were  t>l>jecti( enable,  on  account  of  their  irritant  effects  ;  heric 
the  tnil*ler  laxatives,  esj*eeialiy  tliose  liaving  an  after  astringent  effect, 
were  |»reterred,  Aceiaxhng  to  UKwlern  views,  purgatives  are  used  in  the 
treatnieut  of  dysentery  to  fulfil  the  following  indicntitms  :  (a)  Tocleanee 
the  aliuicntary  cannl  i\?  various  irritants,  as  luidigestnl  Ibod,  hardened 
fecal  masses,  and  decompitsing  Hecretionn ;  (//)  to  inerease  and  modify 
intestinal  and  other  glandular  Heeretion,  thu8  aithng  alisorption  and 
assinjilation  ;  (V')  by  increastHl  secretion  to  tav(niihly  iiiHuenee  congestive 
au<l  intknunatory  prm-esses  <jf  the  intestines.  The  remedies  which  have 
Ijceu  most  extensively  used  to  accf>mplish  these  cutis  are  rbuhitrh^  castor 
ml^ealtymfl\  and  the  mliims ;  of  the  hitter  esjx^eially  the  sulphates  of 
**ioda  and  magnesia.  As  to  rhubarh,  while  it,s  secondary  effect  may  render 
its  use  <x*ciisionally  advisable  in  mild  cases  or  in  ehildiT*n  with  irritant 
iutcstiniil  accunuihuions,  its  tardy,  uncertain,  and  painfnl  action  ren- 
ders it  generally  (»bjc(!tionabk\ 

(hstor  fitly  \m  account  of  its  certain,  rapid,  and  generally  unirritant 
action,  h:is  lu'cn  extensively  usc^d,  especially  in  England  and  the  United 
IStatcs.  Ilhistrative  of  the  extent  of  its  eonenmption,  \V*MKlvvaixl  states 
that  nearly  a  quarter  of  a  million  of  quarts  were  purchased  by  tl»e  pur- 
veying flejjartmcnt  of  the  amiy  during  the  four  years  of  the  Ameriean 
Civil  War,  and  either  alone  or  etmihined  with  laudannm  or  turpentine 
it  was  the  fa%'orite  jviirgative  in  dysentery.  It  is  not  now  ver)^  often 
prescribed  for  adults  on  account  of  its  nauseous  taste,  and  the  fact  that 
it  is  a  simple  evacnant ;  it  is,  however,  quite  I'requently  given  with 
advantagt*  in  the  mild  fluxes  of  children,  as  well  as  of  adults,  in  the 
furm  of  emulsion  and  in  combination  with  opiates  to  obviate  any 
grijiiug  efieets, 

Vahmd  appears  to  have  been  first  need  in  the  treatment  of  dysenterj^ 
early  in  the  seventeenth  century.  It  was  very  extensively  employed^ 
ami  nn  immense  amount  of  harm  done  witli  it  during  the  first  half  of 
the  presimt  century.  It  was  used  not  fuily  for  its  effects  upon  the  intes- 
tinal eanal,  but  in  conjnnetion  with  mercurial  inunctions  and  opium  In 
Girder  to  produce  salivation.  The  extent  to  wliich  it  was  misnstMl  is 
almL>st  incomprehensible.  Cunningham  in  1805  gave  it  in  twenty-gi-ain 
doses  i*epeatcd  two  or  three  times  a  day,  one  of  his  {>atients  taking  in 
this  way  three  hundred  and  sixty  grains.  In  oixlinary  dysenteries  John- 
son w^as  content  to  give  daily  twenty-four  to  forty-eigbt  gnuns  of  calo- 
mel with  two  to  four  gmins  <d'  opium  and  ten  to  fifteen  of  antinionial 
powflcr  or  ijwcae.  Tlie  enorniiMis  mortality  necessarily  resulting  from 
such  heroic  medication  diil  not  upjK'ar  to  disabuse  the  minds  of  those 
who  resorted  to  it;  it  was  not  until  1H44  that  this  practice  ceased  in 
India,  but  calomel  continued  to  l>e  used  in  more  moderate  doses  until 
1?^60,  %vhen  it  was  displaced  almost  entirely  by  the  ipecac  treatment. 
The  abuse  of  tliis  medicine  in  EunT|>e  and  in  the  United  States  was 
notable,  but  not  so  great  as  in  tlie  tropics. 
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During  the  American  Civil  War  calomel  was  extensively  used  in  the 
treatment  of  dysentery.  It  was  misused  to  such  an  extent^  in  the  opin- 
ion of  the  Surgeon  Greneral,  that  he  issued  an  order  directing  that  it  be 
struck  from  the  supply  table  of  the  army,  and  that  no  further  requisi- 
tion for  this  medicine  should  be  approved  by  Medical  Directors.  W  hile 
this  piece  of  official  despotism  was  denounced  by  the  American  Medical 
Association  as  "  an  unjust  charge  of  wholesale  malpractice  against  the 
army  surgeons,  and  as  unwise  and  unnecessary,"  it  illustrates  me  change 
of  opinion  upon  this  subject,  for,  though  it  was  so  extensively  used 
twenty  years  ago,  Ball  comments  upon  the  fact  that  Osier  does  not 
even  mention  calomel  as  a  remedy  for  dysentery  in  his  recent  work  upon 
the  Practice  of  Medicine. 

In  spite  of  the  terrible  abuse  of  this  remedy  in  the  past,  and  the  fact 
that  it  nas  been  negatively  placed  upon  the  black  list  by  such  a  high 
authority  as  Osier,  the  writer  is  of  the  opinion  that  calomel  judici- 
ously and  carefully  used  fulfils  some  important  indications  in  the  treat- 
ment of  dysentery :  especially  is  this  the  case  in  the  presence  of  malarial 
complications.  Here  and  in  similar  conditions,  where  there  is  a  morbid 
conaition  in  the  processes  of  absorption  and  secretion  of  the  alimentary 
glandular  organs,  calomel  exerts  a  unique  beneficial  influence.  It  should 
not  be  used  as  a  purgative,  for  we  have  those  which  are  milder  and  more 
rapid,  but  solely  for  its  alterative  effect,  which  can  be  obtained  by  small 
doses  and  without  harmful  results. 

Saline  Purgatives. — The  salines  have  long  sustained  a  well  deserved 
reputation  in  the  treatment  of  dysentery.  In  many  respects  they  are 
superior  to  any  other  purgative.  As  cleansing  agents  their  rapid  action, 
the  increased  secretion  produced  by  them,  their  mildness  and  certainty, 
are  special  advantages  ;  in  addition  to  which  they  are  acceptable  to  the 
stomach,  deplete  the  intestinal  bloodvessels,  and,  it  is  claimed  by  some, 
increase  the  secretion  of  bile.  Rapidly  following  their  use  the  bloody 
and  mucous  stools  are  replaced  by  free  liquid  fecal  dejections;  the  tormina 
and  tenesmus  are  relieved  ;  many  cases  of  the  sporadic  form  require  no 
other  treatment  than  a  free  saline  purge.  The  sulphate  of  magnesia  or 
sulphate  of  soda  are  to  be  preferred.  Details  as  to  methods  of  admin- 
istration and  dosage  will  be  hereafter  mentioned. 

Ver/dahle  and  Mineral  Afffrinf/cntM. — Remedies  of  this  class  adminis- 
tered by  the  stomach  have  l)etn  more  or  less  extensively  used  in  the 
treatment  of  intestinal  fluxes  for  centuries.  It  will  only  be  necessary 
to  spc»ak  of  a  few  of  them  as  repn»sentative  of  the  class.  They  are 
advised  for  the  supposed  effwt  of  checking  excessive  and  abnormal  secre- 
tion and  of  stimulating  to  healthy  action  an  inflamed  or  ulcerated  mucous 
membrane. 

Tannic  or  r/allir  arid  will  doubtl(»ss  represent  all  the  virtues  of  the 
vegetable  astringents ;  of  the  minerals,  the  sjilts  of  iron,  lead,  copjwr, 
and  silver  are  typical.  Most  of  the  nien)l>ers  of  this  group  have  very 
properly  l>een  disoanle^l  in  the  treatment  c>f  dysentery.  Nitrate  of  silver, 
nowever,  still  has  the  sanction  of  high  authority,  esi)ecially  in  chronic 
cases.  In  its  administnition  the  (jucstion  always  arises,  How  can  we 
rationally  expect  a  lialf  grain  of  this  Jfasily  altered  salt  to  run  the  gaunt- 
let of  chemical  change  from  stoniach  to  colon,  and  then  produce  any 
material  effwt  upon  the  extensive  surfafre  of  the  latter,  as  it  is  generally 
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given  in  eonibi nation  with  other  rcniedit's?  The  verdict  upon  its  umhj 
most  clinicians  will  be  **  utility  doubtllil/' 

Antij<rjdies, — The  most  inijH>rtaiit  agents  of  this  class  are  bichloride 
of  mercury,  the  silti^  of  bismuth,  ereaH^te,  carbolic  acid^  sjilol,  naphtha- 
lin,  resorciu^  ercrrlinj  tricresol,  etc.  These  remedies  Imve  been  advised 
for  use  per  oh  uptiu  the  germicidal  thci»ry^  and  prcHcribed  with  varied 
.success  in  dysentery  and  kindred  affections,  Witliont  st*>pping  to  dis- 
cui^s  the  mentis  of  this  theory,  or  how  far  it  is  practii'able  to  reach  from 
above  and  <h^strny  irdeetious  organisms  in  the  colon,  let  us  view  them 
from  a  t^linieal  standpoint. 

(hf'fosirc  i^nUliiififr  was  recouunended  by  Koppiii  1827,  subsequently 
by  Etscnmauu  aud  Piirkcs,  mure  recently  by  Ringer  ;  tlu'  latter  claims 
that  iu  tlu'  acute  Huxes  with  frequent  bloo<ly,  slimy  st4K>Ls  mpicl  relief  is 
effected  by  hourly  doses  ol'  yl^  to  j^^  gmiu.  It  jn'rhaps  nuiy  do  good 
in  some  cases,  but  its  virtues  nave  not  been  generally  sul)stautiated. 

iSuhnifrfitt\  SuhnirhofHih',  SHb(/(fihif4\  and  Saffrt/(aic  o/  BiHmidh, — 
These  salts  of  bismuth  priKiuce  very  similar  results,  aud  the  consensus 
of  opinion  is  decidLMlly  favonible  as  to  their  beuetirial  action,  more  espcv 
cially  in  the  chroui(*  fluxes.  Exactly  the  mudiu  optrnudi  of  liismuth  is 
not  known  positively  :  judging  by  its  local  effects,  we  conclude  that  it  is 
slightly  astringent,  antiseptic,  and  protective.  When  |>erfectly  pure  it 
can  be  given  in  such  large  dtjsi^s  (thirty  to  sixty  grains)  as  to  ensure  its 
passage  through  tlie  cohni.  It  subserves  its  l>est  pur|M»so  after  tlie  acute 
stage  has  passed  and  tlie  intestine  has  Ihhui  emjUied  of  all  irritant  eon- 
tents.  In  chronic  crises  it  aids  in  the  healing  pi'oc^ess  and  decreases  the 
frequency  of  the  stools. 

(Vmmfc  and  Carhtdh  And, — The  well  known  antiseptic  and  anti> 
putres*'cnt  power  of  these  drugs  eommeml  them  for  trial  in  dysentery. 
The  difficulty  to  oven'ome  in  their  use  is  to  iutrtMliuT  them  in  suf- 
ficieutly  large  (pmutifies  to  jir^jduee  an  antiseptic  eftecf  uihiu  the  intes- 
tine without  poisoning  the  juiticnt.  So  far,  this  objection  ils  to  carbolic 
acid  has  proven  to  Ik*  insu{>erable.  Recently  creasote  has  been  given  in 
much  hirger  doses  in  the  treatment  of  tul>ereulf>sis  tfian  was  formerly 
thciuglit  possible  ;  thtuigh  it  has  been  wariuly  pniised  iu  some  quarters, 
It.s  positive  value  in  dysentery  has  not  been  cstaldishtHl. 

Nfqihfhaihiy  n'mn-in^  «a/o/,  and  numerous  other  members  of  the 
plienol  grou|)  have  been  advised  and,  es^iecially  the  latter,  extensively 
used  in  dysentery  and  kindred  aifections  upon  the  ground  that  eif*eetual 
intestinal  antisepsis  could  be  prrKluced  by  them  w^ithout  danger  of  toxic 
effecls.  Good  results  have  been  claimed  for  naphthalin  given  in  five- 
grain  <loses  three  or  four  times  daily.  I  can  sjR-ak  of  the  value  of  salol 
from  (piite  an  extensive  experience  in  the  acute  tliarrhreas  aiul  dysenteries 
of  both  childn-n  antl  adults,  as  well  as  iu  the  obstinate  looseness  of  the 
bowels  in  the  amn*bic  form.  Combined  with  large  doses  of  bismuth^  it 
api^ears  to  exercise  better  control  over  this  obstinate  diarrho'a  than  any 
other  remedy.  It  can  be  given  in  large  doses  (twenty  grains  to  an 
adult)  and  kept  up  for  <lays  without   harmful  results. 

JlvVrcW. — A  combination  of  ortho-,  pam-^  and  metaei'esols,  C5on- 
stituting  tricresol,  now  obtained  in  a  pure  state  from  coal  tar,  has 
recently  been  the  subject  of  studious  investigtition  by  chemists,  bacteri- 
ologists, and  surgeons  in  (jcrnuiny  and  elsewhere.     This  new  claimant 
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for  antiseptic  honors  is  said  to  possess  decided  advantages  over  its  older 
competitors — \dz.  that  it  will  act  in  the  presence  of  albumin^  and  that, 
being  five  times  as  powerful  as  carbolic  acid,  it  will  produce  intestinal 
antisepsis  >vithout  danger.  H.  Kolch  reports  12  cases  of  typhoid  fever 
recently  treated  with  this  agent  alone,  giving  it  in  doses  of  one  and  one 
half  grains  dissolved  in  olive  oil  by  means  of  potash  soap  in  capsule 
three  times  daily  after  milk.  The  result  was  rapid  convalescence  in 
thirteen  to  eighteen  days  and  an  absence  of  all  severe  symptoms.  If 
these  favorable  reports  are  confirmed,  the  remedy  commends  itself  in 
the  treatment  of  dysentery,  both  by  the  stomach  and  by  injection  of  a 
solution  in  the  bowel. 

Medicaiion  by  the  Rectum. — ^The  plan  of  treating  inflammatory  dis- 
eases of  the  lower  bowel  by  direct  medication  through  the  rectum  is 
not  new :  on  account,  however,  of  various  difficulties  it  did  not  grow 
into  general  favor  until  in  recent  years.  The  objections  to  rectal  medi- 
cation which  have  been  urged  are  the  pain  incident  to  the  introduction 
of  the  tubes  in  the  anus,  the  irritability  of  the  rectum  causing  expulsion 
of  the  injection,  and  the  uncertainty  of  the  amount  of  the  drug 
absorbe<l.  The  advantages,  however,  of  local  treatment  are  so  positive 
as  to  warrant  the  efforts  which  have  been  made  to  overcome  the  objec- 
tions, and  probably  the  greatest  advance  made  in  the  treatment  of 
dysenteric  diseases  has  been  in  the  extensive  use  of  local  means.  The 
indications  fulfilled  by  rectal  treatment  are  (a)  by  thorough  irrigation 
with  simple  warm  or  cold  water  to  cleanse  the  rectum  of  all  irritant 
contents ;  (6)  by  astringent  and  alterative  remedies  to  stimulate  healthy 
action  of  the  inflamed  or  ulcerated  mucous  membrane  and  control 
exceasive  serous  exudation ;  (c)  by  the  use  of  antiseptics  to  destroy 
infective  organisms ;  (cT)  by  the  local  action  of  anodynes  to  produce  a 
more  raj)id  and  powerful  effect  than  when  the  remedy  is  introduced  by 
the  stomadi.  Re<ital  tenesmus  and  premature  expulsion  of  the  enomata 
can  Ix'st  be  overcome  by  the  previous  injection  of  a  cocaine  solution  or 
by  throwing  into  the  bowel  half  a  dmchm  of  laudanum  in  half  an 
ounce  of  warm  starch-water.  To  thoroughly  irrigjite  the  colon  one  and 
a  half  to  two  quarts  are  necessary.  A  large  sized  N^laton's  ctitheter  or 
a  rubber  tube  made  for  the  purposes,  having  \yQvn  gently  intnxluced 
eight  or  ten  inches,  should  Ik?  connected  with  a  fountain  syringe  or 
funnel,  with  the  ])atient  in  the  knee-i'lbow  position  or  with  the  hips 
elevated  on  a  pillow.  The  injection  should  be  allowed  to  flow  very 
gradually  into  the  bowel,  the  connecting  tube  being  compressed  occa- 
sionally and  the  abdominal  wall  gently  kneaded  in  the  direction  of  the 
colon  from  below  upward,  to  allow  the  intestine  to  adai)t  itself  to  the 
distending  process  and  prevent  a  ]>ossible  rupture.  A^erv  happy  rt»sul ts 
have  followed  simple  irrigation  with  boiled  water,  the  griping  |>ains  and 
frequency  of  the  stools  Ix'ing  rapidly  rediuHKl.  In  other  casc»s  a  solution 
of  common  salt  or  borax,  about  two  drachms  to  the  pint  of  water,  has  a 
better  effect.  The  use  of  medicated  injections  will  l>e  mentioncKl  in 
connection  with  the  special  treatment. 

Treatment  of  Catarrhat.  Dyskntkry. — (Confinement  to  bed  is 
necessiiry  in  all  cases ;  the  attempt  to  b<»  up  and  to  take  exercise  of  any 
kind  is  prejudicial.  The  di(»t  should  be  car(»fully  regidate^l ;  no  sf>lid 
food  should  1k»  taken  ;  milk,  chicken,  and  meat  l>roths,  and  light  farina- 
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ceous  articles,  should  constitute  tlie  nourishment,    Tlie  bowels  ghould  be 

elcaretl  out  by  n  «i!ioe,  half  an  uunei^  of  Epsom,  Glanljer^s,  or  Rocbelle 
salt  ;  if  oni'  dose  should  not  art  freely,  it  may  be  re}»eated  ;  the  occiir- 
rent'e  t>f  fri'i-  wjit-ary  stooLn  is  usually  followed  by  a  i\?lief  of  the 
symjitoms.  If  there  is  a  disposition  to  excessive  jwristalsis,  the  salts 
can  be  followed  by  an  opiate  with  bismuth  or  stilol  combined  w4th  the 
latter,  as  in  the  following  prescription: 

Ei.  Bismuthi  subnitratis,  Siij  ; 

Salolj  3j  ; 

Pnlveris  opii,  gr.  vj. 

Misce  et  in  chartulas  No.  vj  dividenda. 
Big,  Take  one  powder  ever)"  three  or  four  hours  according  to  frequency 
of  the  stools. 

In  two  or  three  days  it  may  be  neeessary  to  repeat  the  Sidine,  Or  the 
easi'  can  be  treated  from  tlie  iK^ginning  l>y  giving  small  doses  of  stilts, 
one  to  two  drachms,  in  eombi nation  witli  four  to  tive  drops  of  tincture 
of  opium,  taken  three  or  four  times  daily.  The  milder  cases  may  be 
relieved  by  simply  washing  out  the  colon  with  three  to  four  pints  of 
warm   water. 

TuEATMHNT  OF-^  DiiMiTHERiTir  DYSENTERY. — The  problem  of 
treatment  here  is  not  s*)  simple.  The  U^sions  are  so  severe  that  many 
eases  will  die  in  spite  of  everytliiug  that  can  be  done.  Tlie  indica- 
tions are  to  (a)  sustain  the  patientV  fK>wers  by  nutritious,  unirritating 
focKh  and  by  the  free  use  of  stinunlants,  alcolit*!  and  str^'elinine ;  (b)  to 
counteract  malarial  eomi>lications  l)y  the  use  ni'  (jninine,  and  scurvy 
by  fn*>h  ve^^etid>le  <lict  ;  {r)  to  relieve  jKiins^  obviate  nervons  depres- 
sion, prcHlnee  ^leep^  and  huld  in  eheek  the  excessive  freijucucy  ot'  the 
stools,  for  \vhicli  purjws*.'  opium  in  some  lV»rm  is  demanded  ;  (V/)  to 
clennse  the  intestine  by  the  occasional  and  nuKlemte  use  id'  salines ; 
(f)  to  pro<lu(*c  a  healing,  protective,  and  antiseptic  efieet  upon  the 
bowels  by  the  use  of  such  remedies  internally  as  bismuth,  sidol, 
cn^asote,  turpentine,  tricresol,  naphthalin ;  (/)  to  cleanse  the  bowel 
by  irrigation  and  to  rae<lieate  it  by  injections  of  antiseptic  and  astrin- 
gent remedies. 

Ill  a  disease  eharacterizei!  by  such  pnifound  constitutional  depression 
the  caretid  siileetion  and  administnition  of  foml  become  a  matter  of 
great  moment.  Th(^  digestive  junvcrs  are  im|Kiircd  ;  hence  jx'jitonized 
milk,  milk  with  lime  or  Vieliy  water^  k(»umyss,  or  matzoon,  liijuid  ]x*p- 
toufiids,  chiekeu  broth,  l>ecf  juice,  should  be  pivseril>ed — in  other 
wonls,  eonceutratetl  nutritious  ftxKl  tliat  will  be  largely  aljsorbed  and 
leave  no  irritant  (U'bris,  Alcoholic  stimulants  in  the  form  of  gocnl 
whiskey,  brandy,  and  cham|Migne  are  necessiiry  as  sofm  as  adynamic 
symptoms  are  noticed,  r>r  even  to  anticipate  them  when  we  are  sure  of 
the  diagnosis.  Strychnine  is  useful,  not  (mly  for  its  stimulant  effect 
upon  the  heart,  lait  for  its  toiiie  eltect  uj>on  the  muscular  coat  of  the 
intestine.  Quinine  is  required  whenever  a  malarial  factor  is  prcvsent ; 
it  should  be  given  in  an tiiXTiiH lie  doses,  fifteen  to  thirty  grains  daily, 
until  the  malarial  element  is  eliminated.  Small  doses  of  calomel  may 
also  Ik-  i-equircd  in  the  presence  tjf  this  complication.     If  a  scorbutic 
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taint  is  suspected,  lemon  or  lime  juice,  onions,  watercresses,  and  other 
fresh  unirritant  vegetables  are  required  and  produce  rapid  improvement. 
It  is  difficult  to  dispense  with  opium  in  this  form  of  dysentery ;  it 
may  be  given  by  injection  into  the  bowel,  thirty  or  forty  drops  of  the 
tincture  with  half  an  ounce  of  warm  starch  water,  repeated  often 
enough  to  control  the  excessive  frequency  ,of  the  stools,  the  violent 
tenesmus,  and  counteract  the  nervous  depression.  Its  tendency  to 
cause  retention  of  the  irritant  intestinal  contents  may  be  obviated  by 
an  occasional  saline  or  irrigation  with  hot  water.  If  the  rectum  is  too 
irritable  to  retain  an  enema  of  laudanum,  morphine  may  be  given 
hypodermically,  or  powdered  opium  by  the  stomach,  the  latter  in  doses 
of  one  to  two  grains  every  three  or  four  or  six  hours,  according  to 
effects.  A  combination  of  opium  with  large  doses  of  bismuth  and  salol 
or  creasote  is  an  excellent  one  in  severe  cases,  as  in  the  following  pre- 
scription : 

^.  Bismuthi  subnitratis,  3vj ; 

Tincturse  opii  deodoratse,  siij ; 

Creasoti,  gtt.  xxiv ; 

Aquse  menthse  piperitse,  5>^. — M. 

Sig.  Take  one  tablespoonful  every  three  or  four  hours. 

Cocaine  given  internally  often  has  a  happy  effect  in  obviating  tenesmus ; 
it  may  be  given  in  doses  of  one  to  two  grains  every  four  or  six  hours. 
Cleansing  enemata  can  be  followed  by  antiseptic  injections,  as  of  creolin 
or  tricresol,  3ij-3iv,  in  a  quart  of  warm  water.  Injections  of  carbolic 
acid  or  corrosive  sublimate  are  dangerous,  because  if  used  in  sufficient 

Juantities  to  avail  as  germicides  they  are  apt  to  produce  toxic  effects. 
Ordinary  astringent  injections,  as  of  alum,  tannic  acid,  acetate  of  lead, 
or  nitrate  of  silver,  may  be  of  service  when  the  stools  are  large  and 
serous. 

Treatment  of  Amcebic  Dysentery. — In  the  early  stages,  before 
the  ulcenitive  processes  have  fairly  commenced,  the  ipecac  treatment 
finds  its  application.  It  is  possible  that  the  remedy  may  have  some 
destructive  effect  ui)on  the  organisms ;  at  any  rate,  the  testimony,  as 
previously  related  by  those  who  have  tried  it  in  tropical  dysentery,  is 
conclusive  as  to  its  value.  It  is  necessary  to  take  precautions  that 
the  ijxicac  should  be  retained  :  the  nauseiint  or  emetic  effects  are  not 
desirt»d;  the  stomach  should  be  quieted  by  the  previous  administra- 
tion of  thirty  drops  of  laudanum  or  by  hypodermic  injection  of  one 
quarter  grain  of  morphine.  It  should  be  empty :  no  liquid  should  be 
allowed.  A  large  mustard  plaster  is  applied  to  the  epigastrium,  and 
half  an  hour  after  the  opiate  thirty  grains  of  ij)eeAC  given  in  a  bolus; 
the  dose  may  be  rcixjateil  the  second  or  thinl  time,  or  it  may  be  given 
in  smaller  quantities,  five  to  ten  grains  in  re|)eated  doses. 

The  diet  in  this  form  of  the  (lis(»ase  is  a  matter  of  great  import- 
ance. Upon  this  point  Ball  (juotes  from  Graves's  Oinuml  IjCi^tureHy  in 
which  he  says :  **  I  have  found  several  cases  which  had  obstinately 
resisted  the  most  varied  renie(li(;s  assiduously  employed  get  well  rapidly 
after  a  liberal  allowance  of  meat  was  given ;  and  at  present,  when 
called  on  to  treat  a  case  of  dysentery  of  long  standing,  the  first  thing  I 
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do  is  t€  put  my  patient  on  full  meat  diet."  I  can  add  my  testimony  as 
tt»  the  value  of  this  siiggeHtion.  The  ordinary  dietetic  rules  are  not 
applica!>!e  in  am(pl>ic  dysentery  or  iu  any  ehrouic  tbrni.  There  is 
hardly  any  disease  eharaeterized  by  sneh  nipid  anannia  and  wai?ting:  it 
is  III  filing  unusual  to  find  patients  taking  the  ortliiiary  diet  of  milk  and 
slops  to  lose  in  weight  a  pound  daily,  or  to  hud  them  gain  rapidly  when 
phieed  on  a  full  diet  of  nitrogenous  foiKl,  as  scraped  meat,  raw  or 
slightly  cooked,  soft-boiled  eggs,  broiltnl  fish,  nutritious  soups,  or 
cooked  tender  meats  when  tlie  patient  will  chew  them  tlioronghly.  A 
moderate  amount  of  toasted  bread  ean  hv  allowed  under  the  same 
restrictions.  Rectal  injections  of  a  solution  of  (pi i nine  from  1  :  5000  to 
1  :  1000  have  been  recommeuded  by  (Jsler,  Councilman  and  Latieur, 
and  others,  from  a  suggestion  by  Lr>seh,  who  feiund  tliat  the  ama»bce 
were  killed  by  such  solutions  outside  of  the  body*  The  beneficial 
result  of  this  treatment  is  Mih  Jtftfhr,  My  j>ers*tnal  ex|K*riencp  was  not 
satisfactory  ;  the  matter  will  have  to  be  determined  by  further  trial 
There  ean  be  no  tpiestion,  however,  as  to  the  vakie  of  iiitmtc  of  silver 
injections:  the  bowel  liaving  been  first  washed  out  by  a  large  enema  of 
warm  water  (two  quarts),  introduced  gently  and  slowly,  as  previously 
su^ested,  is  to  be  followed  by  the  silver  injeeti^m,  30  grains  to  the 
quart.  This  should  be  ri'taiued  as  long  as  possible  and  given  twice 
daily.  Strong  injections  of  small  qiuintities  do  no  gfHwl,  as  tliey  fail  to 
reaeli  the  nleerated  surfaces.  Other  astringeuts  an^  useful^  as  sulphate 
of  copper,  ahnn,  and  acetate  of  lead,  but  generally  are  iufcrior  to  the 
silver  salt.  Injections  of  corrosive  sulilimate  liave  been  recommended 
by  some  high  authorities.  I  have  already  mentioned  the  ohjecti(»iis  to 
this  agent  :  if  us^-d  in  small  <jnantities,  it  will  not  n^aeh  the  extensive 
surface  of  the  colon  ;  if  in  large  ([uantities,  it  is  likely  to  be  absorlnKl 
and  pnKluce  serious  poisontajs  cfict^ts.  The  same  objection  apj>lies  to 
cjirholic  acid.  Next  to  nitrate  of  silver,  I  bave  found  ereolin  to  pro- 
duce the  l>est  results;  it  can  l)e  used  in  tlie  proportinu  of  half  an  ounce 
to  the  tpiart  of  warm  water.  lodoftvrm  is  inajipliealdc,  on  account  of 
its  insolubility  and  the  large  quantity  required.  Tricresol  is  an  anti- 
septic which  is  likely  to  prove  of  value. 

Opiates  are  not  usually  intlieatt^d  in  this  form  of  dysentery,  exct*pt 
[*erhaps  in  the  gtxngrenous  form  to  restrain  excessive  peristalsis  and  give 
the  patient  rest.  Large  doses  of  bismuth  (thirty  to  forty  gniins)  and 
sahjl  in  ten-  to  twcnty-gnnn  doses  are  of  <listiiiet  value  for  tlie  arrest 
of  obstinate  diarrhtea.  The  nbove  suggestions  are  alst^  applieal>lc  to 
non-amu^bie  forms  of  ehronic  dysentery.  A  change  of  climal<'  or  a  sea 
voyage  will  sometimes  eficet  a  cure  wbcu  t>ther  means  fail.  The  min- 
eral aeiils^  fU'ejwirations  of  jK'psin,  iron,  qinniue,  arsenic,  and  strychnine 
are  of  service  in  promoting  nutrition  and  as  aids  to  counteract  anaemia* 
Reference  has  been  made  to  the  n(*(*essity  of  requiring  patients  with 
dy.sentery  tc»  assume  the  recumbent  fjosition.  This  is  a  matter  of 
such  imjMirtance  in  all  forms  t)f  the  disinisc  that  reiterated  attention  is 
called  to  it.  Exeept  in  very  t*liroiue  eases,  where  the  intestinal  symj»- 
toms  aif*  to  a  gnnit  extent  in  a  I  icy  a  nee,  and  where  gen  lie  exercise  may 
be  prmittcd,  the  patients  should  pc^i>iistently  remain  iti  be<l ;  tliey  shonhl 
not  be  allowed  to  get  up  for  any  purfjose :  the  sitting  posture  which 
many  juitieuts  insist  u|miu  while  at  st<H)l  favors  very  (kM.'idedly  both  the 
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pain  and  the  frequency  of  the  dejections.     They  should  also  be  taught 
to  restrain  as  much  as  possible  the  desire  to  empty  the  bowel. 

Some  remarkable  cures  have  recently  been  reported  of  chronic  dys- 
entery by  the  use  of  an  infusion  or  fluid  extract  of  a  plant  growing  in 
Mexico  and  Southwestern  Texas  known  as  the  chapparro  amargoao, 
R.  T.  Knox  of  Gonzales,  Texas,  reports  the  cure  of  a  long-continued 
and  most  obstinate  attack  of  chronic  (probably  amoebic)  dysentery,  of 
which  he  was  himself  the  victim,  by  the  use  of  this  remedy  when  all 
other  means  faithfully  tried  had  failed.  Similar  good  results  have  been 
recorded  by  J.  W.  Nixon  and  others.  The  remedy  is  not  narcotic, 
but  excessively  bitter  and  astringent.  In  doses  of  one  half  to  two 
drachms  of  the  fluid  extract  it  produces  no  disagreeable  effects.  The 
reported  cases  are  too  few  to  predicate  any  basis  for  a  positive  opinion  as 
to  the  virtues  of  this  drug,  but  chronic  dysentery  is  a  disease  so  difficult 
to  manage  that  any  agent  offering  a  prospect  of  aoing  good  is  worthy  of 
trial.  The  fluid  extract  can  be  usedTin  the  doses  mentioned,  and  can  be 
prescribed  in  connection  with  the  other  treatment  suggested. 

The  management  of  non-amoebic  forms  of  chronic  dysentery  is  prac- 
tically the  same  as  herein  given. 

I  have  now  under  observation  in  my  wards  four  cases  of  dysentery, 
ranging  in  duration  from  six  weeks  to  six  years.  A  trial  is  being  made 
with  chapparro  in  very  much  larger  doses  than  as  above  mentioned, 
one  of  these  patients  taking  an  ounce  of  the  fluid  extract  every  four 
hours,  the  average  dose  being  half  an  ounce  every  four  to  six  hours. 
In  two  cases  various  other  methods  of  treatment  had  been  used  with- 
out any  decided  benefit.  In  order  more  thoroughly  to  test  the  vir- 
tues of  the  remedy,  every  other  medicine  was  discontinued,  and  only 
the  ordinary  precautions  as  to  diet  and  quietude  are  enforced.  While  I 
am  not  able  to  pronounce  absolutely  as  to  the  final  result,  the  symptoms 
have  been  rapidly  ameliorated :  one  case  is  apparently  cured,  the  others 
decidedly  improved.  The  effects  were  more  pronounced  from  the  fact 
tliat  when  the  supply  of  the  drug  was  exhausted  the  patients  relapsed, 
and  again  improved  when  the  medicine  was  resumed. 

The  compound  tincture  of  benzoin,  in  doses  of  half  a  drachm,  re- 
peated eveiT  three  or  four  hours,  is  an  excellent  remedy  for  the  relief 
of  intestinal  hemorrhage,  previously  mentioned  as  an  occasional  com- 
plication. 
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THE  PLAGUE. 

By  WILLIAM  M.  WELCH,  M.  D. 


Synonyms. — English :  The  Bubo  Pla^e,  The  Pest ;  Latin :  Pestis, 
Pestilentia,  Pestis  Inguinaria;  French:  La  Peste;  German:  Die  Pest, 
Beulenpest. 

Definition. — ^The  plague  is  an  infectious  febrile  disease  which  has 
prevailed  epidemically  at  different  times  in  various  countries,  and  is 
characterized  by  buboes  or  swelling  of  the  inguinal  or  other  lymphatic 
glands.  It  is  frequently  attended  by  carbuncles,  petechise,  or  purpuric 
spots  distributed  over  different  parts  of  the  body. 

History. — During  the  Middle  Ages,  and  even  at  a  later  period, 
almost  every  variety  of  pestilential  disease  that  prevailed  in  epidemic 
form  and  was  attended  by  great  mortality  was  included  under  the  term 
"  plague."  It  is  believed  that  Gralen  was  largely  responsible  for  this 
confusion  by  reason  of  a  definition  given  by  him,  as  follows :  "  When  a 
disease  attacks  a  number  of  persons  in  one  place,  it  is  an  epidemic ;  and 
when  many  are  destroyed,  it  is  a  plague."  But  a  gradually  increasing 
knowledge  of  diseases  has  resulted  in  a  differentiation  so  distinct  ana 
definite  that  confusion  of  terms  no  longer  exists :  those  terms  which 
formerly  applied  to  a  large  group  of  diseases  have  either  been  limited  to 
certain  maladies  or  discarded  altogether,  while  new  names  have  been 
found  for  the  others.  The  term  "  plague "  is  now  restricted,  as  the 
definition  indicates,  to  a  contagious  febrile  disease  presenting  certain 
definite  symptoms  and  pathological  processes,  most  prominent  among 
which  are  the  formation  of  buboes. 

No  very  reliable  account  of  the  plague  is  to  be  found  previous  to  the 
sixth  century,  although  it  is  believed  to  have  existed  in  Egypt,  Libya, 
and  Syria  before  the  Christian  era.  The  first  extensive  epidemic  of  the 
disease  in  Europe  (X*cnrred  in  Constantinople  in  the  year  542  a.  d.,  dur- 
ing the  reign  of  Justinian,  and  hence  has  frequently  been  s[)oken  of  as 
the  Justinian  plague.  From  that  time  until  the  latter  \mrt  of  the 
seventeenth  centun-  plague  epidemics  frequently  occurred  in  Europe : 
so  freciuently,  indeed,  that  this  disease  was  more  dreaded  than  any  other 
that  prevailed.  It  was  esjx^cially  rife  and  fatal  during  the  Middle 
Ages,  and  even  continued  in  various  countries  as  a  devastating  scourge 
for  a  few  centuries  later. 

In  the  seventeenth  century  tlu^n*  were,  according  to  Sir  Gilbert 
Blane,  no  less  than  forty-five  epi(l(*rnies  of  the  ])lague  in  various  parts 
of  Europe.  Fourteen  of  thes(?  (K'cnrred  in  Holland,  where  the  disease 
was  introduced  by  the  Dutch  engajj:(»d  in  the  Levant  trade.  From  Hol- 
land the  infection  was  convt^yed  to  Enjrland,  and  in  that  countrj' as 
many  as  twelve  e{)idemics  occurred.  The  most  notable  epidemics  in 
both  of  these  countries  were   in    l()6o.     This  has  often  been  termed 
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the  year  of  the  **  Grwvt  Plague/'  Tho  disease  spread  with  sucli  great 
nipiditv  mid  nunuft/sted  so  nuirh  viruleoce  that,  it  is  said,  7165  dentbs 
(x*cnirred  in  a  sin;^'*'  \v«'ek,  and  no  let^s  than  68,.0*it»  in  one  year,  in  the 
city  of  Ijondon  and  its  suburbs.  When  we  consider  the  population  of 
Londfin  lit  tliat  time,  it  is  evident  that  this  M'aj*  a  very  lai^e  mortality 
rate. 

After  a  long  interval  of  i^onijiarative  absence  of  the  jihigue,  it  rciip- 
jK-aivd  in  the  rarly  jmrt  of  the  eighteenth  century.  It  was  met  with 
nntst  fn'tpiently  in  th*'  TuTki,sh  dtmiinions.  Durinijj  this  ccntur\'  no  less 
than  nineteen  epidemics  occurred  in  Egypt  and  nine  in  Turkey.  Epi- 
demics ocenrred  also  in  (ferniany,  Uu.seia,  Sjiain,  Poland,  Greece,  Italy, 
Sweden,  and  France.  An  t^pidemic  most  notable  for  it.s  severity  visited 
MarseiHes  in  1720-21.  Within  I  he  jm^sent  century  t  lie  distnise  has  pre- 
vailed at  ilifferent  times  in  Egyptj  Turkey,  Greece,  and  Knssia,  It  has 
also  visite<l  (jerniany,  Syria,  Italy »  Persia,  and  some  nther  countries. 
In  1844  tin*  disease  disiip|>eartd  from  Europe  and  Asia,  but  resippeared 
with  great  virnlent^c  in  Ambia  in  1H53,  and  somewhat  later  was  seen  in 
North  Africa! ,  Persia,  and  Hinthistan.  During  the  |XM*icxl  from  187-*^  to 
1H77  the  ]>t\stilenc*r  piwailed  with  nnusnal  seventy  in  almost  every  jKirt 
of  Arabia.  In  1S7H-70  it  eummittrd  gn/at  nn ages  in  Astmklian.  The 
m<jst  reeent  rpidemit*  of  (ht*  pliigur  tx^currt-d  in  (liina  in  18t»4,  It  pre- 
vaih'd  in  Hong-Kong,  Cantuti,  anil  sfime  other  districts.  Owing  to  the 
ignorance  and  superstition  of  tlu'  Chinese,  nfj  ix4iable  statistics  could 
be  collccte4l,  but  it  is  kn(»wn  that  tlie  epidemic  was  very  severe  and 
fatal.  Form  nattily,  tlnV  [leslih^nlia]  dis<'ase  has  never  visited  America, 
or,  if  it  has  Inrn  sim^u  at  all,  it  has  never  prevailed  in  t^pideniie  form. 

ETioLtMiV. — All  nHKlern  authors  etuieur  in  tlic  belief  that  the  phigue 
owes  its  origin  to  a  specific  cdntagium.  While  the  disease  has  always 
been  eontined  tt*  the  Eastern  Hemisphert^  yet  it  is  universidly  admittttl 
that  the  I'ontagium  is  mtt  indigenous  to  any  eonntrv  or  soil.  Theiv  is  no 
doul>t,  however,  that  certain  eirenmstanees  nuiy  combine  to  favor  the 
projwigiition  an<l  action  of  the  infecting  prineijde — such,  for  example,  a^ 
povertv^  overf:n>wding,  jHTsonal  uncleaiiliness,  impn»j)e'r  or  insullicient 
food,  and  the  like.  All  observers  agree  that  the  |ihysieal  and  sfX'ial 
wn*tchedness  resulting  from  [joverty  is,  except  the  contagium  itscdf,  the 
most  fKttent  factor  in  tlie  spread  of  the  disease.  Whih"  this  fact  has 
been  noticed  in  all  epidemics^  it  Avas  so  couspienous  in  the  givat  epidennc 
of  Lnudou  in  Ifitio  thut  the  writers  wlio  deseriljed  the  disease  at  that 
tinu^  tenneil  it  **  the  plague  of  the  poor." 

Certain  local  conditions  are  also  known  to  be  favorable  to  the  spread 
of  the  plague.  In  the  Eastern  countries,  where  the  disease  prevailed  in 
past  ages  with  such  giTat  \'irulence,  the  state  of  civilization  was  wretch- 
edly low,  and  a  large  proportion  iif  the  inhabitants  were  not  oidy  insuf- 
ficiently led  or  forced  to  .subsist  on  the  most  unwiiolcsonie  focxl,  but 
livc<I  in  crowthMl  dwellings  that  were  (loorly  eouHtrnt'ted  and  l>adly 
ventilated.  No  regj»rd  whatever  was  piid  to  sanitary  laws.  Improper 
drainage  existed  in  all  cities,  towns,  and  villages;  nnisses  of  decora  pos- 
ing animal  and  vegetalile  matter,  in(*lnding  human  tlejeeta,  were  allowed 
tn  aeeuniulate ;  human  corpses  were  eommonly  kejit  too  long  l>L^fore 
hurial,  and  even  then  they  were  inttTred  at  an  insuttieicnt  depth  j 
the  dwelling-houses  had  simply  an  earth  floor,  and  not   infrequently  a 
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horrible  odor  was  emitted  from  the  decomi)Osing  dead  bodies  of  some 
previous  occupants  who  had  been  buried  only  a  few  feet  beneath. 
\Vhen  such  a  deplorable  condition  exists,  it  is  not  surprising  that  the 
plague,  once  introduced,  should  linger  and  commit  great  ravages.  After 
the  introduction  of  better  sanitary  regulations  in  Egypt  and  Turkey,  in 
1844  the  plague  disappeared,  but  it  returned  again  ten  years  later,  when 
these  regulations  were  disregarded.  The  importance  of  sanitary  meas- 
ures was  fully  realized  in  China  during  the  recent  epidemic.  A  com- 
mittee of  the  Sanitary  Board  has  emphatically  expressed  the  opinion 
tliat  the  speedy  stamping  out  of  the  plague  in  that  country  in  1894  was 
due  to  thorough  cleansing  and  disinfection  of  the  houses  in  which  cases 
had  existed. 

Whatever  the  local  conditions  or  the  habits  of  the  people  of  any  country 
may  be,  the  plague  never  originates  autochthonously,  as  was  formerly  sui>- 
posed,  but  is  always  introduced  by  a  previous  case  and  communicated  from 
one  person  to  another.  The  theory  that  the  disease  is  spread  by  infection 
has,  it  is  true,  often  been  assailed,  and  evidence  to  prove  its  non-con- 
tagious nature  presented,  but  all  modern  authors  agree  tliat  the  pre- 
ponderance of  testimony  is  to  be  found  on  the  affirmative  side  of  the 
question.  Even  the  Turks,  who  are  not  very  familiar  with  the  theories 
taught  in  more  enlightened  countries,  have  gradually  arrived  at  the 
conclusion  that  the  plague  is  infectious.  It  would  ap{)ear,  however, 
that  in  order  for  an  epidemic  to  arise  and  continue  with  great  severity 
certain  favorable  local  conditions  must  be  present — such,  for  example,  as 
have  already  been  descril>ed.  So  also  moderately  warm  weather  and 
dampness  or  a  marshy  conformation  of  soil,  such  as  exists  at  the  mouths 
of  rivers,  are  favorable  to  the  development  and   spread  of  the  disease. 

Individual  predisposition  to  the  plague  varies,  as  in  most  other  con- 
tagious diseases.  Some  persons  appear  to  be  entirely  immune,  while 
others  take  the  disease  after  the  slightest  exjMwure.  Sex  exerts  no 
influence  whatever  over  the  predisposition.  Intemi)erance  and  all  habits 
that  depress  the  vital  fonx?s,  if  they  do  not  render  the  individual  more 
susceptible,  are  sure  to  predisi)ose  him,  if  atta(;k(Hl,  U)  a  wfvere  form  of 
the  disease.  Age  ap|)ears  to  exert  some  influence  over  the  pn*di.s|)osi- 
tion,  as  it  has  ix*en  obr?ervc<l  tliat  per?ions  over  fifty  years  of  n^t  are 
seldom  attacked.  The  plague  differs  from  most  other  infectious  di.-^*ases 
in  that  one  attack  d<K's  not  confer  immunity  against  sul>sequent  atta^;ks. 

Although  Iwcteriology  has  not  brought  to  light  any  sfKX'ific  rmnny- 
orgsinisni  to  explain  the  infectious  nature  of  the;  plague,  yet  such  a 
pathogenic  gc^rm  is  Mieved  Xjd  exist.  That  the  dis^*ase  is  nully  infec- 
tious has  lK?en  demonstnitrnl  in  various  ways.  Many  instance's  are 
reconlnl  of  the  contagium  having  U-^'U  cjmyi^yi^l  from  one  city  or  hxrality 
to  another  by  means  of  inf^fc-U'^l  individuals.  On  the  other  hand,  it  lias 
never  been  known  to  originate  in  any  rjistrict  or  i.-land  which  has  \\bA 
no  communicatirm  with  an  infr-ctM  hKsility,  but,  like  inftffrtious  dis^.'as'fs 
in  general,  it  follows  the  line  of  tnivf-l.  The  iW^^i^'.  hasofUfn  U?<fn  cjm- 
fine<l  to  an  infeeterl  arv-a  by  mc-^inr  of  a  rigid  r|uanintine.  Transmission 
of  the  contagium  lias  ^xxrurn,-*!  thn#ugh  the  U-^lding,  clothing,  and  other 
effects  of  jjatients.  The  coq»!^r-  of  fMrrr^in.-?  who  had  AuA  of  th**  plague 
have  been  known  to  transmit  th'-  inf^-^-tion,  ev^-n  when  a  long  tim^-  lia^l 
elapseil  after  death.     Thi-  fa^-t  wa-  n-^vigniz^-<J  age-  ago  in  ^nw.  of  the 
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Eastern  rmuitru\s,  and  conBcqneiitly  the  reopening  of  graves  of  |x*rsonB 
whu  hud  died  of  the  phigiie  was  made  a  penal  onoiiee,  **  Such  grave- 
yanls  were  therefore  frefjnently  sorronnded  with  walls,  upon  which 
notices  were  posted  to  the  el!ect  that  the  reoj>eniiig  of  a  grave  would  be 
puiiislied  as  a  eapital  offence/*  ^ 

It  would  seem  tliat  the  jMiison  of  the  plague  is  capable  of  reniaimng 
for  a  long  time  in  an  active  state  outside  of  the  ImkIv,  as  ejiideniics  not 
infrecpiently  break  out  anew  after  a  long  interval  and  without  any  fresh 
importation  of  the  infection.  Tlie  contagiuni  of  the  plague  is  l>eUeved 
to  enter  the  system  usually  through  the  hnigs.  A  few  instances  are 
reconled  showing  that  it  is  p<issible  to  pixKluee  the  disease  by  iniK-nlati^rn. 
The  presenee  of  the  inft^ction  in  the  circulation  is  first  manifested  in  the 
lymphatic  system,  causing  swelling  and  inHanimation  of  the  glands. 

The  stage  of  incubation  is  short,  being  usually  from  two  to  five  days. 
It  may,  however,  Ir*  as  long  as  seven  or  eight  days,  l>ut  mrely  longer, 

pATiitJLrKiicAL  ANA:rt)MY, — The  gross  jiatliohtgical  changes  are  not 
nnmerons :  no  r-arefnl  examination  has  ever  been  made  of  the  blcx»d. 
Swelling  ami  iuHanniiation  of  the  lynipliatic  glantls  are  the  only  constant 
abnormal  changes  found  after  death.  The  inflammation  is  n*it  always 
limited  to  the  glands,  but  extends  more  or  less  to  the  etmtiguous  tissue^ 
in  which  extnivasiition  of  bloml  is  often  found.  More  often  the  inguinal 
glands  are  the  ones  involved,  ahhough  it  is  not  unusual  tt>  find  glandular 
swellings  in  the  axilla,  the  neck,  and  otlier  external  portions  of  the  btxiy. 
The  deep  seated  lymphatic  ghuids,  and  even  those  within  the  cavities 
of  the  l»ody,  are  also  imt  infrt*i|uently  enlarged.  The  external  glands, 
especially  tlmse  in  the  inguinal  n^gicm,  are  very  liable  to  nndergt*  suj>- 
pnnitirm.  When  those  in  the  axilla  are  severely  involved  the  iurtamma- 
tion  s(»metimes  cxtcn<ls  to  the  pleura. 

Petechia*,  cc<'hymr>ses,  and  carbuncles  are  frequently  foimd  in  tlie 
skin.  The  carlmneles  often  present  hirge  slonghs,  surrounded,  of  course, 
by  an  intlanimatory  prm*ess.  Ecehymoses  aiv  sttmetimes  found  in  the 
mucous  and  serous  membnines.  Parenchymatous  degeneration  has  been 
noticed  in  the  various  internal  i*rgans  of  the  body  :  the  spleen,  especially, 
is  said  to  be  almost  always  hyjwj'rtroptucd,  soft,  ami  of  dark  ccdor 
(Liebermeister). 

SvMi*T()Ms» — In  studying  the  symptoms  of  the  plague  it  is  found 
most  convenient  to  divide  the  diseas*'  into  four  stiiges  :  First,  the  pro- 
dromal or  invasive  stiige  ;  second,  the  febrile  stage  ;  third,  the  stage 
of  the  local  manifestations;  fourth,  the  stage  of  eonvjdeseence. 

Firi<t  Sfm/*\ — The  disease  usually  liegms  scjuiewhat  suddeidy  Iw 
feelings  of  lassitude,  loss  of  strength,  gcneml  uneasiness,  ant!  mental 
anxiety.  Hea4lache  is  rouinionly  present,  together  with  vertigo  and  a 
st?nse  of  fulness  in  the  head.  The  face  is  generally  pale,  the  eyes 
languid,  the  intellectual  faculties  imjmireil,  and  the  gait  unsteady  or 
staggering,  resembling  that  of  an  intoxicated  person.  It  is  not  unusual 
to  find  nausea  and  vomiting,  and  even  diarrhfca,  at  this  stage.  Tlie.se 
early  symptoms  may  be  either  very  mild  r^r  very  severe,  and  may  eon- 
tintie  from  a  tew  hours  to  two  or  three  days.  During  this  jveriixl  there 
ig  usually  but  little  if  any  fever, 

The  f(€cond  stage  is  usheiied  in  by  chilluiesg  or  rigors,  followed  by 

'  Liebermeister,  v.  Zict^iSunCs  Oy^i^padiat 
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febrile  reaction.  There  is;  a  curitimiaiice  of  most  of  the  symptoms 
already  nientioneil,  sonie  of  which  may  at^^unie  still  greater  protiiiiieiiee — 
such  as  the  languor,  debility,  headache,  dizxinesB,  and  the  irritability 
of  the  stomach.  Precordial  uneasiness  is  very  commonly  euniplaiued 
of.  The  fever  often  becomes  very  intense.  It  is  not  unusual  to  iind 
the  teni{>enitnre  of  the  biwly  rise  as  high  as  104"^'  F»,  but  more  fi*et|ueiitly 
it  ranges  between  101*^  au<l  104^  F,  There  are  present  also  the  usual 
conconiitiiut  symptoms  of  high  fever,  such  as  a  hot  and  dry  skin, 
unqucQcliable  thirst,  fiirreil  tougne,  and  accelerated  respirations.  The 
pulse  is  not  only  frequeut,  but  feeble,  ami  soiuetimes  irreguhir  or  inter- 
mittent. In  severe  canes  it  nuiy  \'ary  from  120  to  150.  Tlie  tongue  at 
first  is  somewliat  swollen,  moist,  and  eoveiY^d  with  a  white  itir,  but  later 
it  l)ecomes  bn^wn  or  almost  bhick,  and  sometimes  fissured,  wliile  dark 
sordes  collects  mi  the  fcetir  auf!  lips.  The  eyes  are  iojecteil,  tlie  face 
flushed  or  livid,  ami  the  eounteiiaTiee  is  greatly  eliangetl.  At  fii'st  the 
ImjwcIs  are  coustijmtc*!,  but  towai\l  the  end  are  relaxed,  the  passageja 
becoming  dark,  otleusive,  and  sonuHimes  lilotxly.  A  dark  grumtuis  or 
blcMxiy  vomit  is  not  unci>mmon.  The  urine  also  is  ifften  tinged  with 
blcMxl.  When  these  symptiMus  are  present  the  |>atient  soon  siidxs  into 
a  typhoid  condition  ;  deliriiun,  stujior,  or  pmfound  conui  su|>erveue,  and 
death  often  restdts  about  the  time  tiie  lynq3hatic  glands  begin  to  enlarge. 
In  the  most  maliguaut  teases  the  fatal  blow  appears  to  be  given  at  (he 
very  coramencemcut  of  the  disease.  Such  cases  are  characterized  by 
sev^en*  nervous  symptoms  and  extreme  prostration,  from  which  the  vital 
forces  never  rally,  and  death  often  rcsulls  in  less  than  twenty-four 
hours  without  any  developmeut  whatever  of  the  hx^l  mauifestations. 

Usually  the  febrile  symptoms  are  not  of  unifin*m  violence  thnnigh- 
out  the  twenty-four  hours,  but  there  are  remissions  and  exacerbatit^ns. 
The  remissions  occur  in  the  morning  and  toward  evening,  the  exacer- 
bations in  the  middle  of  tlie  day  and  at  uiglit.  The  morning  n-niissioo 
and  the  nocturnal  cxaeerlmtion  are  most  marked*  The  remission  is 
often  so  great  as  to  lead  the  patient  to  ho|K'  that  eoiivales<'euce  lias 
l>egun.  The  subsidence  of  tlie  fever  is  not  infrequently  attciuled  with 
free  iDcrspimtion,  and  when  this  *x*eurs  on  the  thini  or  fifth  day  of  the 
disease  it  is  reganled  as  a  favorable  indication.  After  the  febrile  M'm])- 
toms  have  contiuucil  for  two  or  three  days  the  inguinal  lymphatic  glands 
enlai"ge  and  bccimie  sensitive  to  pressure.  The  intensity  of  the  fever 
now  diminislies,  although  the  tempera  tore  often  fluctuates  eonsiilcnjidy 
throughout  the  succeedi ug  stage. 

The  third  tUmi*'  is  cliaracterized  by  the  development  of  the  hx'al 
lesions.  Usually  the  earliest  evidence  of  hK?alizatiou  of  the  disease  is 
found  in  the  inguinal  n^gion,  and  (*tjnsists  of  inflammation  and  swelling 
of  the  lymphatic  glands.  This  symptom  is  r>ftcn  prece<led  by  a  shot>t- 
ing  pain  in  the  part.  Next  to  this  region,  the  glands  in  the  axilla  are 
most  t*re<juently  atTccted.  Thost'^  in  the  neck,  and  even  in  tether  (xirts 
of  the  biHly,  are  often  attacked  in  severe  cases.  The  swellings  vary 
verv'  considerably  in  size.  Sometimes  they  are  so  small  as  to  be  difficult 
of  detection ;  in  other  eases  they  bcrome  as  large  as  a  hen's  Q^\r  f>r  even 
much  larger.  In  the  neck  the  swelling  has  lieen  known  to  attain  enor- 
mous dimensions  within  a  few  hours,  l>ecoming  so  large,  indeed,  as  to 
cau^  asphyxiation  from  pressure.     The  swelling,  however,  is  apt  to  l)c 
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id  the  erlands  which 


ittacke<l 


greatest  in  the  inguinal  region,  and  tlie  glands  wliien  are  attacKe<l  are 
usnally  tliose  lower  Uown  un  the  diigh  than  in  the  ea.^^  €*f  veneresil 
bnhoes,  Sujiporation  may  oeeur»  or  the  inHaaimation  may  disajij>ear  by 
resolntitm.  The  former  i^  tliouglit  to  be  tlie  more  favorable  mtxle  of 
termination.  The  suppurative  proeesis  h  apt  to  be  slow,  contiouing 
often  as  long  as  two  or  three  weeks  before  the  pus  is  diseharged.  After 
this  tlu"  altscess  slowly  heals,  leaving  a  ]>ennanent  sear, 

(  arbnueles,  wliirh  are  less  fretjueut  than  buboes,  usually  make  their 
appearance  at  a  later  |ieric)d.  They  may  apjye^r  upon  auy  jmrt  of  the 
IkmIv,  but  are  more  often  found  on  the  hnver  extremities,  the  hnttoc*ks, 
and  the  l)aek  of  the  neek.  8t vmetimes  tliere  is  but  one  or  tliere  are  very 
k'W,  and  at  ottier  times  they  are  quite  numerous.  They  may  be  either 
small  i)V  kirge.  In  favorable  cases,  instead  t>f  gangrene  developing, 
which  is  often  the  ease,  tlie  shuigh  sepamtes  early  by  suppurati*iu. 

Petechia^,  vibiets,  or  extensivi^  eeehyn loses  are  often  seen  in  the  last 
stage  of  fatal  eases.  Aubert  regaixled  these  symptoms  as  almost  a 
certain  sign  of  death. 

It  should  \w  stated  that  it  is  not  possible  in  eyery  case  of  the  plague 
to  find  (*lcarly  marked  the  three  stages  just  described,  Sunielimcs  the 
first  symptrnu  that  attracts  attention  is  a  so  called  *^  boil/*  which  has 
made  its  ai>]M_'aranee  without  premonition.  Occasionally  the  disease  is 
so  mild  that  the  patient  is  not  obliged  to  go  to  ti£*d.  Such  cases  may  be 
seen  in  rnild  epideniies  or  toward  the  elosi'  of  severe  ones.  On  the  other 
hand,  in  the  most  severe  form  of  the  disease  eases  have  been  knftwri  to 
terminate  fatally  within  a  few  hours,  without  any  appreciable  prelimi- 
nary symptoms.  Iti  this  class  of  eases  death  results  from  shock  pri->- 
dnced  by  the  virulence  of  (he  poison.  More  frequently,  however,  in 
the  fatal  cases  death  takes  place  between  the  thinJ  and  fiftti  days*  After 
the  eighth  or  ninth  day,  or  even  after  the  seventh  according  to  Lieber- 
raeister,  the  dangenms  periofl  of  the  disease  is  J>ast,  yet  death  may 
result  from  se<piela\  Th(*  sul>sidence  of  the  fever  on  the  tliird  or  fifth 
day,  with  profuse  |>erspimtiou,  as  already  mentioned,  is  regarded  by 
most  observers  as  fnvondde. 

Fouiih  Sfag*\—ln  most  of  the  eases  which  terminate  favond>ly  con- 
valescence begins  from  the  sixth  to  the  tentli  day,  but,  on  aeeount  of 
the  supf>uratjnu  and  a  large  number  of  discliargi ug  sinuses,  is  often 
very  slow.  During  tliis  stagt^  certain  secpieke  am  liable  to  arise,  among 
whirl*  may  be  mentioned  furuncles,  st'condary  abscesses,  parotitis,  dropsy, 
partial  paralysis,  imd  mental  disturbaiict'S.  Pn(Hinn>nia,  attended  by  a 
typhoid  e+mdition,  is  sometimes  seen,  and  when  it  t^ccurs  is  always  very 
fatal.  In  pregnant  women  abortion  is  apt  to  take  place,  and  tlds  com- 
plication is  almost  always  followed  by  death.  A  genuine  relapse  lias 
lx!en   knnwn  to  (KTur  when  convalesci'nc*^  seemed   fully  established. 

Diagnosis, — It  is  difficult  to  distinguisli  the  plague  oidy  at  the 
beginning  of  an  epidemic  nr  in  casi»s  which  an*  atypicah  When  the 
disease  is  known  to  Ix*  prevalent  the  iliagnosis  in  well  marked  cases  is 
usually  easy  enough.  Scmie  doubt  might  exist  in  the  ndnd  of  the  diag- 
nostician during  the  first  day  or  two  of  the  illness,  but  th(^  early  appearance 
of  shooting  pain  in  tlie  inguinal  reginu,  rapidlv  followed  by  tenderness 
and  swelling  of  the  glands  and  the  formation  of  bubix's,  is  calculated  to 
reveal  the  true  nature  of  the  disea.se  ;  but    if  any  doubt  should  still 
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exist,  it  would  soon  be  removed  by  the  rapid  spread  of  the  malady^ 
the  development  of  carbuncles  and  petechise,  and  the  frightful  mor- 
tality. 

The  diseases  with  which  the  plague  is  most  liable  to  be  confounded 
are  lymphadenitis,  scrofulous  or  syphilitic  affections  associated  with 
fever,  malignant  typhus,  pernicious  paludal  fever,  and  malignant  pus- 
tule. But  a  reasonable  familiarity  with  the  symptoms  of  these  diseases 
will  usually  enable  the  diagnostician  to  exclude  them  when  considering 
the  differential  diagnosis  between  them  and  the  plague. 

Prognosis. — £a  the  plague  is  an  exceedingly  fatal  disease,  the  prog- 
nosis in  well  marked  cases  should  be  guarded.  Some  idea  of  the  great 
fiitality  of  the  disease  may  be  formed  by  considering  the  results  of  cer- 
tain epidemics.  For  example,  it  was  estimatecl  that  in  Marseilles  in 
1720,  out  of  a  population  of  90,000,  80,000  suffered  from  the  disease, 
and  of  this  number  40,000  perished.  Likewise,  in  Toulon  in  1721,  out 
of  a  population  of  26,000,  about  20,000  took  the  disease,  and  of  these 
16,000  died.  Also,  in  Moscow  in  1770-71,  nearly  one-half  of  the 
entire  population  perished.  In  various  epidemics  the  death  rate  among 
persons  attacked  has  ranged  from  50  to  90  per  cent. 

In  individual  cases  the  unfavorable  symptoms  may  be  enumerated  as 
follows :  sudden  and  extreme  prostration  at  the  onset ;  a  tendency  to 
syncope,  stupor,  or  coma;  injected  eyes,  stammering  speech,  unsteadi- 
ness of  gait,  and  a  drunken  expression ;  a  low  muttering  delirium ;  ex- 
ceasive  oppression  of  breathing,  and  an  irregular  or  intermittent  pulse ; 
a  dry,  black  tongue ;  hiccough,  severe  precordial  pain,  and  vomiting  of 
dark  grumous  material ;  the  appearance  of  petechia,  vibices,  and  large 
ecchymoses.  On  the  other  hand,  the  favorable  symptoms  are  early  and 
decided  remissions  in  the  fever,  and  its  subsidence  on  the  third  or  fifth 
day,  with  moderate  perspiration  ;  a  limited  involvement  of  the  lymphatic 
glands ;  the  development  of  buboes,  advancing  rapidly  to  suppuration  ; 
no  great  loss  of  strength ;  the  cessation  of  the  nervous  symptoms ;  and 
a  return  of  the  natural  expression  of  the  countenance. 

Treatment. — It  is  sometimes  e^isier  to  prevent  than  to  cure  a  dis- 
ease, and  this  is  particularly  true  of  the  plague ;  for  it  is  certain  that  a 
great  deal  may  be  accomplished  in  the  way  of  prophylaxis  by  suitable 
measures  energetically  applied,  while  it  seems  impossible  to  change  the 
course  of  the  disease  after  symptoms  have  appeared.  Some  of  the 
severest  epidemics  of  this  disease  have  not  only  been  limited  in  their 
spread,  but  were  conquered  by  quarantine  and  hygienic  measures. 

The  history  of  the  latest  epidemics  in  Egypt  is  very  instructive  as 
showing  what  may  be  accomplished  by  a  rigid  quarantine  system.  The 
importance  of  this  measure  was  also  ver}'  forcibly  demonstrated  at 
Noja,  Italy,  when  the  plague  prevailed  there  in  1815.  The  city  was 
surrounded  by  three  sejiarate  military  cordons,  one  outside  of  the  other, 
thus  preventing  absolutely  any  person  from  (hither  entering  or  leaving 
the  infected  locality,  and,  as  a  result,  tlu;  disease  was  confined  within 
the  limits  of  this  cordon  sanitaire.  It  is  reasonably  believed  that  by 
this  severe  measure  Lower  Italy,  and  even  Eurojx*,  were  spart^d  from 
the  decimating  ravages  of  the  scourge.  So  also  in  the  province  of 
Astrakhan  in  1878-79  the  plague  was  prevented  from  spreading  by  the 
same  rigid  restrictions. 
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A  writer*  who  ig  thoroughly  familiar  with  the  higtory  of  this  disease 
8ay» :  '*  The  extinction  of  the  plague  was  a  gracJnal  process,  and  kept 
pace  in  great  measure  with  the  uevelopraent  and  |>erfeetioo  of  the  quar- 
antini*  system  as  earned  out,  not  only  with  iTferenee  to  the  Eiist,  but 
also  between  neighhuring  countries  {4'  Euroj>e.  Indeed,  I  cannot 
nn<lcrstand  hcnv  any  unv  |>rctendiiig  to  criticise  tacts  in  an  unprejudiced 
manner,  and  witli  sonic  regard  to  the  coudititm  of  the  plague  in  die 
East,  can  for  a  moment  hesitate  to  attribute  tlic  chief  cause  of  the  di^^- 
iHipninmce  of  the  plague  from  Eur(*pean  soil  to  the  development  of  a 
well  regulated  ipiamntine  system." 

Undi^r  the  head  *tf  Etioli>gy  (pige  392)  attention  has  been  dinx*ted  to 
the  fact  thiit  j>overty,  overcrowding  J  md  ventilation,  unwholesome  or  insuf- 
ficient tnod^  and  iniheahhy  snrroiini lings  are  imixirtant  factors  favoring 
the  propagtitiim  and  dissemination  of  the  infection.  It  h  evident,  then?- 
fore,  that  in  tlic  administration  of  sjinitar}'  laws  these  conditions  should 
receive  attention.  Exposed  persons  should  not  only  be  pro|x»rly  fed 
and  have  their  dwelhng  rooms  well  ventilated,  but  they  shoidd  bathe 
regularly  and  avoid  intemjR^nite  ami  all  other  depressing  habits.  It  is 
clearly  the  duty  of  the  state  or  niunici|>ality  in  which  the  disease  exists 
toctirreet  all  bad  hygienic  coTiditions  or  nnsiinitary  surroundings.  The 
pol luteal  soil  shindd  be  siitnmted,  if  possible,  with  sitme  active  digin- 
feetant  ;  all  artirh's  of  clothing,  bedding,  etc.  which  have  been  in  con- 
tact with  thi'  sick  shoidd  lie  promptly  disinfcctetl,  as  well  as  the  dwell- 
ing in  which  tlie  jmtient  re>idrd.  The  IkhIics  of  pta*S(»ns  having  died 
of  the  plague  should  Ik*  buried  in  acconhince  with  strict  sanitary  regu- 
lations, or,  preferably,  rwhiced  to  ashes  epecflily  by  the  process  of 
incinemtion. 

Clinically  considci'cd,  there  is  no  gpecial  form  of  treatment  for  the 
plague  :  all  that  can  be  done  is  tn  treat  the  symptoms  as  they  arise. 
xhe  fever  may  In*  mitigtited  by  febritiigc  mixtures  or  sf»nie  of  the  least 
depivssing  antipyrt^tics  of  the  coal-tar  |)rfHluct8.  Cold  s^jnging,  or 
even  coUl  l>aths,  mity  prove  of  great  service  when  the  temi>eniture  is 
high.  As  suppuration  of  the  buboes  is  thought  to  be  desirable,  this 
process  should  be  encnuragcd  by  M*arm  jMvnltices,  and  as  s<X)n  as  ]jus  ha^ 
tormcd  it  should  be  evacuated  and  the  parts  treated  in  accordance  with 
antiseptic  principles.  The  danger  of  cf»l lapse  in  the  early  stage  of 
the  ilisease  may  be  lessened  l)y  confining  the  patient  to  bed  and  insti- 
tnting  at  once  a  supporting  plan  of  treatment.  As  death  is  generally 
caused  bv  cardiac  [mndysis,  stryclinine  and  alci^hol  should  be  given  in 
lai'ge  doses,  A  liberal  amount  of  suitable  nourishment  is  required, 
*  Himch,  quoted  by  LiebermeLster,  lik\  ciL 


INFLUENZA. 

By  JAMES  C.  WILSON,  M.  D. 


Definition. — An  acute  infectious  disease  occurring  in  widely  ex- 
tended epidemics,  characterized  by  catarrh  of  the  mucous  membranes  of 
the  respiratory  tract,  less  frequently  of  the  digestive  tract,  by  quickly 
oncoming  debility,  and  by  nervous  symptoms.  There  is  a  strong  tend- 
ency to  complications,  especially  pneumonia.  Uncomplicated  cases  are 
rarely  fatal  except  in  feeble  or  aged  persons.  The  attack  does  not  con- 
fer subsequent  immunity. 

Synonyms. — Epidemic  catarrhal  fever ;  la  Grippe.  This  disease  has 
an  extensive  literature  and  innumerable  synonyms.  Many  of  these 
terms  are  the  outcome  of  efforts  on  the  part  of  the  profession  to  give  it 
descriptive  designations ;  others  are  of  popular  origin,  sug^sted  by  its 
sudden  occurrence,  certain  of  its  symptoms,  or  its  widespread  prevalence. 
The  Russians  have  called  it  Chinese  catarrh  ;  the  Grermans  and  Italians, 
the  Russian  disease ;  the  French,  Italian  fever  or  Spanish  fever.  In 
two  instances  the  popular  name  has  found  its  way  widely  into  medicine 
and  medical  literature  almost  to  the  exclusion  of  the  studied  terms  by 
which  science  has  sought  to  designate  it.  These  are  influenza  and  la 
grippe. 

The  derivation  of  la  grippe  is  obscure.  It  has  been  traced  to  the 
Polish  chrypkfi  (raucedo) ;  others  have  derived  it  from  af/ripper  (to 
snatch).  The  term  influenza  is  of  Italian  origin.  It  is  said  that  the 
disease  received  this  name  because  its  sudden  outbreak  and  wide  prev- 
alence were  attributed  to  some  influence  of  the  stars,  or,  according  t^) 
others,  from  a  secondary-  signification  of  the  word  indicating  something 
fluid,  transient,  or  fashionable. 

History. — Influenza  is  distinctly  an  epidemic  disease.  It  has  pre- 
vailed since  the  beginning  of  the  sixt(*<»ntn  century'  in  great  pandemics. 
Many  of  the  accounts  of  epidemic;  dist^ases  of  earlier  date  doubtless 
refer  to  influenza,  but  they  are  not  sufficiently  exact  to  warrant  us 
in  inferring  its  undoubted  exi.stenc<*.  According  to  Parks,  it  is  men- 
tioniKl  in  the  writings  of  Hipp<K.'rates,  who,  however,  gives  no  exact 
description.  Several  epidemics  of  catarrhal  fever,  Italian  fever,  and 
the  like,  which  were  prol>ably  influenza,  rK^curnnl  in  the  ninth  centur}'. 
In  the  year  827  a.  d.  a  r»*>ugh  which  spn-ad  like  the  plague  was  re- 
corded. In  876  there  appearcil  in  Italy  a  similar  epidemic  which  spread 
with  great  rapidity  all  over  Eiiro|K-.  In  1 17.*>  a  widespread  malauy,  of 
which  the  tiymptom?*  wen.'  chiefly  e-atarrhal,  rageil  throughout  Europe, 
and  epidemics  of  a  like  cliaracter  fKrurnKi  during  the  fr>llowing  c*fntur\' 
(1239-99).  There  are  to  Ik*  found  rf^'onU  of  «ix  similar  epidemics  in 
the  fourteenth  centurv',  and  -jeven  gnrat  vLjitations  of  influenza  rxxrurred 
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ill  tlie  fifteenth  century*  Aitken  '  speaks  of  a  very  fiital  prevaienoe  of 
influeazii  throughout  France  in  131 1,  and  of  an  epidemic  in  1403  in 
wliieh  the  niurtality  was  so  great  that  the  courts  of  kiw  in  Paris  were 
chased  in  eonseciuenee  iif  the  deatlis. 

Tlie  earliest  aeeurately  deseribed  r*pi*leniic  of  tlie  Britit^h  islands  is 
that  «jf  the  year  1510,  The  disease  apparently  started  from  ^lalta,  in- 
vadei]  iSieily,  tlien  Italy,  Spain ^  and  Fortnpd,  then  erossevl  the  Alps  into 
Hungary  and  (li'rmany,  extending  westwaiMl  into  France  and  Kritaiu. 
Its  tniek  widened  over  all  Europe  from  the  stuitheust  to  the  extreme 
northwest,  and  it  is  i^aid  that  not  a  single  iannly  and  ,s<_'aive  a  perscm 
escaped  it»  It  was  attended  by  **  a  grievous  pun  in  the  head,  heavinees, 
difficulty  of  breathings  hoiii^eness,  loss  of  strength  and  apjK'tite,  rest- 
lessness, retellings  from  a  terrible  tearing  eunglh  Fn^'^ently  snceeetled  a 
cliillincss  and  st>  violent  a  cough  fliat  many  were  in  diuiger  of  snffoca- 
tiiKi.  The  lir:5t  day  it  was  without  spitting,  but  about  the  seventh  or 
eighth  day  much  vistrid  phlegm  was  spit  up.  Others  (though  fewer) 
sjmt  oidy  water  and  fri>th,  AV'lien  they  began  to  spit,  cougli  and  short- 
ness of  l>reath  were  easier.  None  ilied  except  some  cinldren.  In  some 
it  went  kAY  with  a  looseness,  in  others  by  sweating.  Bleeiling  and  pull- 
ing did   hiu't  **  (Thomas  Short). 

The  epichMuie  t*f  1557,  starting  westward  tr(mi  Asia,  sjiivad  over 
EunnK',  and  then  crossed  the  Atlantic  to  America.  The  mahidy  broke 
out  in  England  in  the'nmnth  of  Septend»er»  "Presently  after  were 
many  catarrhs,  tpuckly  frdlnwed  by  a  un*re  severe  cough,  pain  of  the 
side,  ilitliculty  of  l)reathiug,  and  a  fever.     The  pain  was  neither  violent 

ni»r  janeking,  but  mild.    The  third  day  they  expectorated  i'rccly 

Sf»nje,  l>ut  xpvy  few,  hail  continued  fevers  along  witli  it ;  many  had 
double  tertians ;  otlicrs  simply  slight  intennittent.  All  weiv  worse  by 
night  than  Ijv  day  ;  sucli  as  recovered  were  h>ng  valetudinary,  had  a 
weak  stomach  and  hy|>fMxK*"  Gravid  wonu*n  either  aborted  or  dieil. 
This  ejjid(^mic  spread  with  frightful  rapidity.  Thousands  wen*  attacked 
at  the  same  time.  I'hc  entire  population  of  Nismes,  with  scarcely  an 
exception,  lell  ill  with  it  upon  the  same  day.  It  was  extn  inely  t'atak 
The  disease  nige<l  in  sonu'  parts  until  the  middle  of  the  following  year 
(1558),  and  carried  otf  in  IVlft  atone  five  thonsiuid  of  the  poor.  In  all 
C4ises  mild  treatment  was  called  for,  with  warm  broths  and  spee<ly  \m 
mersals,  **  t(j  recidl  the  appetite  and  keep  the  vessels  of  the  throat ' 
o[K^n/* 

About  a  quarter  of  a  century  hiter,  in  1580,  a  great  cpideniic  of 
inrtncnza  spread  fiTim  the  southeast  toward  the  northwest,  over  Asia, 
Africa,  a ntl  Europe  from  Constantinople  and  Venice,  and  extendet]  over 
Hungary  and  (ierniany  to  the  farthest  regions  of  Norway,  Swcdtvu,  and 
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•vailed  in  Enj^laud,  and  was  deseriiTed  liv  Dr.  Short,     Ii 


Italy  it  was  rife  during  August  and  September,  in  England  from  the 
middle  of  August  to  the  end  t*f  September,  and  in  Spain  (hiring  the  whole 
summer.  In  most  places  its  flnmtion  was  about  six  weeks.  The  tenni* 
nation  was,  as  a  rule,  favorable.  In  the  acconnt  (>f  Dn  Short  it  is  staled 
that  "  few  died  except  tliose  that  wei\»  let  blooti  of  nr  liad  unsound 
viscera,*'  In  some  district?-,  on  the  i*ontnirv,  the  course  t*f  the  disease  was 
very  severe.     In  Rome  two  thonsaad  died  of  it,  according  to  the  author 
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just  cited,  but  Zuelzer  states  that  victims  of  the  epidemic  in  the  £ternal 
City  numbered  not  less  than  nine  thousand,  and  adds  that  Madrid  must 
have  been  almost  depopulated  by  it. 

This  high  mortality  has  been  attributed  to  the  bloodletting  practised 
in  the  treatment  of  the  disease.  The  symptoms  are  similar  to  those  of 
the  previous  epidemics,  with  great  shortness  of  breath,  which  continued 
in  many  cases  some  time  after  the  disappearance  of  the  catarrhal 
trouble. 

Influenza  reappeared  in  Germany  in  1591.  An  epidemic  extending 
from  Holland  through  France  and  into  Italy  occurred  in  1593.  In 
1610  catarrh  prevailed  throughout  Europe.  In  1626-27  epidemic 
catarrhal  fever  made  its  appearance  in  Italy  and  France ;  in  1642-43, 
in  Holland;  in  1647,  in  Spain  and  the  colonies  of  the  Western  World; 
and  again  in  1655  in  North  America.  Noah  Webster,  in  his  work 
entitled  A  Jirirf  HiHtory  of  Epidemk  and  Pestilentwi  Dkeases,  pub- 
lished in  Lond<m  in  1800,  states  that  the  outbreak  of  1647  was  the  first 
epidemic  of  catiirrh  mentioned  in  American  annals.  Epidemic  catarrh 
revisited  Austria,  Germany,  and  England  in  1658  and  again  in  1675. 
The  first  of  these  two  epidemics  is  described  by  Willis,  tlie  second  by 
Sydenham,  as  they  occurreil  in  England,  and  the  accounts  are  to  be 
found  in  the  Anmds  of  Injinenzn.  About  this  time  the  disease  began  to 
be  known  as  influenza,  and  it  is  interesting  to  note  that  the  influence  of 
the  stars  suggested  itself  in  connection  with  its  sudden  appearance  and 
wide  prevalence.  Willis  writes  that  "about  the  end  of  April  (1658) 
suddenly  a  distem|)er  arose  as  if  sent  by  some  blast  of  the  stars,  which 
laid  hold  of  very  many  together — that  in  some  towns  in  the  space  of  a 
week  abovci  a  thousand  |x?o})lc  fell  sick  together." 

lipidemicrs  occurred  in  Great  Britiiin  and  Eurojx*  in  1688,  1693,  and 
in  1709.  Epidemic  catarrh  spread  in  1712  widely  over  Europe  from 
Denmark  to  Italy.  In  1729-30  a  great  epidemic  swept  over  EuroiH?. 
In  five  uKmths  the  dist^ase  overspread  Russia,  Poland,  Germany,  Sweden, 
and  Denmark.  In  Vienna  sixty  thousand  jx'rsons  fell  ill  of  it.  In  the 
autumn  it  reached  France  and  Switzerland  and  extended  to  England ;  it 
extended  to  Italy,  thence  to  Spiin,  from  which  country  it  found  its  way 
to  Mexico.  The  symptoms  were  those  alrciidy  descril)ed  as  characteriz- 
ing the  attiick  in  previous  epidemics.  The*  attack  hegjin  with  jmins  in 
the  limbs,  and  fever,  hoarseness,  catarrh,  dyspna»a,  and  cough  foUowed. 
Delirium,  drowsiness,  and  faintness  (K'curreu  in  some  cases.  Turbid 
urine,  copious  sweatiug,  looseness  of  the  bowels,  an<l  n(»seblee(ling  were 
common.  In  Switzerland  only  children  and  old  jktsous  died.  In  this 
pandemic  the  disease  was  not   very  fatal. 

Influenza  invaded  Saxony  and  Poland  two  y(»ars  later,  and,  .spread- 
ing through  Germany,  Switzerland,  and  Holland,  reached  Great  Britain 
in  December,  1732.  Thence,  towanl  the  end  of  January,  it  spread 
to  France,  Italy,  S])ain,  an<l  westward  to  North  America,  jiiissing  on 
to  the  islands  of  the  West  Indies  and  to  South  America.  The  di.s- 
ease  in  this  epidemic  nm  a  favorable  course,  the  attack  terminating  in 
from  thrc»e  to  fourteen  days,  with  sweating,  bleeding  from  the  nose,  or 
an  abundant  discharge  from  the  nasal  ])assages.  The  age<l  and  those 
suffering  from  chnmic?  pulmonary  disease  mostly  iH*rished.  In  Scotland 
three  forms  of  the  attack  were  described — the  cephalic,  the  thoracic,  and 
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the  abdominal.  This  pandemic  slowly  extended  over  Eastern  ESniope 
and  lasted  until  1737.  It  is  of  this  outbreak  that  John  Huxfaam  of 
Plymouth  wrote  as  follows :  ''  About  this  time  a  disease  invaded  dieee 
parts  which  was  the  most  completely  epidemic  of  any  I  remember  to 
have  met  ^vith ;  not  a  house  was  free  from  it ;  the  beggar's  hut  and  the 
nobleman's  palace  were  alike  subject  to  its  attacks,  scarce  a  person 
escaping  either  in  town  or  country ;  old  and  young,  strong  and  infirm, 
shared  the  same  fate."  .  .  .  .  '^  The  disorder  began  at  first  with  a  alight 
shivering ;  this  was  presently  followed  by  a  transient  erratic  heat  and 
headache  and  a  \nolent  and  troublesome  sneezing ;  then  the  back  and 
lungs  were  seized  with  flying  pains,  which  sometimes  attacked  the  heart 
likewise,  and,  though  they  did  not  long  remain  there,  yet  were  very 
troublesome,  being  greatly  irritated  by  tlie  violent  cou^h  which  aooom- 
panied  the  disorder,  in  the  fits  of  which  a  great  quantity  of  thin,  sharp 
mucus  was  thrown  out  from  the  nose  and  mouth.  These  complaintB 
were  like  those  arising  from  what  is  called  catching  cold,  but  presently 
a  slight  fever  came  on,  which  afterward  grew  more  violent ;  the  pulse 
was  now  \evy  quick,  but  not  in  the  least  hard  and  tense  like  that  in  a 
pleurisy ;  nor  was  the  urine  remarkably  red,  but  ver}'  thick  and  inclin- 
ing to  a  whitish  color ;  the  tongue,  instead  of  being  dry,  was  thickly 
covered  with  a  whitish  mucus  or  slime ;  there  was  an  universal  com- 
plaint of  want  of  rest  and  a  great  giddiness.  Several  likeMriae  were 
seized  with  a  most  racking  pain  in  the  head,  often  accompanied  by  a 
slight  delirium.  Many  were  troubled  with  a  tinnitus  aurium,  or  singing 
in  the  ears ;  and  numbers  suffered  from  violent  earaches  or  pains  in  the 
meatus  auditorius,  which  in  some  turned  to  an  abscess.  Exnicerations 
and  swelling  of  the  fauces  were  likewise  verj'  common.  The  sick  were 
in  geiienil  verj'  much  given  to  sweat,  whidi,  when  It  broke  out  of  its 
own  acconl,  was  xQvy  plentiful  and  continued  without  striking  in  again, 
and  did  ofton  in  the  sjxiee  of  two  or  tlm^e  days  wholly  carry  on  the 
fever.  You  have  hen*  a  description  of*  this  epideniie  dist^ase  such  as  it 
prevaile<l  hert»al)onts,  atta<»kin^  every  one  more  or  less;  but  still,  eon- 
sideriufi:  the  ^n»at  nuiltitude  tliat  wc^re  seized  hy  it,  it  was  fatid  to  but 
few,  and  that  ehiefly  infants  and  consuini)tive  old  jH'ople.  It  generally 
went  off  about  the  fourth  <lay,  leaving  behind  a  troublesome  cough, 
which  was  very  often  of  lon^  duration,  and  siieh  a  dejiietion  of  strength 
as  one  would  lianlly  have  susiHH'ted  from  the  shortness  of  the  time. 

"On  the  whole,  this  disonier  was  rarely  mortal,  unh'ss  by  some  very 
jrn^at  error  arising  in  tin*  treatment  of  it ;  h(»wever,  this  verj'  circum- 
stanee  proved  fatal  to  some,  who,  making  too  slight  of  it,  either  on 
account  of  its  Ix'in^  so  common  or  not  thinking  it  verv'  dangerous,  often 
found  asthmas,  hectics,  or  even  consumptions  tliemselves,  the  forfeitures 
of  tlH'ir  inc<»nsi<lerat<»  nishness.'' 

Widely  extend<»d  e])i<lemics  prevailed  in  Europe  and  America  in 
(juick  succession  l)etween  the  years  17o7  and  17S().  One*  (»f  the  most 
rtMnarkal)lc  e|)idcinics  of  this  disease  is  that  dcscrihcd  as  the  epidemic 
of  1782.  It  came  from  the  Ya\A,  from  Asia  into  Russia.  From  St. 
Petersburg  it  spread  <lurin^  the  winter  an<l  sprinjr  <>v<'r  Sweden,  Germany, 
Holland,mn(l  France;  in  the  autumn  it  shovv<'(i  itself  iu  Italy,  Spain, 
and  Portugal.  In  Vienna  thn»e  fourths  of  the  population  fell  ill  of  it  so 
suddeiilv  that  it  for  the  first  time  Received  its  ap|K'llation  **  Blitz  catarrh." 
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Numerous  outbreaks  of  influenza  occurred  in  Europe  and  America 
during  the  years  1788-90.  One  of  these  has  been  well  described  by 
Dr.  John  Warren  of  Boston  in  a  letter  to  liCtt^om.  This  letter  is 
dated  Mav  30,  1790,  and  among  other  matters  of  great  interest  resjxH^t- 
ing  the  disease  it  is  stated  that  "  our'  beloved  President,  Washington, 
is  but  now  on  the  recovery  from  a  ver}'  severe  and  dangt»n)us  attack 
of  it  in  that  city "  [New  York].  No  great  epidemic  followed  until 
1798,  when  the  malady  again  showed  itself  in  Russia  and  spread  over 
the  greater  part  of  Europe,  continuing  to  prevail  in  various  jxirts  until 
1803. 

In  the  year  1830  influenza  again  became  pandemic.  It  showed 
iti^elf  first  in  China ;  in  September  it  reached  the  Indian  ArchijK»lago, 
invaded  Russia,  and  reached  Moscow  in  NovembiT,  whence  it  spread 
rapidly  to  Poland,  Prussia,  Denmark,  Finhmd,  and  Germany.  By 
June  it  had  reached  Englaiifl,  sweeping  southward  in  the  early  winter 
into  Italy  and  westward  across  the  Atlantic  to  North  America,  where 
it  still  prevailed  in  various  regions  in  the  United  States  at  the  close  of 
the  winter  of  1831-32.     Meanwhile  it  continued  in  the  East. 

In  June,  1833,  it  again  showed  itself  in  Russia,  and  repeated  its 
wanderings  as  before.  From  1837  to  1851  numerous  epidemics  tcK)k 
place.  The  epidemic  of  1847-48  has  been  described  by  many  writers, 
and,  with  much  exactness  as  it  oc^curred  in  London,  by  Peacock.  It  is 
estimated  that  one  fourth  of  the  entire  pojnilaticm  of  that  city  were 
affected  by  the  disease.  The  epidemic  i)revailed  in  Ix>ndcm  for  six 
months,  and  it  is  interesting  to  note  that  although  the  deaths  registennl 
for  the  entire  |xjri(Kl  as  from  influenza  amounted  to  only  1739,  the 
rej)ort  of  the  Registrar  Genenil  showed  that  during  the  six  weeks  the 
epidemic  was  at  its  height  not  less  than  five  thousiind  |)ersons  died  in 
the  metropolitan  distri(»ts  in  excess  of  the  av(»rage  mortality  of  the 
j)eri(Kl,  the  increase<l  death  rate  showing  itself  in  nearly  (»very  (^lass  of 
disease,  the  l(K*al  maladies  whicli  had  been  the  prominent  affection  being 
<h)ubtless  in  many  cas(?s  assigned  as  the  cause  of  d(»ath. 

Influenz:i  prevailed  over  a  wide  area  of  the  United  States  during  the 
early  months  of  1879. 

From  the  time  of  the  great  epidemic  of  1847-48  the  dis<jase  affe('t(»<l 
a  smaller  projMirtion  of  the  inhabitiints  of  the  hKnilities  in  which  it 
apjK'artKl,  an<l  proved  a  comiKiratively  unimiKirtant  malady.  Vor  this 
reas<m  it  for  many  years  occupied  a  less  conspicuous  place  in  mcHlir^l 
literature. 

In  1889  influenza  again  ap]K*an*d  in  the  form  of  a  veritable  pandemic. 
It  fir-t  >ho\ved  its<4f  wirly  in  the*  spring  in  the  stepj>es  of  Tartary, 
apjiearing  in  Bokhara  in  May.  It  advanced  thence  by  two  routes — 
eastwanl  towanl  the  rhinen*  Empire,  and  westward  over  Russia  and 
Euro|x*  to  the  I"nit*»<l  Stat<s.  Scjittcrcd  c*;i-es  showefl  thenis#*lves  in 
New  York  and  Philadelphia  about  the  middle  of  I)<'cemlM*r.  In  a  few 
<lays  the  dis^-a?^'  iK-^-anie  epidemic,  and  prevaile<l  very  genendly  in  the 
Eastern  eitie^  diirintr  the  la-t  week  of  the  yexir.  It  sprejid  with  grejit 
nipi<lity  thnnjirhoiit  the  (United  State-.  In  April,  I8l»0,  it  had  n-siehwl 
Mexico.  New  Z<idand,  An-tnilia,  and  South  America.  In  many  of  the 
infecte<l  n-gi«»n-  th«-  di-";!-^'  ha-  prevailed  with  gn-at  intensity,  the  larger 
numlxT  ot'the  inhafiitarit-  Ixirig  ati'eit<.*<J.     It  har^  sul>sided  only  to  recur 
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at  irregular  intervals  with  gradually  diminishing  intensity  until  the 
present  time  (autumn,  1896). 

During  this  period  influenza  has  again  become  a  fiuniliar  disease  and 
has  been  carefully  and  thoroughly  studied.  On  the  one  hand,  many  of 
the  popular  delusions  and  professional  conjectures  in  regard  to  it  have 
been  dispelled,  while,  on  the  other,  some  of  the  shrewd  obeervatioiis  of 
the  older  practitioners  have  been  confirmed.  The  bacterial  nature  of 
the  infecting  principle  has  been  demonstrated.  From  the  date  of  the 
present  pandemic  the  disease  takes  its  proper  nosological  position  ammig 
the  acute  infectious  maladies.  Much  work,  however,  remains  to  be  done* 
Where  and  under  what  conditions  the  infecting  principle  originates, 
and  what  the  influences  may  be  that  from  time  to  time  oall  it  inta 
activity  and  send  it  forth  in  definite  directions  over  the  earth,  are  yet 
unknown. 

Catarrhal  afiections  have  frequently  prevailed  amone  domestic 
animals  during  epidemics  of  influenza.  Horses,  dogs,  and  cats  have 
manifested  tliese  disorders.  Neat  cattle  and  sheep  have  been  less  com- 
monly afiected.  These  epizootics  have  in  some  instances  preceded  the 
outbreak  of  influenza  among  men  ;  in  other  instances  they  have  appeared 
at  the  same  time ;  while  in  a  widespread  outbreak  among  horses  m  the 
United  States  in  1872  the  disease  did  not  affect  man  except  to  a  limited 
extent.  In  1880  in  the  United  States,  following  an  outbreak  of  infliuenxa 
among  men,  an  extensive  epizocHie,  chiefly  afflicting  horses,  prevailed  iu 
Canada  and  the  United  States  east  of  the  Mississippi  River. 

EtioI/OOY. — 1.  Predi^poHinff  Inflmiwcs, — When  the  disease  invades  & 
community  a  hirgt^  proportion  of  the  population  is  attacketl  M'ithont  dis- 
tinction of  agt^,  sex,  socnal  condition,  or  oecuimtion.  Previous  illness 
affords  no  protection.  Aged  and  infirm  i)ersons  and  those  of  nervous 
temiKinnnent  are  peculiarly  liable  to  siiftor,  but  the  robust  possess  no 
immunity.  All  races  and  dvvoll<»rs  in  every  climate  are  liable  to  the 
attack.  Upon  the  outbreak  of  an  cj^idcmic  adults  are  attaekt»il  earlier 
than  children.  In  some  cindemics  children  have  manifestwl  a  slight 
relative  immunity. 

Influenza  is  not  self-protective.  An  attack  confers  no  exemption 
from  the  disease  in  suhsecjuent  outbreaks,  aud  independently  of  ndapses, 
which  frecjuently  (K'cur,  individuals  have  been  known  to  exjwriencH?  a 
second  attack  during  th(»  prevalenc<»  of  the  same  epidemic.  LckiiI  unhy- 
penic  ccmditions  favor  the  j)revalence  of  the  disease  in  its  more  severe 
forms,  and  the  increase  of  the  death  rate  durin<r  outbreaks  of  influenza 
is  proportionately  greater  in  districts  in  which  there  is  ordinarily  a  high 
mortality  as  comj)ared  with  healthier  places.  Influenza  bears  no  rela- 
tion with  known  atmospheric  conditions.  It  prevails  at  all  seasons  of 
the  year,  and  is  in  no  way  de|)end(*nt  n|)()n  low  tcmpcniture  nor  abrupt 
changes  of  the  weather.  It  has  prevailed  in  very  hi<;h  latitudes  and  at 
all  altitudes.  Epidemics  have  recurred  at  irrej^nhir  immmckIs.  It  was  at 
one  time  tliou^ht  that  the  disease  recurred  in  ( ych's  of  about  one  hun- 
dred y(»ars.  This  view  is  unsup|M)rted  by  the  facts.  A  review  of  the 
history  of  the  subject  shows,  h(»wever,  that  at  intervals  of  twenty-five 
to  forty  years  ^reat  epidemics  liave  swept  over  vast  areas  of  the  eartli's 
surface,  while  more  limited  outbreaks  have  (M'ciirred  with  <^reater  or  less 
frequency  in  the  years  succeedinjr  tlie  iKindemics.     It  does  not,  how- 


ETIOLOGY.  405 

ever,  appear  possible  to  establish  anything  like  a  regular  periodicity  in 
the  return  of  the  disease. 

The  great  epidemics  have  in  most  instances  spread  in  a  direction 
from  the  east  or  northeast  toward  the  west  and  south.  On  other  occa- 
sions they  have  taken  tlie  opposite  course,  and  sometimes  they  have  ap- 
|)eared  to  radiate  in  various  directions  from  several  centres.  In  conse- 
quence of  these  facts  two  views  have  arisen  concerning  the  origin  of  the 
aifection  :  First,  that  each  epidemic  start*?  out  from  some  single  unknown 
source  and  spreads  thence  from  point  to  point,  invading  more  distant 
localities  successively  as  it  advances,  until  at  length  it  dies  out  in  regions 
remote  from  the  starting  point.  It  in  no  wise  conflicts  with  this  view 
that  outbre^iks  recur  from  time  to  time  in  the  regions  thus  successively 
invaded.  The  second  view  is  that  influenza  arises  not  from  some  single 
particular  place,  but  that  the  infecting  principle  is  widespread  in  nature, 
and  called  into  activity  from  time  to  time  by  unknown  atmospheric  or 
telluric  c{ius(?s,  and  that  the  great  epidemics,  being  made  up  of  successive 
outbreaks  of  the  disease,  have  many  distinct  points  of  origin. 

The  progress  of  influenza  from  place  to  place  has  usually  been  rapid. 
In  this  rc»s|KH*t,  however,  the  epidemics  have  shown  great  diversity. 
The  disease  has  sometimes  travelled  slowly.  It  is  said  to  have  overrun 
EurojK*  in  six  weeks,  and  on  other  o<!casions  it  has  occupied  six  months 
in  doing  so.  It  has  sometimes  attacked  regions  widely  remote  from  each 
other  within  short  intervals  of  time,  and  has  ap})eared  at  the  same  time 
in  different  (juarters  of  the  globe.  A  careful  study  of  the  facts  relating 
to  the  recent  i>andemic  shows  that  influenza  follows  the  lines  of  tnivel 
and  advances  at  about  the  ordinary  rate  of  commercial  intercourse.  The 
in(»re  fact  that  the  disease,  first  noted  in  Centnil  Asia  in  the  spring  of 
1889,  extended  westward  toward  P]uropi^  and  eastward  toward  China 
serves  to  explain  its  simultaneous  appearance  in  distant  quarters  of  the 
globe.  The  well  establislicd  fact  that  the  infecting  principle  may  be 
transmitted  !)v  fomites  renders  intelligible  at  least  the  (K'casional  oiit- 
l)reaks  at  sea  and  at  distant  points  where  the  disease  had  not  previously 
prevailed  in  the  ordinary  manner. 

When  influenza  develops  in  a  community  it  continues  to  prevail,  as  a 
rule,  from  four  weeks  to  two  months,  exceptionally  for  a  much  longer 
time.  The  epidemic  of  IH.'U  was  continuously  prevalent  in  Paris  for 
nearly  a  year.  Tlie  epidemics  are  occasionally  heralded  by  scattered 
cases.  More  commonly  the  disease  attacks  almost  simultaneously  gr(»at 
numbers  of  inhabitants  of  infected  districts,  so  that  when  the  epidemic 
is  severe  the  sick  may  be  so<»n  counted  by  thousands  and  business  is  some- 
times seriously  interfered  with.  The  epidemics  nipidly  reach  their 
height,  and  usually  subside  almost  as  siiddcMily  as  they  began.  During 
the  prevalenc<'  of  th(»  dis(»ase  sin(»e  the  wintcT  of  1889-00  scattered  cases 
and  groups  of  cases  have  occasionally  (K'curred  in  the  intervals  between 
the  recurring  annual  outbri^aks.  In  large  cities  th(»  disease  makes  its 
ap|H*arance  nearly  at  the  sjimc  time  in  several  differcmt  localities,  and 
spreads  from  these  as  foci  of  infection  throughout  the  entire  community. 
Cities  and  large  towns  are  generally  aflected  earlier  than  the  villages 
surrounding  them. 

2.  The  Krcifi)i(/  Causr, — Auiong  tli(*  (questions  finally  settled  by  a 
study  of  the  disease  in  the  recent  e])idemic  is  that  of  its  contagiousness. 
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Influenza  is  highly  contagious,  and  extends  by  direct  or  indirect  eom- 
mnnication  from  the  sick  to  the  well.  Until  recently  the  view  was 
almost  universally  held  that  the  cause  of  the  disease  was  miasmatic  in 
its  nature  and  sprc^ad  inde]>endently  of  direct  contact.  It  is  interesting 
in  this  connection  to  note  that  Haygtirth,  writing  of  the  outbreaks  of 
1775  and  1782,  declares  as  the  result  of  his  observations  that  the  influ- 
enza spreads  "by  the  contagion  of  pjitients  in  the  distemper ;'*  and 
Falconer,  writing  of  the  epidemic  of  1803,  says,  "  I  have  no  doubt  that 
it  is  contagious  in  the  strictest  sense  of  the  won!." 

The  following  |x»rsonal  observation  is  in  accord  \\\th  the  general  ex- 
|x?ricnce  of  recent  times :  In  the  first  days  of  an  outbreak  of  influenza 
a  physician  was  called  in  the  evening  to  see  the  child  of  a  medical  friend. 
The  little  jxitiout,  who  had  been  sick  two  days,  was  supposed  to  be 
developing  enteric  fever.  It  subsequently  proved  that  he  had  influenza, 
which  rapidly  attacked  eveiy  member  of  the  household.  The  physician 
called  in  consultation  sjx^nt  twenty  minutes  at  the  l>edside  of  the 
jxitient,  going  over  the  hist<»ry  of  the  case  and  making  a  can^ful  physi- 
cal examination.  Twenty  four  hours  later  he  developed  a  violent 
atta(^k  of  inrtueuzii  which  confined  him  to  his  bed  for  a  week. 

That  the  belongings  of  the  patient  may  constitute  fomites  and  the 
corpse  its(*lf  prove  a  sourc<»  of  infection  is  established  by  the  observa- 
tion of  \Vhitc  and  (ruiteras  in  regard  to  a  l<x*alized  outbreak  in  a  remote 
community  in  1880.  These  observers  have  placed  upon  record  the 
following  circumstance  :  *'  Influenza  pn^vailing  in  Eurojx%  an  American 
gentleman  in  bad  health  (contracted  the  disease  in  London ;  improved ; 
suflered  a  relapse  in  Paris,  and  died  there  at  the  end  of  September, 
1870.  His  IhkIv  was  embalmed  and  sent  home.  Following  the 
ex])osure  of  the  remains  of  this  person  to  the  view  of  his  family  then* 
was  an  outbn^ak  of  influenza  witli  clianu'teristic  symptoms  which  attect<Ml, 
first,  members  of  tliat  family  ;  next,  fnciids  living  in  eh^se  assiKMation 
with  thcni  ;  next,  the  incdieal  atten<lant  of  Mmic  of  them  ;  and  finally, 
the  housckeejMU'  and  one  or  two  patients  of  one  of  tlie  physicians  wln> 
wrote  the  paper,  the  wlmh*  number  being  about  twenty  eases." 

In  the  sj>ring  of  1S9*J,  Pfeiller,  at  the  Hygienic  Institute  of  Berlin, 
sueeeeded  in  isolating  among  the  niiero-oigniiisnis  found  in  tlie  nasjd 
and  broiiehial  secretions  of  jjatients  snllering  from  influenza  a  bacillus 
wliich  he  regards  as  cliaracterlstic  This  micro-organism  is  a  short 
rod  about  niie  lialf  the  length  and  nearly  the  same  thickness  as  the 
bacillus  ni'  nionsc-septiciemia.  It  i^  nmi-niotile  ;  it  stains  in  Lofller's 
methylene  bine  or  ZiehTs  carboI-l*nch>in,  and  presents  the  ap|H'arance 
of  two  bnlbons  ends  Joined  by  a  narmwer  and  le><  dec|)ly  staincil 
central  portion.  It  occurs  in  gnat  nunilMis  in  (hr  nasal  secretions, 
and  is  rre<jnently  seen  in  the  >pnta  alnmsi  in  jaire  «Mdtnre.  At  the 
close  ot"  the  attack  the  bacilli  breome  i-elatively  tiw  in  number,  but 
persi>t  for  <in\\i'  time  after  the  >nl)>idence  ot'  aeiivr  >\  niptonis.  Kruse 
states  that  in  donbtfnl  cases  the  diagn(>>i>  ni' inilucn/a  <an  he  otablisluHl 
with  certainty  and  without  diilicnlty  by  an  cxaniinalinn  nl'  the  sputum. 
Cover-glass  preparations  are  staineil  with  a  dilnte  |»al('  red  solution  (»f 
earbol-fnchsin  in  water,  and  the  bacilli  niay  be  readily  r(rnnnize(l.  This 
bacillus  was  demon>tnited  by  (  annn  in  the  blood  ot'  a  scries  of  consi»cu- 
tive  cases  at   the  Moabit    Hospital  of  jjcrlin.     The  cultures  hav<»  been 
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ffrown  in  agar  containing  a  small  amount  of  sugar.  It  grows  with 
difficulty  in  bouillon,  which  remains  clear.  It  requires  for  its  culture 
a  temperature  which  liquefies  gelatin.  It  grows  best  on  culture  media 
in  which  haemoglobin  is  present.  Inoculation  experiments  have  been, 
as  a  rule,  successful,  though  Voges  failed  to  produce  influenza  in  the 
lower  animals  with  Pfeiffer's  bacillus.  PfeiiFer  was  able  to  demonstrate 
the  presence  of  this  bacillus  in  all  cases  of  true  influenza  examined.  It 
is  not  found  in  other  diseases.  It  must  thus  be  regarded  as  character- 
istic. 

The  disease  is  communicated  from  the  sick  to  the  well  by  direct  con- 
tact and  close  association.  It  is  probable  that  the  infecting  principle, 
like  that  of  measles  and  pertussis,  is  inhaled  with  the  inspired  air. 

Pathological  Anatomy. — Uncomplicated  influenza  is  rarely  fatal. 
As  a  rule,  the  unfavorable  termination  is  due  to  lung  complications. 
The  lesions  are  congestion  and  catarrhal  swelling  of  the  mucous  mem- 
brane of  the  upper  air-passages  and  the  bronchial  tubes.  These  lesions 
may  l)e  restricted  to  the  trachea  and  larger  bronchi  or  extend  to  the 
finest  twigs.  They  may  consist  of  great  thickening  and  deep  capillary 
injection  of  the  mucous  lining  of  the  tubes,  which  contain  clear  frothy 
mucus  or  thick  viscid  masses  of  muco-purulent  secretion  unmixed  with 
air.  The  bronchial  glands  have  been  found  to  be  enlarged  and  softened. 
A  catarrhal  condition  of  the  mucosa  of  the  stomach  and  intestines  has 
been  observed.  The  mesenteric  glands  may  be  slightly  enlarged.  The 
spleen  has  been  found  moderately  enlarged. 

Symi»tom.s. — (reneral  Description  of  the  Disease. — Influenza  in  in- 
dividual cases  presents  the  widest  variation  as  regards  intensity,  from 
a  trifling  indis|)osition  to  an  illness  of  the  gravest  kind,  which  may 
terminate  in  death.  In  this  respect,  with  the  exception  that  the  range 
of  variation  is  greater,  influenza  restjmbles  other  acute  infectious  diseati^. 
The  variations  arc*,  however,  to  some  extent  related  to,  first,  the  previous 
health  of  the  individual,  his  age,  and  the  power  of  resisting  morbid 
influences  which  he  possesses;  second,  tlie  character  of  tlie  j>revailing 
e])i(lemie. 

Cases  of  great  s(»vority  are  occasionally  observed  durirtg  the  prev- 
alcMice  of  mild  epidenn'cs.  In  every  e]>idenii(',  however,  the  majority 
of  the  sufferers  manifest  the  disease*  in  a  mild  form,  v<»rv  many  in  what 
may  be  termed  a  rudimentary  form. 

The  peri(xl  of  incubation  is  brief,  varying  from  a  few  hours  to  two 
or  three  <lays.  This  jKTiod  is  usually  unattended  by  subjective  symj)- 
tonis. 

The  onset  of  the  attack  is  abruj^t,  and  in  most  instances  is  marked 
l)y  chilliness  or  a  chill  of  in<Mlerat('  seventy,  which  may  be  prolonged 
and  re]K*ated  ;  fever  rapidly  snjMTvcnes.  There  is  headache,  usually 
severe,  with  ])ain  back  of  the  eyeballs,  severe  |)ain  in  the  bacrk,  limbs, 
ami  joints,  and  a  general  feeling  of  soreness,  with  tenderness  upon  pres- 
sure. These  syin])tonis  are  aeeom])anied  by  mental  and  physical  depres- 
sion, with  malaise  and  resilessn<'ss.  The  forces  of  the  circulation  are 
notably  de])ressed.  Th<*  spleen  is  slightly  enlarged.  There  is  no  cha- 
racteristic eruption.  The  duration  of  the  attack  is  from  three  or  four  to 
seven  days,  and  the  pitient  only  slowly  regains  his  habitual  physical 
and  mental  vigor. 
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In  mild  cases  the  chill  may  be  slight,  transient,  or  absent  altoffether. 
The  headache  and  muscle  pains  are  of  moderate  intensity.  There  is 
malaise;  weariness  upon  bodily  and  mental  effort;  disinclinaticm  for 
affiiirs;  some  difficulty  in  fixing  the  attention;  and  not  infrequently 
slight  mental  confusion.  To  these  nervous  disturbances  are  added 
catarrhal  symptoms,  such  as  coryza  and  er}'^thematous  an^na  and  a  tick- 
ling cough!  The  fever  is  slight,  the  temperature  not  rising  above  101® 
F.,  or  tli€»  tem|)erature  may  remain  subfebrile  throughout.  A  large  pro- 
portion of  the  patients  sneering  from  influenza  in  the  milder  form  are 
able  to  continue  their  ordinary  avocations.  No  ver}'  great  degree  of 
intensification  of  the  symptoms  is  necessarj',  however,  to  compel  the 
patient  to  betake  himself  to  bed. 

In  the  severer  cases  the  chill  is  more  marked,  the  shivering  more 
prolonged.  Fever  is  rapidly  established,  the  acme  lieing  reached  within 
twenty-four  or  thirty-six  hours.  The  temperature  may  rise  to  104- 
105°  F.  Sensations  of  heat  alternate  with  chilliness.  In  many  cases 
there  are  annoying  sweats.  Headache  is  intense ;  there  is  pain  in  the 
orbits  and  at  the  root  of  the  nose.  Sneezing,  redness  of  the  eyes  and 
edges  of  the  nostrils,  a  thin  discharge  from  the  nose,  and  lachrymatlon 
occur.  Epistaxis  is  occasionally  observed.  The  throat  is  sore ;  there  is 
a  tickling  sensation  in  the  upper  air-passages,  hoarseness,  and  sometimes 
dyspn(jpa.  The  cough  is  paroxysmal,  distressing,  and  at  first  unpro- 
ductive. It  ocwisionally  wuisos  vomiting  like  that  which  occurs  in  the 
paroxysms  of  whooping  cough.  Chest  pains,  stitches  in  tlie  side,  loss  of 
the  sense  of  smell  ami  of  taste  also  occur. 

The  catarrhal  symptoms  in  other  eases  are  but  slightly  developed. 
The  patient  presents  the  symptoms  of  an  acute  infection  of  varj'ing 
severity,  lK*giniiing  with  chill  and  fever.  There  is  great  depression 
together  witli  backache  and  pains  in  the  limbs  such  as  fX'cur  in  dengue, 
with  which  influenza  has  been  confounded,  or  variola.  The  apj)etite  is 
lost ;  thirst,  const ipjition,  and  diminished  secretion  of  urine  o(^cur.  The 
pulse  may  be  full  and  compressible;  more  commonly  it  is  feeble,  small, 
and  irregular.  Tt  is,  as  a  rule,  only  moderately  increased  in  frequency. 
In  many  eases  there*  is  slight  hluencss  of  tlie  lips  and  finger  tips;  the 
imtient  is  distressed  by  nvstlessness  and  want  of*  sleep.  At  the  end  of 
four  or  five  days  the  febrile  sym|)toms  decline,  at  times  ^nulually,  more 
commonly  a))ruptly,  and  the  defervescence  is  often  acconijMinied  by 
co])ious  sweats,  spontaneous  diarrhcea,  increased  flow  of  sedinientar}' 
urine,  and  ecmsiderablc  amelioration  of  the  subjective  symptoms.  The 
catiirrhal  symptoms  outlast  the  fever  two  or  three  days,  ))ut  cough  and 
ex|K»ctoration  may  j)ersist  for  some  time.  I>urin<r  the  attack  there*  an» 
cvidcnc<'s  of  a  profound  disturbance  ()f  the  functions  of  tlie  nervous  sys- 
tem. There  is  depression  alike  (►f  the  body  and  mind,  with  mental 
dulness,  and  in  some  cases  (lelirium.  Sli«rht  convulsions  may  occur; 
cutaneous  hypenesthesia  is  often  present,  and  areas  of  burning  jmin  in 
the  skin  are  encountered.  Ncuraljria,  muscle  pain,  and  aching  referred 
to  the  bones  are  very  common  and  often  ^(^wxw 

Symptoms  referable  to  the  nervous  system  may  dominate  the  clinicuil 
picture  from  the  onset  or  nuiy  become  |)romincnt  at  any  time  during  its 
<M)urse.  BIin<lin^  headach(\  intolerance  of  li^ht  and  sound,  intense 
rhachialjria  may  be  associate<l  with  <lelirium  an<l  a  tendency  to  stupor. 
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Painful  rigidity  of  the  muscles  of  the  back  of  the  neck  and  general 
convulsions  may  occur.  There  may  be  intense  fever  or  the  temperature 
may  be  subnormal,  with  slow,  irregular  pulse  and  respiration. 

In  other  cases  gastro-intestinal  symptoms  are  prominent,  while  those 
referable  to  the  respiratory  system  are  less  urgent.  We  observe  nausea, 
occ^asional  vomiting,  a  heavily  coated  tongue,  complete  inability  to  take 
food,  gastric  tenderness^,  slight  tym}>any,  and  a  tendency  to  diarrhoea. 
The  attack  may  develop  abruptly,  with  symptoms  like  those  of  cholera 
morbus.  The  fever  and  peculiar  nervous  depression  are,  however,  the 
same. 

Finally,  cases  occur  in  which  there  is  but  little  of  the  usual  tendency 
to  localization  of  the  infectious  process ;  the  patient  suflTers  from  fever 
of  varj'ing  intensity,  with  great  depression  and  simultaneous  and  equal 
implication  of  the  respiratory,  circulatory,  nervous,  and  gastro-intes- 
tinal orgjins. 

Herpes  occurs  in  a  considerable  proportion  of  the  cases.  Urticaria  is 
less  common.  Diffuse  erythematous  rashes  and  instances  of  purpura  have 
been  observed. 

Attempts  have  been  made  to  arrange  the  foregoing  forms  of  influenza 
into  dilFerent  categories,  and  in  theory  a  thoracic,  cardiac,  gastro-intes- 

FiG.  36. 
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TenirH?raturf  in  Intiuen/Ji— Critital  Doforvescence. 

tinal,  and  nervous  variety  may  ho  recognized.  In  practice,  however, 
the  various  (les<Tibcd  ty}K\s  merge  so  gradually  into  each  other,  and  are 
so  modified  by  the  individual  }K»culiarities  of  the  sick  and  by  the  com- 


.iB  \    ich  arise  in  tho  com-^e  of  (he*  attack,  that  there  is,  as  a  rule, 

'M  aavantage  in  mforring  jmrtitnilar  wii?es  to  theoretical  categories, 

s  nuKATitm  of  the  milder  fbrm»  of  influenza  is  from  two  to  three 

In  well  tIeveIr>pcHl  eiiscs  without  eomplicationsi  convalegscenee  seta 

^'^ii  the  fourth  antl  2^^\'enth  days*     Severe  eases  with  eoniplitm- 

,        r  be  protmcted  for  gevemi  weeks.     Relapses  occur  in  about  10 

cent,  of  the  ca^s. 

Analysts  of   the  Principal  8ymf*t<>mb,^ — The  Fettr, — In   un- 

tjlieat'ed  cases  the  teniperature  ri£?e!:!^  rapidly  to   101-105°  F.  in  the 
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Temperature  in  Influenza— Tntornipted  Crisis. 

first  twenty-four  or  thirty-six  liours.  From  this  point  it  falls  by  a 
defervescence  usually  critical ;  sometimes  by  an  interrupted  crisis ; 
sometimes  by  rapid  lysis.  The  temperature  readies  the  normal  usually 
in  the  course  of  from  one  to  four  days  ;  less  commonly  secondary  rises 
of  temperature  occur  after  an  afebrile  pericxl  of  one  or  two  days — inter- 
mittent form ;  or,  again,  the  fall  of  temperature  does  not  rejich  the  nor- 
mal, and  is  succeeded  by  a  series  of  rises,  defervescence  occurring  some 
time  before  the  close  of  the  first  week — remittent  form.     The  accom- 
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panying  charts  represent  the  more  common  forms  of  the  temperature 
curve.  One  recalls  the  statement  of  the  chronicler  of  an  early  epidemic : 
"  Some  had  continual  fevers  along  with  it ;  many  had  double  tertians  ; 
others  simply  slight  intermittent/^  There  is  no  constant  relation  be- 
tween the  height  to  which  the  temperature  rises  and  the  severity  of  the 
other  symptoms  ;  subjective  distress  may  be  moderate  in  patients  show^- 
ing  a  temperature  of  104-105°  F.,  while  other  patients  in  whom  the 
thermometer  marks  a  fever  of  101-102°  F.  may  suflfer  agonizing  pain 
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Influenza— Rapid  Lysis, 

in  the  head,  back,  and  limbs.  The  tciniKTuture  rises  early  in  the  course 
of  the  disease,  and  may  subside  beiore  otlior  characteristic  plienomena 
show  themselves  ;  or,  again,  the  temj^erature  may  be  still  high  when  the 
headache,  pains,  or  even  the  catarrhal  symptoms,  have  subsided.  If  the 
fever  continue  beyond  the  seventh  or  eijrhth  day,  it  will  usually  be 
found,  upon  careful  examination,  to  be  due  to  some  complication,  as  a 
rule  involving  tlu^  respinitory  tmct.  The  teniiK»niture  curve,  due  to  the 
influenza  infection,  not  infrequently  merges  info  that  of  a  eomplicating 
bronchitis,  broneho-j)neumonia,  or  (•r<)U|)ous  pneumonia. 

The  puhe  has  no  constant  characteristics.  Its  frecjueney  is  mode- 
rately increas(Ml ;  very  often  witli  high  teinix'rature  the  j)ulse  does  not 
exceed  100.  It  is  less  forcible  than  in  health;  compressible  even  when 
full ;  often  irregular,  changing  in  character  in  the  course  of  a  few  hours. 
In  some  cases  the  ])ulse  is  slow. 

The  urliw  is  usually  diminished,  sometimes  temporarily  suppressec^ 
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As  a  rule,  it  shows  little  change,  and  is  not  commonly,  as  in  other  febrile 
diseases,  concentrated  and  high  colored.  It  deposits  on  cooling  a  sedi- 
ment of  urates,  which  toward  the  end  of  the  fever  is  often  very  abun- 
dant. Defervescence  is  in  many  instances  attended  by  a  copious  excre- 
tion of  urine.  Albuminuria  occasionally  occurs,  especially  in  compli- 
cated cases.  Griffiths  and  Ladell  isolated  from  the  urine  in  influenza  a 
toxic  fever-producing  ptomaine  which  causes  death  in  animals  in  eight 
hours.  The  substance  was  found  to  be  a  whitish  crystalline  body  hav- 
ing the  formula  C9H<,N04,  soluble  in  water  of  slightly  alkaline  reaction. 

The  skin  in  some  cases  is  hot  and  dry  during  the  febrile  movement ; 
more  commonly  there  is  sweating  from  the  onset,  often  continued 
through  the  course  of  the  illness,  and  frequently  being  very  marked 
during  convalescence.  Sudamina  occur.  The  face  is  often  flushed,  and 
there  are  irregular  erythematous  mottlings  of  the  skin,  especially  upon 
the  neck  and  chest.  Other  forms  of  erj'thema,  and  especially  erythema 
nodosum,  have  been  frequently  observed.  Labial  herpes  is  often  seen 
in  cases  not  complicated  by  pneumonia.     Urticaria  is  not  uncommon. 

Disturbances  of  the  digestive  tract  are  more  or  less  prominent  in 
almost  all  cases.  In  many  instances  they  arc  such  as  are  usually  seen  in 
febrile  disorders — namely,  loss  of  appetite,  thirst,  imimired  taste,  pasty 
tongue,  tenderness  in  the  epigastrium,  and  constipation.  Nausea  and 
vomiting  sometimes  usher  in  the  attack,  and  in  some  cases  vomiting 
continues  for  several  days.  In  the  sivcalled  abdominal  form  of  influ- 
enza these  symptoms  are  more  severe,  and  diarrhoea  frequently  consti- 
tutes an  urgent  symptom.  In  some  of  the  epidemics  the  intestinal 
catarrh  has  shown  a  tendency  to  run  into  dysentery. 

The  countenance  expresses  anxiety  and  depression.  There  is  pallor, 
together  with  injection  of  the  conjunctivae,  puffiness  of  the  eyelias,  and 
redness  of  the  tissues  of  the  nostril.  The  facies  is  sometimes  slightly 
flushed  and  may  suggest  that  of  enteric  fever. 

Catarrh, — A  more  or  less  extensive  hyjieneniia  of  the  mucous  mem- 
brane of  the  respiratory  tract  is  invariably  present,  and  may  be  siiid  to 
be  characteristic  of  the. disease.  There  is  (!()rvzii,  often  severe.  The 
eyelids  may  be  swollen  and  reddened  ;  there  is  laehrymation  ;  sneezing  is 
frequent,  and  in  many  cases  there  is  an  abundant  discharge  from  the 
nostrils.  Kpistiixis  is  not  rare.  Erythematous  angina,  with  tickling 
scMisations  and  difficulty  of  swallowing,  is  frequent.  In  many  cases  the 
catarrhal  symptoms  are  restricted  to  the  upper  air-passages.  Implica- 
tion of  the  larynx  is  shown  by  huskiness  or  loss  of  voice.  Hoarseness 
is  common. 

Couf//i  is  a  prominent  symptom.  It  is  commonly  fre<jii(»nt  and  dis- 
tressing, sometimes  paroxysmal  from  tlie  beginning  of  the  attack,  almost 
always  so  at  some  j>eriod  of  its  course.  The  spasmcxlic  character  of  the 
cough  in  some  of  the  older  epidemics  led  to  a  couiusion  of  diagnosis 
l)etween  influenza  and  whooping  cough.  The  cough  is  aj)t  to  be  worse 
toward  evening  and  at  night.  In  some  cases  it  leads  to  vomiting,  and 
by  its  violence  aud  jHTsistence  gives  rise  to  myalgia  in  the  muscles  of 
respiration  and  o<*(»asionally  to  licrnia.  It  is  at  first  dry  or  attended 
with  a  scanty  muco-serous  expectoration  ;  later  the  sputa  become  muco- 
purulent, and  they  are  sometimes  streaked  or  mingled  with  blood. 
Toward  the  close  of  the  attack  the  cough  becomes  less  urgent  and  loses 


414 


fNFLUEXZA. 


its  spasmodic  chamcton  In  sutne  of  the  epidemics  cough  has  not  been 
a  prominent  syin[»((nn,  ^uid  ruses  may  lie  eneoiintej'ed  in  most  epidemics 
ill  which  w'rll  develnpiMi  iriHtuTiza  rim.s  its  course  witli  little  oriio  cough, 
Vanous  nile8  may  l>e  detected  (hiriiijLr  the  eourse  of  the  attack  a8  in  ordi- 
uary  acute  bnvuehitis.  In  other  caa*3  tjUcb  are  absent  and  the  ausculta- 
tory signs  ai'e  negative* 

Ihf»pnmT  is  not  iufrctpient.  It  may  occur  in  eases  where  none  of  the 
objective  signs  of  any  pnlmorniry  lesiiai  can  he  discoverciK  In  thiscii^e 
it  mirv  he  <jf  nervous  origin,  and  a  direct  disturhantv  of  the  fuiietion  of 
the  vagus  has  been  invoked  in  explanation  of  it.  This  view  is  rendered 
plausil)le  by  the  fact  that  the  dyspiKea  is  occasionally  intermittent  and 
paroxysmaL  In  some  of  the  epidemics  orthopnam  and  i?utt"oeative 
attacks  have  been  common.  Stitches  in  the  side  and  substernal  jMu'n 
occur  without  a]ipr<»eiable  pliysiwil  signs.  IIiem*jptysis  may  occur  in 
|iatients  whrt  prcst^it  no  physir*al  signs  of  lung  disease. 

XcrntH^  Sifdifii.—MwTkvd  lowering  of  nnisenlar  strength  is  a  very 
i'arly  symptom  and  constitutes  one  of  the  most  remarkable  features  of 
the  disease'.  Patients  are  extremely  weak  from  the  onset  of  tlie  attack 
and  exliausted  by  slight  bixiily  effort.  The  ordinary  strength  is  not 
rcgjuiKHl  until  convateH-ence  is  far  advanced. 

i/mr/fir/jc  is  a  constant  symptom.  In  addition  to  iUv  general  head- 
ache which  marks  tht*  onset  of  the  speeilic  fevers^  seven^  pain  across  the 
brows  and  in  the  orbits  issi-arcely  ever  absent.  These  i^ainsare  referred 
to  the  ivgion  of  the  frontal  sinuses  and  nasid  duets,  sometimes  to  tlu' 
region  of  die  antrum  u(  Highmnrc  or  to  the  Eustachian  tube  and  tbf 
middle  ear.  They  an-  ofton  most  intt»iis<'.  Tliey  last  conHuoidy  until 
thc^  end  eif  the  attark,  and  in  numy  eases  |K'rsist  as  stMjuels.  The  head 
paius  irjcn  ase  in  severity  towanl  cvt^niug.  In  stmic  instances  the  iKvor- 
rence  of  cjiistaxis  has  afforded  temporary  relief.  The  heada(*he  nuiy  Lh* 
limited  to  one  orbit,  one  side  of  the  foivhead,  or  one  side  of  the  fat«. 
Neuralgia  in  the  distribution  of  the  branches  of  the  fifth  pair  is  not 
infiT<|neirt.  IIype^a^slhesia  of  the  surface  of  tlie  head  and  neck  and 
painful  stiflhess  of  the  muscles  of  the  neck  a?;e  encounteivd.  Among 
die  more  (*< instant  symptoms  ui'  inflnenza  are  the  very  severe  pains  in 
the  l>nek  ami  limlis  already  refern?d  to.  I'lierc  are  sensation;^  of  sore- 
ness and  bruising,  sut*!i  as  follow  severe  and  nnacenstf»nied  muscular 
effort  ;  dull  tearing  and  hurning  pains  may  lie  felt  in  psirticular  inus- 
r*les  or  tendons,  and  an*  V(*iw  (*cimmon  in  the  calves  of  the  legs.  Thest^ 
pains  arc  neitlu.'r  rclievrd  nor  aggravated  by  gentle  nioveuu-nt  or  by 
nuMk^nite  pressure. 

Kestlessnci^s,  insomnia,  and  anxiety  fx*cur  in  most  t>t^  the  soveiT 
attacks.  Dizziness  and  faintness  are  not  unconnnon.  Mild  delirium 
is  frequent ;  the  more  intense  forms  of  delirituii  arc*  <x*casi(mally  <»b* 
servcil.  Somutilent  states  may  also  *>ecnr.  Hel>elude  ami  torpor  have 
4*hanu*terized  sonu'  cpidenHes.  In  gra\'e  castas  pitinful  cramjis,  subsultuiji 
tcndimun,  twi tellings,  ami  tiTudjliug  of  the  hands  occur.  The  mental 
|K>wer  is  enfeebled. 

Sprrlaf  4SV/m<"k. — The  acuteness  of  the  special  senses  is  diminished. 
The  sense  of  smell  is  frequently  entirely  lost,  and  that  of  taste  greatly 
impaired.     Man^'  patient.s  eomiilain  of  a  disagreeable  couiverv  or  metallic 


taste.       Tlie   hearing    is   somewhat    blunted.      Severe   earache    is    not 
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uncommon.     Suppuration  of   the  middle  ear  and  perforation  of  the 
membrane  occur  in  a  considerable  proiwrtion  of  the  cases. 

Complications  and  Sequel.e. — The  most  important  complications 
are  those  connected  with  the  respiratory  tract.  The  hy{)encmia  and 
bronchitis  which  occur  in  the  severer  cases  cannot  be  proixjrly  lookinl 
upon  as  complications.  In  many  instances,  liowever,  the  broncliitiH 
becomes  intense,  implicating  the  large  and  small  tubes  and  giving  rise 
to  a  prolonged  symptomatic  fever,  which  may  even  be  accompanied  by 
delirium.  Broncho-pneumonia  is  not  infrequent  in  children  and  agi»<l 
persons,  and  may  lead  to  a  fatal  result  from  progressive  restriction  of 
the  respiratory  surface  or  cardiac  failure.  This  complication  develojw 
insidiously  usually  about  the  fourth  or  fifth  day,  but  it  may  mi  in  as 
early  as  the  second  day,  or  later  during  convalescence.  The  symptoms 
are  frequently  at  first  obscure,  and  extensive  involvement  of  the  lung 
may  take  place  without  great  rise  of  temperature.  Croupous  pneumonia 
is  less  common.  It  is  a  late  complication,  occurring  toward  the  close 
of  the  attack  or  when  the  |>atient  is  beginning  to  get  about.  It  ureMHits 
the  usual  physical  signs  of  pneumonia,  and  does  not  commonly  difl*er 
in  other  respects  from  croupous  pneumonia  of  the  ordinary  form.  lioth 
lungs  are  frequently  involved.  The  crisis  may  occur  late  or  <leferves- 
cence  may  take  place  by  lysis.  In  some  cases,  however,  the  pneumonia 
occurring  after  grippe  is  afebrile.  Great  feebleness  of  respiration  and 
a  tendency  to  cardiac  asthenia  characterize  this  form  of  pneumonia. 
Low  muttering  is  apt  to  (X5cur,  and  there  is  frequently  jaundice*  with 
slight  intestinal  hemorrhage.  Abscess  or  gangrene  of  the  lung  may 
follow  the  pneumonia  of  grippe. 

Pleurisy  is  not  an  un<*ommon  c^impli(sition,  and  empyema  may  (h^vaxt. 
Purulent  pericarditis  may  fx»cur  in  connection  with  [)neumonia  or  inde- 
pendently of  that  complication.  In  age<l  jKfrs<ins  serous  effusion  into 
the  pleural  sacs  is  now  and  then  enc*ounten*<l. 

Parotitis  is  a  rare  complication  of  influenza. 

The  infVrtin^r  principh*  of  ^rip|K*  cx^Tt-  a  iKAverful  depressing  influ- 
ence U|X)n  the  heart,  Ix^h  during  and  after  the  attack.  The  nutrition 
of  the  canliae  niusr*le  \<  ini|juin'<l  and  it-  innervation  is  derang<?ii  and 
enfeebled.  Canliae  asthenia,  often  of  a  liijrh  grade,  n-yults.  I  have 
not  |)ersonally  '■^^f-n  either  end'^-  or  [K'riitinliti-*  iH*rMT,  The  murmurH 
which  I  have  note<l  have  iM-^rii  end^x-ardial  and  either  dynamic  or 
ha?mic. 

Among  the  '-^implication-  n-hitiug  to  the  nervoii*?  -y-tern  eerebn>- 
spinal  meningiti-  i-  to  U-  ni'-nriori'-^l.  It  i-  fortunately  of  eonijianitively 
rare  «MTMirrenee.  The  ea-*—  may  run  an  acute  eoiir-^r  like  that  of 
epidemie  e#-rebn>— pirial  tVv*-r.  with  inTeu-/-  lu-iidaeh'-.  eonvul-ion-,, 
delirium,  stufi'^r.  and  opi-th'.v»ri'f-.  or  th"  -yrnptom-  may  U:  of  m^j^lenit^f 
inten-ity  and  tenijinare^irj  -I^-a-  r-^-owtry, 

A!>s^*e—  «.t*  th'-  Kniifj  r/*;: 
re|K)rt^H|  |,y  Bri-to*^ .  ^'u-it 
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It  is,  however,  often  extreme — ^alto^ther  out  of  proportion  to  the 
intensity  of  the  symptoms  and  their  duration — ^and  frequently  lasts  for 
weeks  or  months.  It  is  important  in  this  connection  to  note  that  this 
post-influenzal  asthenia  bears  no  constant  relation  to  the  original  severity 
of  the  case,  many  apparently  light  attacks  being  followed^by  profoond 
and  prolonged  loss  of  strength,  while  cases  of  great  intensity  often  tei^ 
minate  in  comparatively  early  and  complete  recovery.  Nor  is  this  dif- 
ference in  many  instances  merely  accidental.  The  manifest  explanation 
is  to  be  found  in  the  fact  that  in  severe  cases  the  patients  are  obliged  to 
keep  the  bed  and  receive  perforce  necesHary  care  during  the  active 
period  of  the  attack,  while  those  whose  symptoms  are  slight  remain  up 
and  are  neglected. 

1.  Sequels  relating  to  the  Respiratory  Tract. — 1.  Brm- 
chitis. — It  is  not  to  be  wondered  at  that  an  acute  affection  characterised 
by  active  catarrhal  processes  affecting  the  mucous  membrane  of  the  re- 
spiratory tract  should,  in  a  considerable  proportion  of  the  cases,  be  fol- 
lowed by  a  lasting  and  troublesome  bronchitis.  This  is  the  sequel  that 
more  than  all  others  attracted  the  attention  of  physicians  in  the  earlier 
epidemics.     I  have  noted  two  principil  forms : 

(a)  Subacute  bronchitis,  with  little  constitutional  disturbance,  bot 
marked  physical  signs,  and  an  abundant  tenacious,  muco-punilent 
expectoration.  This  condition  lasts  for  several  weeks  and  terminates 
in  comj)lete  recovery. 

(6)  A  bronchitis  which  resists  ordinarv  treatment,  and,  with  varying 
ameliorations  and  exacerbations,  gradually  establishes  itself  as  chronic 
In  other  words,  the  attack  of  inriuenzii  proves  the  starting-point  of  a 
bronchitis  which  is  chronic  from  the  outset. 

2.  Broncho-pneumonia  has  been  observed  in  a  large  proportion  of 
the  cases,  not  only  as  a  complitfation,  l)ut  also  as  a  sequel — a  fact  for 
which  the  catarrhal  inflammation  of  tlie  respiratory  mucous  membrane 
and  the  acute  prostration  sufficiently  account. 

3.  Croupous  Pneumonia, — All  pnictitioners  liave  been  impressed  i^dth 
the  fretjueney  with  which  croupous  pneumonia  develops  in  the  course 

I  of    influ(»nzii  or  during  convalescence.     The  association  of  these  two 

diseases  has  much  to  do  with  the  high  death  rate  of  influenzji  in  certain 

e])idemics — more,  ]>erha])s,  than  has  ^enenilly  l)een  ascribcKl  to  it,  for 

the  reason  that  the  sym])toms  of  influenza  may,  in  cases  of  unusual 

j  severity,  mask  those  of  the  intercurrent  affection.     Xor  is  it  remarkable 

j  that  ])neumonia,  so  often  intercurrent  in  acute  diseases,  should  arise  as 

a  coni])lication.     Occurring  as  a  sequel  of   influenza,  ])neumonia  fnv 

(jucntly  involves  the   upjx^r  lobe — apex   j>neunionia.      It  (X^casionally 

runs  a  very  protracted  course,  and    under   these  circumstances  often 

i  assumes     the    guise   of    tuberc^ulosis — pneumonic   plithisis  or   phthisis 

j  florida.     1    have  encountered   several   cases    in    which    tlic    diften^ntial 

!  (lia<rnosis   present<'d  great  difliculty,  was   rendered  ho])ci'n]  only  by  the 

;  absence  of  tubercle  bacilli  from  tlie  sputum,  and   finally  contirmed  by 

\  recovery.     In  these  cases  hi^h  and   irrc<i:ular  t(  inpcnitnrc,  continuing 

I  for  sevend  weeks,   with  copious     iuu<M»-])urulcnt     (  xpcctoration,  rapid 

'  wastin<;,  sweatin<r,  a])ex  dulness,  with  diilusc  subcrcpitaut  rales,  es[>ecially 

when  there  is  a  marked  family  predisposition  to  pulniouary  tuberculasis, 

j  render  the  clinical  picture  alarmingly  like  that  of  a  jj:allo])in^  c<msump- 
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tion.     All  the  cases  of  this  nature  that  I  have  seen  terminated  in  com- 
plete recovery. 

4.  Pulmonary  Consumption, — Far  more  numerous,  however,  have 
been  the  cases  in  which  influenza  has  been  the  point  of  departure  for 
actual  pulmonary  consumption.  The  patients  have  been  persons  in 
whom  the  hereditary  preaisposition  was  marked  or  who  were  living 
under  conditions,  such  as  association  with  consumptives,  which  singu- 
larly exposed  them  to  infection.  Under  these  circumstances  the  symp- 
toms of  influenza  have  passed  away,  leaving,  usually,  merely  debility 
with  slight  cough  and  expectoration,  such  as  attend  an  ordinary  bron- 
chitis. But  these  symptoms  have  persisted,  not  yielding  to  treatment, 
and  after  a  time,  upon  examination,  tubercle  bacilli  and  localized  dul- 
ness  have  been  found. 

5.  Pleurisy, — Whether  or  not  the  infecting  principle  of  influenza 
directly  causes  •  pleurisy  cannot  in  the  present  state  of  knowledge  lie 
positively  affirmed.  Plastic  pleurisy  constantly,  pleurisy  with  eflusion 
occasionally,  arise  in  connection  with  croupous  pneumonia  and  tubercu- 
losis occurring  as  sequels  of  influenza.  The  stitch  in  the  side  of  influ- 
enza is  probably  in  most  cases  pleurodynia,  as  it  is  unaccom])anied  by 
friction  sounds  and  as  a  rule  quickly  ])asses  away.  Intercostal  neural- 
gia is  not  rare,  even  with  herpes  zoster,  in  the  course  of  or  as  a  He(|uel 
of  influenza,  and  may  sometimes  mislead ;  but  it  is  certain  that  8ec4)nd- 
ary  infections,  to  which  the  lesions  of  the  bronchial  mucous  membrane 
expose  patients  suffering  from  the  grip|)e,  sometimes  toward  the  close  of 
the  attack,  and  often  during  convalescence,  may  reach  the  pleum  and 
give  rise  to  inflammation  of  that  structure.  The  pleurisy  arising  under 
these  circumstances  may  be  plastic  or  it  may  be  a<K;ompanied  by  mtouk 
or  purulent  eff^usion,  and  does  not  differ  from  that  caused  by  similar  in- 
fections under  ordinary  circumstances.  To  this  general  stati^ment  there 
must,  however,  be  noted  an  exception.  In  a  nunil>er  of  instiinces  in 
persons  previously  in  gocnl  health  I  have  seen  influenza  followed  by 
pleurisy  of  an  unusual  fonn.  The  symptoms  have  l>een  aeute  arnl  very 
severe.  Among  them  the  following  wen?  esjKfeiallv  marked  :  (jrrejit 
pain,  limited  to  the  region  of  the  a[)cx,  irn,»gular  liigli  teni|Kjnitim;, 
often  reaching  104-105°  F.,  eoars<?,  nibbing  friction  .sounds,  slowly 
increasing  dulness,  with  fei»ble  distant  brr;atli  s^>und,  no  broneliial  n*?*- 
piration ;  cough  has  been  s^light  or  absent,  and  there  has  Ufi;n  little  or 
no  expectoration  ;  crmstitutional  disturl>anr*e  ha.-  U.»«?n  gn»jit ;  the  phyni- 
cal  signs  at  the  base  and  u[K>n  the  op|K>site  r^ide  havr*  \h^ou  without 
nignifloance.  These  phenomena  .liave  warranter!  the  dia^rutnin  of  a 
rapidly  developing  apc*x  pleurisy  with  (rn'rit  thickening — a  diagiirfyi?* 
confirmed  in  my  experienr-rr  by  a  singU*  jK>st-niort#'m  examination.  In 
other  instamt.'s  rec*>verk'  lia.-  r^lowly  taken  plarrr?  with  retraction,  re- 
stricted! movement,  and  jM'rnianent  inijifiimient  of  rer^/inan^r*-,  though  the 
general  health  of  the  jjatient:*  ha-  reniaine^l  jr'^'^l,  and  it  ha-  U»in  im- 
possible to  find  in  their  iir-r-a-ional  -^-sinty  mornin^r  -ptJta  tuUffele  b;i/;iHi. 

6.  Af^hmn. — In  neurotie  individual-  a-thnia  ha-  ijc/'MrrtA  a-  an 
accompaniment  of  brr^m-hiti-  tollowinjr  influenza. 

7.  0^i7/>  fii^fVin  e^/n-titute-  one  of  the  nK»r-  di-tre-rinjr  eompli<'?ition-' 
and  sequel??  of  influenza.  It  ir  nion-  likely  to  ari-^*  in  r^ji-*-  in  whieh 
nasophar\'ngffal  le^irHi-  are  prominent  or  jM-r-i-tent.      The    ^w^nrfu'ial 
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layer  nf  the  niUCTiiis  naombraoe  of  tlie  nasiopharynx  in  tlie  acute 
nipi*liy  iuidtTgrK\*^  |xit(*tiy  iircru^is,  anil  there  i.s  an  abundant  irritutic 
tlisrharjj^*'.     The  ear  triMthI*'  uiay  <x?ciis  ion  ally  arise  withoqt  great  pa  in 
but,  as  a  rule,  the  i^utferin^r  is  sseveri*  and  temls  to  recur  after  perforatio 
iif  the  tympanic  nienilirane  nn  the  thick  diseharg:e  and  necrotic   tissu 
aceunuihite.      Rapid  dinvi-jj^inization  of  the  structures  of  the  middle 
5**»metimes  ti(»cur^,  with  jH^rnianent  deafness  as  a   result.     In  many  cas 
tlic  suppunition  yields  stubbornly  to  treatment  and  jwrsists  for  weeks 
nionttis. 

11.     SeQUEL-K      REI.ATINd     TO     THE     CIRCULATORY     SySTEM, — 1 

Vardim^  Dmrt'dvrK — HeartvS  inipiu'red  by  previous  disease  of  the  vaU'e 
or  wall  4>ften  undergo  additional  daniasfe  and  pre-existing  symptoms  ar 
aggniviitrd.  Hut  it  is  ncjt  always  the  tlaniaffcd  heart  tliat  suffei 
Miiny  iif  tlie  witrst  eases  mx'Ur  in  pt^rsons  itf  previous  gotxl  healtl] 
Ktibust,  srlf- reliant  men  who  se:ireely  know  what  sickness  is  t>econ 
feeble,  hypiK-homlriacal,  and  valetudinarian.  It  has  been  a  pitiabl 
giglit  to  witness  the  snt!erings,  |Kirtly  physieai,  largely  mental,  of  son 
of  these  jmtients.  The  actual  cardiac  symptoms  are  heart  eonseioua 
ncss,  stinietimes  distress,  simietinics  actual  pre<"onlial  pain,  usual 
jKiruxysnial,  iH'casitinidly  su»!;gestive  of  angina  (lectHris,  breathlessne 
and  faintncss  ujniu  <'tf(*rt,  unsiitisfactory  sleep,  disturlH^d  by  dreams  an 
start ings,  hcadaclK%  and  givat  languor  and  malaise.  The  physical  sign 
i\xv  simply  those  of  enfeebled  and  irregular  heart  actitm.  They  consia 
of  weak  inipulsc%  fSuut  first  sound,  and  n<)w  and  then  an  indistinct  s*>fi 
systolic  murmun  The  |*ulse  is  sniall,  feeble,  arhylhmie,  and  intermit- 
tent. Much  more  (Hstressiug  to  the  |)aticnt  and  his  friends  arc  the  men- 
tal symptoms.  Tn  his  genend  teeling  of  depression  and  disability  are 
added  tormenting  fears  of  |>fTmanent  invalidism  or  sudden  heart  failure. 
The  eouditiou  is  always  distressing,  sometimes  aUirming.  Fortunately, 
hawevei",  ex[M'nenee  has  shown  that  the  pnignosis  is  favorable.  These 
at-^es,  c\'eu  after  they  have  lustctl  a  year  or  two,  ijuickly  recover  under 
projKT  Irealmcnt,  In  another  group  of  cases  the  nutrition  of  the  heart 
museh*  is  tairly  well  maintained,  its  innervation  being  chiefly  affected* 
Here  we  have  the  iiitermitleut  heart.  At  regular  or  irregular  intervals 
the  heart  drops  a  beat.  If  the  jKiticnt  is  aware  of  this  fact,  either  from 
feeling  his  own  pulse  or  from  the  <lisagnrabh:*  [jnH'onlial  sensation  which 
sonietinies  occurs,  he  is  apt  for  a  tiuje  to  \}e  much  distressed  by  it. 
Presently,  however,  with  returning  htalth  the  heart  dropping  ct^se*? 
annoy  him.  In  a  small  pro|iortion  of  eases  it  continues  to  be  a  lastit 
eause  of  distress  and  valetutlinariauism.  Cardiac  intermittenee  dc 
not  always  yiehl  readily  to  tn/atment,  and  once  fully  established  become 
in  a  small  [)roportion  of  the  castas  a  pennanent  symptom. 

Precordial   jmuu,  arhythniia,  tachvcjirdia,  and  bradycardia   are  cod 
mon  after  influenza. 

2.  Simple  ftno^mkt  may  m^'ur  after  gripj>e  as  after  other  acute  disea 
It  is  neither  constant  nor  intense,  the  l>rnnt  of  the  infection,  save  in  ex-^ 
eeptiouid  cases,  falling  rather  upon   the  nervous  system   than  the  blood. 
There  is  nothing  esjK*eial  in  the  auiemia  of  convalescence  from  influemsu 
It  usually  yiehls  to  treatment  autl  terminates  in  r^'covery.  % 

3.  PeniicUwa    Aiiwmht. — In  four    instances,  however,   I  have  geen 
that  form  of   anaemia  ealled  jxn^nicious    foHuw  grip[x\     One  of  thes 
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catsess  waa  of  pi-fuliar  interest  as  an  illiLstnition  of  the  tendency  of  tlio 
infection  to  select  in  it.s  attiiek  the  tissue  ^^f  k^st  resiatanee — the  weiik 
*4|K»t  in  the  organism,  A  gentbnian  n^vd  fifty  nine,  supposed  to  be  in 
fiill  heahli,  hail  rnild  intliienzii  in  the  s[iring  of  189L  lie  kept  abfint, 
but  \\'*%^  ffir  Hneral  days  feverisli  and  depressed,  f ^atarrbal  synipttmis 
were  slijj:iit,  Fn*ni  this  time  lie  s(HMerily  frrew  }>alej  and  4lie(l  in  eight* 
een  munths,  having  preseutcd  all  the  sym[>toms  and  bhiod  eonditiims 
of  jjernicitius  antenna.  This  jnit tent's  father  died  at  an  advaneed  ago  of 
tlialietes  niellitns.  His  only  son  died  at  tlie  age  of  thirty  seven  of 
malignant  fieniurrhagiti  nieash^s,  and  a  grandson^  the  child  of  the  last, 
ha^l   benign  hcrnnrrhagir  measles, 

IIL  Sequel.^:  hki.atixg  to  the  (iastiu^-intestinal  Tract. — 
These  prt*sent  little  that  is  peenliar,  nnd  as  a  rnle  are  not  persistent, 
Oceasionally  a  tendency  to  diarrluea  pu*sists,  and  I  have  seen  niem- 
bmnons  enteritis  fallow  the  giistro-intistinal  iVmn  of  grippt?  in  several 
instances.  The  suggcstiun  that  catarrlial  appi/tiditatis  may  arise  as  a 
late  result  of  gastro-intestinal  inlluenza  is  wnrlhy  *A^  seriuus  consideni- 
titm. 

IV.  Seqcklj-:  itELATixo  TO  THE  Nervouh  Sy8te>l — Headaclie, 
insomnia,  and  neundgia  are  eomnion  seqnehe.  The  nervous  deninge- 
ments  whicli  follow  grip|x*  may  consist  nf  mere  general  loss  (*f  tone — 
nein'iksthenia  with  gastric,  cardiac^  <ir  s|nnal  symptoms  [predominating, 
f>r  they  may  assmnc  the  definite  aspect  »»f  snl>sfant!ve  aifections,  such  as 
hysteria  or  chorea  ;  again,  various  mt^tor  and  sensory  palsies,  manifesta- 
tions of  [R^ri|»fieral  neuritis,  may  ari?^  ;  finally ^  psyeliic  disorders,  as 
melancholia  and  the  insanities  of  nial nutrition^  may  oeeur.  Tlie  nature 
of  the  nervous  tronble  is  iloid>tless  tietcrnuncti  Ijv  lu^rcditary  or  pre- 
viously aeipnred  jH-etlisposiliou  t»n  the  part  of  tb<'  individual,  ami  its 
conrse  is  not  ditlcreut  from  that  of  similar  alfeetions  arising  under  otlier 
cirenn  J  stances,  and  es|x*ria!ly  after  tlje  otlier  aente  infections,  as,  for 
example,  enteric  fever.  The  [>n>guosis  is  in  the  main  favorable.  With 
reference  to  insanity  following  intlnenzu,  so  far  as  I  can  learn  its  fre- 
<[Uency  has  been  greatly  ovei\'sti mated,  and  it  is  probaldc  that  persistent 
ins'inity  ansing  as  a  seijncl  of  this  atl'ection  is  in  jwiint  tif  fact  rare,  and 
that  it  oti^urs  ehicHy,  if  not  ^'c>lely,  in  tlir^sc  aht'ady  strongly  predis- 
pt^eil  to  mentiii  disoi-der,  in  whom  the  attack  acts  as  an  extating  muse, 
not  si>eeifieally,  but  in  the  same  way  as  any  other  powerful  [>ertu rbati ng 
agent. 

Diagnosis. — The  direct  diagnosis  of  inflnenza  is  under  ordinary  eir- 
cumstanees  unattended  wilh  difficulty.  The  in-ogrt^ss  of  the  outln*eak, 
the  number  of  indivi^luals  attacked  nearly  at  the  same  time  ijr  in  quick 
sucoessi<»n,  tlie  nipidly  dcvelo[)ing  asthenia,  and  the  jironnnenee  of  the 
nervous  symptoms  starve  to  distinguish  it  fnim  other  epidemic  tliseases. 
Tlie  baeteriolc>gical  diagnosis  can  be  sometimes  made  by  an  examination 
of  tlie  bronchial  sputum,  and  can  be  verified  in  thiubtfnl  cases  by 
cultures. 

The  difftTcntial  diagnosis  betwci/u  inHncnzaand  non-specific  cti tar rhal 
att'ections  attended  by  fever,  malaise,  weakness,  seven'  headache,  and 
pains  in  the  limbs  may  be  made  by  due  rt^gard  to  the  eunsative  relations  of 
the  two  afteelions.  (hitbreaks  of  simple  catarrh  ix*cur  as  the  n^sidt  of 
sudden  changes  in  the  weather,  and  are  for  that  reason  most  frequent  in 


420  INFLUENZA. 

changeable  seasons,  and  especially  at  the  end  of  winter  and  in  the 
early  spring.     Influenza,  on  the  other  hand,  is  not  in  any  wira 
upon  tne  vicissitudes  of  the  season,  and  may  occur,  as  nas  b 
indifferently  at  all  times  of  the  year,  in  wet  or  dry,  mild  or  odd  \ 
and  in  every  variety  of  climate.     No  difficul^  attends  the  difl 
diagnosis  between  influenza  and  ordinary  sj^oradic  catarrhal  fevers^  wlndi 
lack  the  characteristic  depression,  neuralgic  and  rheumatoid 
the  irritating  cough  and  dyspnoea. 

Some  of  the  cases  of  influenza  bear  a  strong  resemblance  to  < 
fever  in  the  first  week.  Malaise,  headache,  obtunded  hearing, : 
depression,  fever,  epistaxis,  coated  tongue,  tender  belly,  and  dii 
are  observed  in  both  affections.  The  temperature  curves  are,  however, 
unlike,  and  the  acute  attack  of  influenza  in  uncomplicated  caaea  nma  its 
course  ere  the  period  at  which  splenic  tumor  and  rose  spots  establish  die 
diagnosis  of  enteric  fever.  Anders  has  called  attention  to  the  oocnr- 
rcnce  of  influenza  during  the  period  of  incubation  of  enteric  fever. 
This  accidental  assoc^iation  of  the  two  diseases  may  sometimes  occasion 
difficulty  in  diagnosis.  Cerebro-spinal  fever  has  sometimes  prevailed 
during  epidemics  of  influenza.  The  occasional  occurrence  of  cases 
of  influenza  with  marked  nervous  symptoms,  intense  head  pains,  pain- 
ful retraction  of  the  muscles  of  the  back  of.  the  neck,  and  vomitiw, 
renders  the  diflerential  diagnosis  betwcim  these  two  affections  eztremefy 
(liffienlt  and  in  some  instanecH  impossible.  Whether  the  infecting 
])rim*iplc  of  influenza  is  capable  of  directly  giving  rise  to  infection  <n 
tlie  meninges  or  not  remains  to  be  determined. 

Dengue,  or  breakbone  fever,  closely  resembles  influenza.  Each  of 
these  diseases  prevails  in  pandemics,  developing  suddenly,  advancing 
rapidly,  affecting  almost  all  the  inhabitants  of  regions  invaded.  They 
reHC»inl)le  each  other  in  the  frequenfv  of  n»laps<'s  and  the  liability  to 
nnK»ut<Kl  attacks  during  the  sjinic  oiitlircak  ;  in  the  fact  that  they  are  not 
self-prot^Kitive  ;  in  the  want  of  accord  lictwccn  the  gravity  of  the  symj>- 
tonis  and  the  low  death  rate  of  iinconiplicatcHl  (^ascs ;  in  the  suddenness 
of  the  attack,  intensity  of  the  pains,  and  high  decree  of  mental  and 
physical  depn»ssion.  Influenza  lacks,  liowever,  the  cutaneous  mani- 
festations, the  remission  in  the  course  of  the  fever,  and  the  tend- 
ency to  arthritis  which  an'  stvn  in  <len^ue.  It  differs  from  dengue 
also  in  the  liability  to  serious  complications  and  in  prevailing  in  all 
climates. 

Pk()(}N()sis  and  Moutaijty. — I)(»ath  scarcely  ever  occurs  in  un- 
c()ni])li(^ated  cases  exce])t  at  the  extremes  of  life.  The  very  young  l)ear 
influenza  badly;  the  aged  bear  it  worse  still.  Pre-existing  disease 
often  nuMlifles  the  course  of  influenza  until vorahly.  Individuals  suffer- 
ing from  chronic  hronchitis,  emphysema,  i'atty  heart,  and  nephritis  ofler 
iM)or  resistance  to  the  depressiou  of  jrrippc.  IMitliisis  ami  other  ex- 
hausting diseases  increase'  the  danjj:<'r  of  the  attack.  Cases  attended  by 
very  seven:  sym])toms  usually  recover,  uidess  the  patients  he  very  young 
or  very  old  or  the  subjects  of  some  com])licatinjj:  malady.  The  prog- 
nosis in  individual  (»ases  is  greatly  nuKliiied  by  the  character  of  the  pre- 
vailing (»])i<lemic.  In  some  of  the  e])idemics  the  death  rate  has  l)een 
low  and  the  mortality  from  other  <liseases  not  ^natly  incrctised.  More 
commonlv  the  death  rate  of  endemic  afl'e<'tions  is  much  iiicn»ase<l,  and 
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m  soino  of  i\w  oldtT  epideniici^  iuflueiiZci  apjjesirs  to  have  been  attended 
by  a  hi^li  direct  ileutli  rate. 

The  deaths  fmiii  intluenzit  re|Mirted  in  Paris,  l>eoeml>€r,  1889,  and 
Jannary,  1890,  nuoiljered  only  21 J^  vvliile  tlic  genenil  mortality  ex- 
eeedisl  the  avera|^e  by  o50(). 

TREATMENT. — Prfipftffhijif,', — Efleetive  preventive*  ni(»asures  are  a,*^ 
yet  nnknown.  Uiilavonible  sanitary  eonditions,  c^vereruwding,  damp 
unhealthy  dwellings  jippear  to  increase  the  prevalenee  and  severity  t^f 
the  disease  ;  the  op|Misite  eonditions  of  living  dt>  not,  however,  seen  re 
inimnnity.  ]>nring  an  epidemie  the  aged,  those  enfeebled  by  chronic 
diseases,  those  subjcrt  tci  bronrhitis,  eonsnmjvtion,  empliysema,  de*^enem- 
tive  dis4mse  of  the  miisrlcs  ui'  the  heart,  and  nephritis,  sliouk!  he  eai'»?d 
for  with  solicit  tide,  sinc^e  they  constitute  tlic  class  esiKn-isdly  proue  to  the 
jr  raver  com  plications  of  the  disease  ami  eontrihntt*  a  lar^e  eontinjurent 
of  the  fatal  eases.  During  an  epidemie  the  isolation  of  a  (Kitient  wlio 
has  devehtjK'd  the  symptoms  of  the  disease,  either  in  his  home  or  in 
a  liospital  or  other  public  institution,  diH's  not  secure,  as  in  certain 
*^f  tlie  other  iMjutagions  diseases,  protection  for  those  about  him — a 
fact  to  1k'  exphiimnl  by  thi^  activity  cjf  tlie  infecting  prijici|)lc  and  the 
intcns4.^  suseeptilnlity  of  individuals  in  all  classes  of  scx-iety.  The 
segrt*g?ition  of  the  jwitients  and  tlieir  attendants  and  the  disinfection 
of  the  belongings  of  the  jiatient  and  the  amrtments  are  not  nece.s- 
Kiry.  The  nasai  and  bronchial  discharges  sliould,  liowever,  he  disin- 
fected. Every  ease,  iiowevcr  mild,  should  be  regarded  as  likely  to  be 
serious,  and  the  jmtient  should  be  confined  U\  the  bed  or  to  the  couch 
for  some  ilays. 

Prujihylaxis  against  the  attack  is  theoretical  and  to  a  great  extent 
inipni«*ticable  ;  prophylaxis  against  sequels  is  iu  tlie  highest  degree  pme- 
tical  an*l  usi'fuL 

T/tf  Mitftttf/rmttif  o/^  (  h^(r.H. — The  treatment  f»f  influenza  is  expectant 
and  sujiporiirig.  Not  otdy  arc  epidemics  self-limited,  tending  Ut  nijadly 
exhaust  tlic  susceptibility  of  a  ci»mmutnty,  but  the  individual  att^tek  is 
also  of  delinitc  duration  and  .si^^lt-limitcd,  tending  tci  run  its  t^ourse  in 
frc^m  three  to  four  or  at  nuKst,  in  the  alisene*^  of  compliaitions,  in  from 
.ficven  to  ten,  day.^.  Where  tht^  dnratiim  of  the  attack  is  ju'ohmged 
eyond  the  periiHl  indicated,  complicatituis  are  almost  invariably  jiresent. 
In  all  c|Hdciui<'s  the  nmjority  of  the  cases  are  iif  mild  intensity.  The 
management  of  this  group  oJ' eases  should  be  for  the  most  jKirt  hygienic. 
l*ntients  are  nneonifortahle  and  anxious,  easily  fatigued,  and  tmiittcd  i'or 
their  usual  av<x*atic»ns.  It  is  oidy  (*xec]>tioually  that  they  consult  the 
pIjysi<Man.  It  Is  tui fortunate,  h«»wevcr,  thnt  tijis  is  the  ease,  since  those 
wIm>  cfKntimic  their  avm-atiims  and  duties  and  cxjvose  themsclv^'s  to  nn- 
favontblc  irdlucnees  during  tlie  attack  not  infreipiently  manifest  at  a 
later  ]xTiiMl  the  most  serious  results  of  the  diseast*.  In  ]K>int  of  fact, 
Uie  |jiiitient  should  even  in  the  milder  cases  abandon  for  the  time  being 
"llifi*  ordinary  avocation,  H(*  sFiouhl  remain  within  do4»rs,  prt^fer.ibly 
upm  a  couch,  for  at   least  tw<»  djiys,  and   ordy  gradnallv  resume  his 


ae-custome* 


1  <biti< 


The  diet  slmnhl  be  restn*"tcil  to  the  ordinary  fever  foods.  Milk  is 
sjjeeially  indiiiited,  and  may  be  given  in  doses  of  ft'oin  one  lili^*  to  a 
itri'   and  a   halt'  during   twenty«four   hourB   in  divided  doses.     Kgg 
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alhnnieii  stirred  ijitu  water,   rtav<irecl  witli   a  little  brandy  or  wint%  or 
egjL,niog,  milk    puiieh,  or   gruel,   may  uenis^ioiially  with    advaiitagt^  re- 


the  ordi 


ulh 


ilk.     Hot  beef 


c^^nc^ntrateil 

meat  extniets  aiv  t<t  l>e  av<iideib  Th(*y  very  freqiiently  increase  tlie 
headaelie  and  languor.  Cold  drinks  in  mtKlerate  cjnantity  are  nyiiallv 
acceptable  to  the  (wUient.*-.  W'c^ak  wine  whev,  a  mixture  of  equal  jKirt.< 
of  seltzer  water  and  milk  iced,  kouniys??,  matztxHi,  and  similar  pre- 
fwiratiout?,  enable  the  nurse  to  furnish  the  uecessarv  changes  where  the 
storaaeh   is  irritable. 

The  athuiiiistnition  of  alcohol ie  stimulants  must  be  regulated  in  part 
aeconling  to  th<'  pluvious  habits  of  the  patient,  in  part  afX'ording  to  lu> 
innovdiate  condition.  Abstemious  persons  may  not  need  them,  but 
those  who  have  been  in  the  habit  \A'  taking  ah'ohol,  the  aged,  and  those 
thiiilitated  from  previous  sickness  are  benetited  by  the  judicious  use  of 
aleoholie  be^^erages. 

Pearly  in  tlie  e(mrse  of  the  attack  a  laxative  may  be  neeessivry.  This 
may  consist  of  some  form  of  sidinc  *ir  a  laxative  dose  oi*  calomel,  or  the 
latter  adnunistered  at  night,  followed  by  the  former  in  the  mornings 
Caution  is,  Iiowever,  necessary  in  the  use  of  pnrg:itives  in  iutluenj^^i 
since  in  a  very  considerable  proportion  of  the  eases  gaj^tro-intt^stinal 
symptoms  w^ith  diarrho^MK'cnr,  and  in  some  instances  ai*e  ditficult  of 
control. 

The  analgesic  antif»yn»ti(*s  are  t*>  be  used  eanti(*usly  in  view  of  the 
tendeuey  to  general,  and  csjH'eially  ti>  cardiac,  asthenia,  Nevertheless, 
the  guanlcil  administration  i>f  antipyrin,  pheuacetin,  migmnin,  and 
other  members  of  this  drng  gronji  are  often  necessary  to  reliev*e  the 
agonizing  jmin  of  influenza,  Small  doses  of  [jlienacetin  and  sodium 
salicylate,  administered  in  powder  or  capsule  at  short  intervals,  ver)^ 
often  exert  a  powerful  influence  in  mitigating  the  sutfcnngs  of  the 
pitient.  Small  doses  of  Dover^s  |iowder  rejieated  at  intervals  of  two  or 
thn'c  lionrs  an'  likewise  of  bencfiL  I  cannot  say  tliat  1  have  seen  any 
a<lvantage  from  the  use  of  warm  baths,  foot  baths,  or  diaphoretic  drinks, 
the  [wUients  usually  preferring  to  n^raain  undisturJ*ed.  Advantage 
sometimes  follows  the  a<lministnition  of  small  dos*»s  of  m(U*|>bine,  with 
which,  in  tlie  case*  of  extreme  sweating,  minute  ipiautities  of  atropin  niav 
l)e  a<lded.  If  there  be  giTat  ivstlessness  antl  jactitation,  the  hy|>cHler~ 
mil'  injection  of  morjihiue,  together  with  hyosein  hydrobromate,  proves 
useful,  tiuiniue  in  small  doses  is  without  etfect  In  large  d*ises  it 
simply  augments  the  sufferings  of  tlie  pitient.  There  is  no  adequate 
evidence  to  show  that  quinine  in  any  dose  favi>rably  ntiwlifies  the 
course  of  the  attack  or  aborts  its  diimtion.  During  eonvalest*t*nee 
iron  and  liark,  and  in  pirtienkir  strychnine  in  full  tk^ses,  are  to  be 
administered. 

In  the  milder  eases  the  eatarrind  symptoms  call  for  no  special  meas- 
ures of  treatment.  When  intense  the  eoryzu,  tonsillitis,  laryngitis,  and 
bronchitis  are  to  be  treated  upon  general  therapeutic  plans.  Inunctions 
of  fatty  substances  about  the  brow  and  over  the  bridge  of  the  nose  are 
ftometinu^s  useful  in  relieving  ihe  tltstivss  of  the  coryza.  Animal  fats, 
such  as  washtHl  lard»  cold  cream,  atid  the  like,  are  jirefeitible  to  the  nnn- 
enxl  fats — cosmoline  and  vaseline.  A  2  percent,  solution  of  nuirplune 
and  elierry-laurel  water  may  be  snuflWl  into  the  nostrils.     The  |iains 
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assooiatod  with  thr  coryza  i\m\  the  iieunilgio  jiaiiiB  arc  to  ^rmie  ox  font 
mitigated  by  a  Hannel  oij^htoap  or  silk  haTidkiTcliief  tied  about  the 
head.  TirkUn^  cough  may  be  rcheved  hy  steam  inhalation.^  and  the 
appHcatiou  iif  r;inai>i.sjns  over  the  numubrium.  In  the  graver  i'iises 
proinineTit  indieatioa.s  for  trmtnieut  are  to  be  fViiind  in  the  fever,  the 
catarrhal  {»rtK'ef4s,  the  asthenia,  aud  the  pjiin  and  slecplessne^^.  It  is 
esjKH'ially  inipiirtant  that  the  failure  of  the  jxm'ers  of  the  ein*tilation 
which  are  chantcteristic  of  the  ilisease  should  be  unticipatiHl  l>v  eflieient 
supjKU'tiiig  ti-eatmcnt,  Thid  is  particularly  urgent  in  the  ease  of  iuHu- 
enzii  atlct^ting  iidants,  the  very  old,  and  those  previously  debilitated 
from  any  auise. 

The  febrile  movement  m  not  usually  excessive,  almost  always  tniiisi* 
ent,  A  fever  regimen  should  be  adopted.  The  disinclination  to  take 
focKl  is  often  so  great  that  a  sufficient  (|tuuitity  can  searccly  be  adminiJi*- 
tercfl,  (»s|»ecially  in  the  early  days  of  the  attack.  Small  amomits  of 
nourishment  juiist  lie  given  at  regular  hours.  As  cunvalest^ence 
begins  jKitients  sliould  W  urged  to  take  foml.  The  quantity  taken  at 
one  time  should  be  inerciiseil  ami  the  intervals  l>r;twcen  teedings  pro- 
longed. At  h^ist  enough  Hoid  should  be  taken  to  assuage  thirst.  The 
ingestion  t>f  simple  beverages  exerts  a  favonvble  action  npon  the  skin 
and  kidneys.  The  frecpiency  of  spontaneous  sweating  and  the  rt^adiness 
with  which  fire  pi-rsjiiration  may  \n*  inducted  must  be  looked  upon  as  a 
contraiuilieatton  to  the  use  of  diaphoretic  drags. 

General  and  hx'^d  l)lo(Mlletting,  emetics,  nausetmts,  and  dnistic  puiga- 
tives  air  to  be  avfjtded  in  tlie  tiratnient  of  influenza. 

For  the  relief  uf  the  distressing  cough  no  drugs  air  more  effectual 
tlian  opium  and  its  derivatives,  es{>eeially  nmrphine  and  etdeine.  It  is 
inijMrrtant  to  (xbHcrve  the  Sixme  c^ixution  in  adrninisiering  this  grou})  of 
medicines  to  infants  an<l  aged  |M!rsonsin  inHuenzathat  is  nw^eastiry  under 
other  t;iir»mstanet*s.  The  influence  of  carbolic  acid  in  irstmining  cough 
niaken  it  a  ust^ful  mljnvant.  The  bromitles,  jKirahleiiydc,  chloralamide, 
trional,  and  chlnral  may  be  used  for  the  relief  rd"  jaetitatiun  and  in- 
somnia, Chltiral  should  be  used  with  girat  cantii>n.  ( last ro-in test inal 
symptoms  must  l»e  managed  in  at^cordiuice  with  general  principles.  If 
of  moderate  intensity,  tliey  require  no  sfiecial  treatment.  Com  plica- 
iions  are  to  be  treated  in  acct)nlauce  with  general  therapeutie  indiea- 
tions,  esfwcial  attention  being  directed  to  the  asthenia  which  is  sn 
pn»niinent  and  disastrous  a  tendency'  in  grip|>e. 

The  treatment  of  inflnenzji  demamls  the  most  careful  attention  of  the 
pJiysician,  who  must  tx*  on  guard  to  detect  the  iiiflummatory  lung  crmi- 
plications,  which  so  often  leail  up  to  a  fatal  issue,  as  early  as  ]x>ssihle. 
The  eircnmstanees  of  the  individual  case,  the  age  of  the  patient,  the 
natnrt*  of  the  eomi>lieations,  and  the  efleet  of  remedies  must  be  eani'fully 
taken  into  account.  Al!  mcasnirs  tliat  tend  to  depn^'ss  tlie  gencnil  ner- 
vous system,  the  funetinna!  activity  of  the  irspiration,  or  ttic  lieart 
power  are  to  lie  careful ly   avoided. 

During  the  convalescence  the  patient  shonid  be  tirated  with  ciiiial^ 
even  more,  care  than  those  convalescing  from  other  aente  iniections  dis- 
eases. Rest  in  bed,  a  systematic  diet  id*  high  nutritive  value,  strychnine, 
iron,  and  later  change  cd' climate,  are  impcu-tant.  The  (Kiticnt  should  l>e 
iB»truct4*d  as  to  the  liability  of  pulmonar)^  disorders,  which  may  lx»eome 


rejrard  to  tbt?  net^sf^ity  of  limiting  for  a  time  the  iiptiii- 

-  -  iei^y.     The  coiivjile&scence  in  often  islow  and  tryiog,  alto- 

■oportion  to  the  geverity  of  the  primary  attack,     tnflu- 

tssing  afieetion  even  in  the  milder  ea^^,  and  so  often 

^f^  after  effeets  that  it  cannot,  though  a  disease  of  short 

iiX>ke<l  iii>on  as  a  trifling  malady > 


EPIDEMIC  CEREBROSPINAL  MENINGITIS- 

By  THOMAS  S.  LATIMER,  M.  D. 


Synonyms. — Cerebro-spinal  fever ;  Spotted  fever ;  Lepto-meningitis. 

Definition. — A  specific  infectious  disease  of  microbic  origin,  but 
little  if  at  all  contagious,  characterized  by  inflammation  of  the  lepto- 
meninges,  with  disturbance  of  function  of  the  whole  cerebro-spinal 
axis,  motorial,  sensory,  and  psychical,  with  strong  tendency  to  a  speedily 
fatal  issue. 

History. — Epidemic  cerebro-spinal  meningitis  has  been  known 
from  the  earliest  years  of  the  present  century,  but  was  first  accurately 
described  by  Viesseux  in  Geneva  in  1805.  tt  appeared  in  the  United 
States  in  1806,  and  continued  with  but  little  interruption  for  ten  years. 
During  this  time  it  also  made  its  appearance  in  Spain,  Grermany,  Italy, 
Algeria,  and  Denmark.  In  1854  it  broke  out  in  Sweden  with  severity, 
causing  4000  deaths.  Slight  epidemics  occurred  in  Germany  in  1822, 
but  it  Wiis  not  until  1863  that  it  was  there  of  frequent  occurrence, 
v.  Zi(?mssen,  writing  in  1874,  says  that  it  had  then  become  domesticated  in 
Germany.  Since  then  Striimpell  says  there  have  been  more  or  less  ex- 
tensive epidemics  every  year.  It  broke  out  in  the  workhouses  of  Ireland 
in  1846,  and  appeared  in  severe  form  in  Dublin  in  1866-68.  In 
Fagge's  Practiee  of  Malwine,  published  in  1886,  it  is  stated  that  Scot- 
land and  England  had  been  almost  exempt  up  to  that  time.  It  was 
first  observed  in  this  country  at  Medfield,  Mass.,  in  1806.  After  this 
scattered  epidemics  of  moderate  severity  ap]K»ared  in  various  parts  of 
the  United  States  up  to  1816,  when  the  disease  disapjxuired,  to  recur  in 
Middletown,  Conn.,  in  1822-2;^.  Since  then  it  has  been  of  frequent 
recurrence  in  various  parts  of  the  eountr}'.  At  Carbondale,  Pa.,  400 
p<^rsoiis  died  from  this  ciiuse  out  of  a  population  of  6000.  In  Pepper^s 
Aiiierivau  Text-hook,^  a  tabulated  statement,  begun  by  Still6  in  1863 
and  carried  on  to  188*%  and  e()m])leted  by  Pepper  up  to  1892,  shows 
that  it  prevailed  (fontinuously  (luring  this  period  in  Philadelphia ;  the 
smallest  mortality  for  any  one  year  was  2\\  in  the  year  1891.  The  total 
mortality  reported  in  this  city  for  this  period  was  2575.  Numerous 
<rases  oceurre<l  in  both  armies  in  the  late  American  war,  but  it  cannot 
be  said  to  have  had  any  widespread  pn^valence  in  either. 

ETi()i.()(rY. — The  essential  cause  of  epidemic  cerebro-spinal  menin- 
gitis is  not  yet  definitely  deterniined,  though  a  large  body  of  evidence 
tends  to  establish  su(^li  a  relation  with  the  inirrococrftM  laneeolaiuH  encap- 
su/afnx.  This  orgjinisni  is  found  almost  invariably  in  the  exudates, 
meningeal  and  cerebral,  and  in  the  lungs  in  csises  complicated  with 
pneumonia.  Eberth  first  isolat<'d  it  in  1880  in  a  case  of  meningitis 
8(»eondary  to  pneumonia  ;  Bozzolo  and  I^eyden  in  1883 ;  Weischelbaum 

*  Ayi  American  Tert-bool:  of  the  Theonj  and  Practice  of  Medicine^  Pepper,  vol.  i.  p.  163. 
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in  188<]  :  Nctter  in  tlii'  .same  year  ;  (MiUlst^limiclt  in  1.H87  ;  Ortmaii,  Fr»a» 


id  Burtlurji-Uffredi 


1888  :  Bitiiti 


1889: 


a  Bf] 


1890. 


Mirtu  iihtainiul  it  fnnii  tho  exudates  in  18111,  and  inoeidated  mblnt^ 
witli  it,  proihiein^  i?eptk'a?mia.  Klippei  in  1891  and  Ribhert  in  1892 
found  it  in  sponidie  eases.  In  Welch's  lal>omtory  in  Balliniore  in  3 
re(*enl  eiisr^  the  same  or^nism  was  fbnnd  {Flexner  and  Barker). 

Otlier  organisms,  luAvever,  liave  been  fVe([nently  tonnd  as.siK*iatetl 
with  rerehru-sjiina]  meningitis;  thus,  aeeording  to  Flexner  and  Barker, 
in  1889  Netter  tbnnd  the  Friedhinder  bac^illns  in  a  ease  of  meniii||^itis 
lulliiwing  otitis  media.  Mills,  in  a  ca^i^  c»i' pneumonia  assoeiati^i  with 
meningitis,  thought  he  liad  {lis^overed  the  same  organism,  Monti 
in  a  ease  fd'  plenritis  with  arthritis  obtained  tlie  mirrocoiy^itii  hnveolatuif 
in  1889,  Adenot  in  the  ^nnv  year  and  Kalnen  in  ]890eaelj  isolatetl  a 
bueilbis  wliieh  they  snp|Mised  to  be  the  tyjdioid  Imtnllns.  Del^ove,  in  a 
easi"  assoeiated  with  peritonitis,  olitained  a  piu^nmoeoeens,  Ilanot  and 
Ln/*et  isolated  streptoeoeei  from  the  exudate  Ironi  the  meninges  in  a  aise 
of  gt»nera!  infection  residting  from  puer[)e'nd  lever.  The  ufaphifiocnceu^ 
pifof/enrH  (lurrus  was  finmd  in  a  ease  assiwiated  with  otitis,  broneho- 
pneumt^nia,  and  arthritis  by  Le  (bnuln'  and  Beaussenat  in  1892.  Klip- 
jM'l  in  1892,  in  a  dementeil  individual  who  died  of  aeute  meningitis^ 
observed  the  //r/r/'oroervo^  lamTofatnH  o\H'r  an  area  t»f  lu'iiin  softening^ 
where  tht*  exudate  was  most  abundant. 

Boulay  and  Conitois-Suffit  in  1890  isolated  the  mirroi'on^tft  hneefj^ 
Itttim  from  a  ease  of  eombined  meningitis  and  peritonitis  without  pneii- 
nionia  ;  and  Bonome  fV>nnd  the  same  orgjmisin— pnenmcu^cieens — in  a 
c'tLse  of  enmbined  perirarditis  and  meningitis.  Zt»rkendorfer,  from 
Chiari's  lahonitiiry,  report*^  a  ease  <if  purulent  meningitis  tLssoeiat^'d 
with  inHammatiun  of  the  etlimoidal  eavity  and  snppnralion  in  the 
sphenoidal  sinases,  in  whieli  dijdoeoeei  were  fonnd  in  the  pus  taken 
from  the  sinuses  and  from  thi'  meninges.  Pure  enlture^  of  these  eause<l 
fatal  seplieiemia  in  ralihit-^,  in  wbose  bloud  organisms  were  fnunl  not 
distingnishahle  from  tlie  tiurrorocru^  ffntr4of(tttt>i.  r>rs.  Flexner  and 
Barker — t<i  wliom  I  am  indei)t<Ml  for  most  of  the  historieal  faets  here 
mentioned — foniul  tlie  mienx^oeens  laneefdatns  in  a  i*^ise  of  tninmatic 
meningitis  with  no  other  foens  of  infeetion.  Prudden  likewi.se  isolated 
it  in  a  ease  of  tranmatie  meningitis,  a  patient  of  Holt's, 

Stre]>t(K*oeei  and  stapliyloeoeei  have  also  l»een  fbnnd  liv  various 
observers,  and  by  Ronx  a  liaeiUns  resi^mbling  tliat  of  ty[jii(>id  fever  ;  by 
Min  (di,  tlie  ha<-fi/tfn  pfffx/ftitK  foifditi<,  Netter  elearly  trailed  meningitis 
to  the  pnemiioeoeeus  in  l(i  out  of  oO  eases  in  which  no  pnenmunia  had 
DxistcnL  The  number  of  eas<'s  examined  is  a»  yet  too  small  to  warrant 
the  statement  that  tlie  pfUitmontmt,'<  iffneeofaim  is  tlie  single  and  only 
e4inse,  l>nt  the  faets  reeited  ahuve  go  lar  to  sliow  ifjai,  altlnatgh  other 
urgtinisms  are  often  fonnd  and  tlie  pneuin^K'oeeus  has  not  invariably 
been  sIkiwui  to  Ik*  present,  it  is,  hiivvever,  so  nineli  more  freipiently 
present  tlian  any  other  pathogenie  mien^be  that  it  may  fairly  be  eon&id- 
ered  the  eausative  agent  in  a  large  pmpcirtieni  of  e^ses. 

If,  however,  it  is  admitted  tliat  this  organism  is  the  specific  cause 
I  if  epi<lemie  (*erel)ro-spinal  meningitis,  the  irequi'ney  with  whieh  it  is 
fonnd  in  sjiorarlie  and  tniumatie  eases  makes  it  impossible  to  distifi- 
guisli  the  epidemic  fri>m  other  forms  of  meningitis.     It  is  generally 
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Jmitknl  that  the  flinical  plienmnenii  hit  Ti**f  wi^lely  dissimilar  iii  the 
various  fonns  iif  menint^ilis,  ant!  if  tins  etiolnLriral  farti*r  is  iK*t  ik*cii- 
liar  Uy  thv  (*pideinio  tVirni,  then  all  riiriiiiiir^'al  i  n  thin  i  mat  ions  are  essen- 
tially the  same,  aial  any  traumatie  ur  spyradic  ea.se  may  be  a  point  of 
departure  iti  epidemics  of  this  diseiise. 

The  frecjneney  with  wliieh  the  mtcrof^eciw  lanefofahffi  is  foand  in  the 
months  of  healthy  iiidividnals  (SO  piT  e(*nt.,  Netter)  wonld  in  lirate  that 
under  eertain  e<»nditioMs — atitaeiil  or  !iy|iorteid  stat^-s  c»f  the  jrastrie  seere- 
tion  or  otiter  nnkimwn  ronditiuns — it  may  pstss  through  tlie  stonia(*h  into 
the  cireuhition,  and,  aiMiuiring  a  vinileiHH^  not  betore  pos8esse<b  ^Ivi'  rise 
to  meningt*al  and  other  inflanimations^  thus  beeomin^  truly  auto-infee- 
tive.  Such  an  orij^in  uf  <M>urse  dot^s  away  with  the  nrt-essity  iVn*  eorita- 
l^ion  or  the  intrmhirtion  of  the  nderobe  with  food  uv  drink.  It  is  almost 
uniformly  present  in  health,  and  reutiires  only  some  alteration  in  the 
eundition  of  tlie  liost  to  invest  it  with  virulenee.  If  sii>  we  mnst  seek 
an  explanation  of  its  epi^lemie  prevalenee  in  the  envirf^rnnent  r»f  the 
individual*  The  atmosjiherie  eiinditions,  charaeter  of  the  water  and 
fofMl  supply,  season,  shelter,  elathini;,  oeeupation»  and  any  of  the  many 
eonditions  atfeetiuj^  the  p-nend  hi'alth,  art^  without  spt'tnal  bias  nntil 
the  i-ntranee  of  a  speeifie  iKr^janisni  or  a  newly  aetpiired  virnlenc'e  ^ives  it. 
<-)f  thes<^  predisposing  eauses- — jiredis posing  tcj  epidemie  prevalenee — we 
have  eomparatively  little  definite  or  positive  information.  It  may  be 
said  in  ^enend  terms  that  extreme  4'old  of  long  eontinnanee  ;  bad  torxl, 
€?ir»|H'eially  if  in  proeess  of  deeomjKisition  ;  drinking  water  eontaining 
ahnndant  orgjinie  impurities;  breathing  the  ft  nil  air  <d*  erowded  tene- 
ment-houses; insntfieii-nt  and  nnehaidy  rlnthing, — may  all  lie  eondititmB 
H>  impairing  tfie  vigor  of  the  indivitlnal,  while  favtiring  the  mnttij*H4-a- 
tion  fd"  the  organisms  and  determining  gri'ater  viruienee,  as  to  eansi* 
epidemie  outbreaks  wliere  otherwise  a  sponulic  ea.se  or  two  only  wruild 
1m.'  ftiunrl.  These  eonehisions,  however,  \vbii*h  seem  reasonable  enongli^ 
turn  not  readily  be  sustained  \>y  any  positive  evidenee  at  our  disposal. 

In  i\w  winter  and  spring  of  181*:j  an  extensive  epidemie  of  (*erebrf>- 
mpinal  meningitis  prevailed  in  the  vi(*inity  *»f  Lonaetming,  a  mountain 
village  of  about  oO(K>  inhabitants  in  tlie  eoal-mining  region  of  Mary- 
land, whieh  was  i-arefully  studied  by  Di's,  Himon  Flexner  and  I.ewpllyii 
F.  Barker  of  the  Jnlms  ILipkins  University  staff  in  the  1>(  jjartment  of 
Palli(>h»gy.  The  wt^ll-kuuvvn  aliility  of  these  geiitlmirn  and  tlie  |iains- 
tiiking  niiinner  in  wbieli  tliis  study  was  <'ondueteil,  makr  thrir  re[»i>rt 
one  of  the  most  (if  n(»t  tin-  most)  valuable  reeent  eontributions  t'j  the 
study  of  this  disease.  It  will  be  nnthTstotnl  in  what  follows  that  when- 
ever rt^ferenee  is  made  to  the  Lomunvning  epid<'mi4"  it  is  done  on  the  author- 
ity of  their  rejmrt  ami  that  of  It.  L.  Randolph,  assistant  ophthalmie  and 
aural  surgeon  of  tin*  Johns  Mupkins  Itnspital,  wln)se  report  is  limited 
to  the  ophtlialniologifal  phenomena  observed  in  this  i']>idemie. 

The  villag*'  uC  Lunaeoniug  is  sitiiate<l  in  a  dirp  guleli  in  the  A  lie- 
ghenv  Mountains,  through  whieh  a  muddy  ereek  of  eonsich'rahle  size 
ranfi,  All  the  streiims  in  this  vieinity  are  sulijiH-t  t<i  sjK*edy  rise  after 
a  heavT  rainfall  of  even  brief  duratitHi.  The  hcmses  are  situated  in 
terraces  on  the  side  of  the  valley  ami  mountain  through  whii*li  the 
stream  runs.  Tier  above  tier  rise  on  the  side  of  the  nionntain  the 
hotiBes  ocxiupied   hy  the   miners,  wfnle    in   the  valley  are  situated   the 
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bnsitn^ss  and  profrssional  houses.  Abftvf^  the  level  of  the  dwellings  are 
])liieeil  the  |irivies,  whieli  nuis^t  eonstjiotly  jwilhite  the  soil  alwjiit  them, 
and  after  niinfall,  as  indeed  at  all  tinier,  foul  the  stit*ain  running  through 
the  town,  Tlie  stables  are  quite  eh»se  to  the  dwellings,  (hi  the  arrival 
rd*  T)rs.  FlexntT  and  Barker  the  snow  whieli  had  reeeutly  fallen  had 
already  lie^un   to  ruelt   with  thr  eftei-t  thus  ileseriliin)  : 

**  The  water  streamed  thiwn  tin*  mountain  sides,  earrving  with  it  the 
jLi^enend  refuse  from  the  yards^  the  material  from  the  row  stid>k^,  and 
the  exereta  fr(*m  tlie  i^uthouses  t»f  the  upper  tiers,  through  the  yards, 
past  the  ilwi'llings  situated  below,  and  finally  entering  the  ereek,  whieh 
nets  as  a  hugr  sewer  winding  through  the  eeutre  of  the  t^iwn.  On  their 
way  these  polhited  surfaee  washings  tonud  no  system  of  drains  f(ir  their 
reeeption,  and  in  plaees  en>sse<l  the  enmnuin  roaelway  in  little  rivulets, 
through  wlueh  the  iulud/itiuUs  of  the  town  had  to  drive  and  walk,'* 

The  water  supply  of  the  village  isi  obtained  from  surfaee  wells  and 
from  eisterns,  and  in  many  instanees  the  surfaee  water  with  its  ac<Mim- 
pinying  tiltli  was  seen  Howing  direetly  into  these  wells,  whieh  are  in 
<'onstant  use  fur  drinking  water,  Tiiey  may  be  further  suppuseil  to  he 
eontaiuiuated  l>y  liltration  uf  water  frum  the  t-reekj  whi<'h  is  itself  addi- 
tiiuially  fuuleil  by  slaughter-houses  built  on  its  margin^  from  %vhieh  the 
blocMl  iuhI  other  noxious  matters  hud  ready  entranee  into  it»s  waters. 
In  many  instanees  tlie  Iiouses  of  the  miners  are  overerowded  ;  in  one 
house  in  whieli  was  a  fatal  ease  eleven  pernais  sle|it  in  three  bc^droomj^. 
The  houses  were  generally  vi*rv  (*lose  together^  .\Iany,  howt/vrr,  wiTe 
eonnnodious,  wrll  buih,  and  not  (U'en'rowdi'd  ;  th^se  possessed  no  im- 
munity, and  the  maj*>rity  nf  eases  prevaileil  in  the  higlier  rows.  One 
fatal  <'ase  ^K^eurred  in  an  isolated  dwelling  on  a  high  hill  a  quarter  of  a 
ndle  distant  from  any  rtther  dwelliug.  A  nundn'r  of  eases,  liowever, 
<K*(*urr4*d  ill  the  lower  s<'etinns,  and  ther*'  wm*  numerous  sjwirailie  ea^^es 
more  or  less  distant  from  the  site  of  general  prevalenee. 

The  earliest  eases  wer*'  in  tw«>  v*iuug  men,  aged  respeetively  twenty- 
<UK'  and  twenty-two  years,  who  irk  January,  \H^li\,  after  a  dauee  in  which 
they  were  overheated,  ex jmsed  tlipniselves  to  extreme  eold,  so  tluit  **  their 
hair,  wet  with  [jerspiratiou,  was  frozen  u]>on  their  luwls/*  A  long  and 
e(dd  drive  to  tlu^ir  liouu's  tollowecb  and  on  the  m^xt  day  they  wertMittaektMl 
with  eer*'hrt*-spiual  nieuingitis.  Iminediatelv'  afterward  the  disease  be- 
eame  e[»idemie  at  many  ditfi*rent  points  in  tlie  same  region,  and  pn'\ailiHl 
cnmtintuuisly  during  the  sueee^nling  months  up  to  the  midille  of  May. 
Fresh  ease**  oecurred  with  every  <leeided  diniinution  of  temix^niture ; 
and  by  the  1st  of  Man-h  i>H  well  marked  eases  and  10  elassed  as  ahor- 
tivt*  luul  hvvu  reeonh'd.  Xo  notalde  fljifereiU'i^  attribiUalde  to  .<ex  was 
ol>served,  and  though,  as  usual,  ehihlrt'U  wer*'  most  often  attaeked,  it 
was  by   no  means  limite<l  t«»  them. 

An  ouihreak  in  the  uiMghhoring  town  *»f  Fmstburg  mn  tlie  total 
number  u|>  to  2fM). 

hi  this  epidemie  it  is  noteworthy  that  siieh  a  eondition  existed  as  is 
iavorabh^  to  th<"  development  and  spread  of  infeetious  diseases  in  gen- 
end,  ami  that  there  was  an  aetnal  |U'e»vah'nee  at  the  same  tinu*  of  sear- 
latina,  diphtheria,  and  ot!i<'r  diseases  of  this  elass.  It  is  also  slumu  how 
close  is  the  relation  to  seiLsiui,  and  even  to  variations  of  tempeniturc  in 
the  same  sea^sfui— a  fact  fretpiently  observed  btdbre. 
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Tluit  ext*>riml  variations  in  tomjiemture  snouiti  ^o  rteciilefiiy  nifluenee 
!JR*  cpideiiiie  pii'valeiice  nf  this  fliseaso  is  sonu^whut  rpmarkiihh%  a?*  it  is 
of  eoui"se  attemh'd  witli  Httk*  or  no  aheratioii  in  thr  tcrii|vrranHv  of  the 
medium  iii  whifli  tht*  orpmism  livt*s.      It  cannot  theivfore  mattTially 

■  affwt  its  life  hij^tury,  apparently  tending  nither  to  produce  sueh  unknown 
conditions  in  the  host  as  favor  the  development  of  meningeal  inflamma- 
tion without  ohvious  iuerease  in  munbers  f)r  virnleuee  of  i\iv  jiamsiie, 
xitn?ordiujL!;  to  J.   Lewis  Smitli/   statist ies   (*olleeted   in   Kuro|»e  an*! 

IAmericti  show  that  16H  e|»i4leuiie>^  oeciirred  '^  in  the  six  months  eoni- 
meneing  witli  Ileeemlxvr  ;  tinly  50  were  in  the  remaining  t^ix  tn*>nths  of 
the  year/'  Hirseli*  wUt^  found  57  epidemics  m'cnrring  in  winter  ami 
but  2t)  tn  other  seasons,  thiiiks  tiris  tendeuxy  is  nither  a  result  of  the 
crowtUng  and  ba<l  ventilation  incitlcnl  to  cold  weather  than  to  the  dii*ect 
eftWt  of  eold.  TJie  moist  atnji>spliere  |U'ohahly  pri*sent  from  th<'  mcOt- 
ing  of  snow  and  overflow  of  streams  fnrnishi'>  a  favond»lc  ciindjti<m 
heretotbre  observed  es|>eeially  \>y  WolU',  who  in  a  scries  of  1M2  <*ase!* 

■treated  in  Hamburg  iu  hosjutal  came  to  the  eemelu^ion  that  atmospheric 
moistm^  waj!«  a  strong  prc*dis|X)sing  intlneuee.  That  fatigue  asso4na ted 
with  exposure  may  be  a  potent  prtMlispvising  inflnenec  is  :^howii,  not  oidy 
in  the  two  ca.sc?j^  that  first  oi-inirrc^l  in  tlie   Lonaeiming  cpidcmir,  but  in 

Iliumenais  other  instances,  notal)ly  in  the  lirigade  of  (iencnil  Biittertield 
of  the  l^  H»  Army  during  the  late  war,  where,  accurding  ti»  Froth- 
IJigham,  it  seemed  to  be  eonneeted  with  exiiatisting  drilling;  and  aLs<» 
in  the  epidemic  of  IHll  in  V^crmont,  wljere  the  mitbreak  in  tlu'  «imi- 
mand  of  Genend  licarbtirn,  which  was  fatigned  by  exhausting  nuirches 
and  dispirited  I>y  defeat,  was  of  especial  severity. 

The  tilthy  condition  of  tlie  drinking  and  eookiug  M'ater  at  I/<uiaf*on- 

liug  would  favor  tfie  idea  that   h(»re  the  statt*  of  the  water  snp[*ly  m}a- 

mxed  close*  auis;d  relation  to  this  diseiu^e  ;  hut  the  force  of  this  eimeln- 

Bion  is  impairtil  by  the  fact  tliat  the  occupants  of  the  up|*er  tici^n  of 

Houj^'S  suftered  most. 

Tliat  a  erowdetl  iM>udition  of  many  of  the  houses  in  this  loeality 
Ifavored  the  diffusion  and  fatality  of  this  epidemic  {--  extremely  jirobable, 
IS  a  like  tendency  has  frecpiently  been  observed  in  crtiwdcil  tiuement- 
lloo^e^^  barracks^  and  prisons  ;  but  it  has  frecpiently  prevailcfl  exteu- 
nively  iu  cleanly  viUages  where  there  was  uo  erowiling  ;  and  it  will  be 
pmembc^rt*d  that  in  the  ciunnimlious  an*!  well  l>nilt  honses  in  Lonacon- 
^nig  the  iKHMJfKints  were  not  exempt. 

That  this  tliseas*^  is  directly  conunnnicabh'  from  p(*rsan  to  person  is 

unlikely  invder  i»rdinarv  cirenmstam'cs.     Att<iidauts  aiv  not  mnch,  if  at 

II,  rauri'  lialde  to  contract  it  tliau  others  in  the  same  (*ommnnity,  bnt  a 

iHleicnt  nnnd>er  of  eitses,  apj»iircntly  tniccable  to  |Keisorjal  coniac't  with 

lie  infeetiil  or  with  clot  lung,  warn  us   tliat   tliis  nnKli*  of  origin  is  at 

iesu*t  jii>ssibh*.     Ilirsch,   *L    l/cwis  Smith,   Koldmaiu  and  many  others 

bnvo  rt>jH»rted  cases  that  admit   of   no  other   nnisonahle  explanation  ; 

hondbn*  tlie  unafltH'tcil   should    re<*eive   the  l>eneHt  «»f  the  thaibt  ainl  all 

Itmt^cc^!!isar^'  intercourse  with  the  afle(*ted  shtnild  l>c  forbidih-n.     Chi  the 

[>ther  liand,  no  unnecessary  alarm  need   Ik*  I'elt  btx'aiisc  of  inia voidable 

inciatiou  with  the  contaminated,  jiiinet?  the  closest   intimacy  luis  often 

iled  to  trauiimit  the  diN_»ase.     In  an  <*pidemic  of  lU)  c^tses  ixx'urring  in 
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Cologne  no  two  cases  were  in  the  same  house.  Radzowski  reix>rtci  a  c^ase 
in  which  a  woman  through  a  three  week^'  iUness  sneklerl  her  bai>e  with- 
out infix'tin^  tht^  <'liild,  IinniunUy  is  not  aeqoired  In-  one  attack, 
Gowers  relates  a  case  in  which  i\  woman  tlied  in  one  cpideniie  who  had 
recejvcred  fVfmi  a  •similar  attack  five  year.s  before. 

A  very  eomiuon  eirL-nmstanee  Ls  the  a.ssiKnation  of  epidcmie  menin- 
gitis witli  other  acnt<'  iliseases  ;  this  is  especially  the  ease  with  eronpoiis 
pnennionia.  In  Erlangen  between  18(>6  and  1872  no  h\ss  than  14 
instsmces  of  snch  assiK-iation  were  rcrorde<I  (Fag^e),  That  tliis  is  a 
fact  of  especial  signihcaiice  as  bearing  on  the  etiology  of  the  disease  is 
tpiite  clear  when  we  retlect  that  the  purumoajccitn  iirntirtiahiff  is  the 
mierohe  conn  no  n  to  both  iljseases.  It  is  nevertheless  trne  that  other 
organisms  are  fonnd  with  siiflieient  fretpicney  to  c*vmpel  the  admli^iou 
that  meningeal  inftamniations,  including  the  epidemic  form,  may  be  ex- 
cited by  otbcr  micri)bes,  and  to  give  some  warrant  to  the  nomenclature 
at  present  not  niKMinniioaly  usi*d.  Grasset,  for  example,  sjH'aks  of  a 
mcning(^al  pnenmoeocens,  pneififiocopcufi  meningitij^,  of  whieli  he  recog- 
nizes two  varieties — one  occurring  by  extension  from  iiiHamed  mucons 
membrane  in  tlie  ear,  nose,  or  jdiarvnx,  where  tlie  organism  is  harmless 
in  health,  or  it  may  snpervene  in  general  infection  arising  at  some  dis- 
tant point.  Writers  also  spetik  oj'  a  sttrpfffvoecu^  ttu-fiitH/ifw^  a  ti/phoid 
/xfriiiii'S  itifnitifjififi^  a  Klebs-Ijoftler  hfrn/fttn  mertinfpfi:^^  a  golden  dapht^io- 
C4XTU.S  mfithu/lfiKy  juid  an  hiffiffitztt  matint/ifi^,^  It  woidd  grcatlv  sim|dity 
matters  if  the  facts  warrantetl  the  statement  that  epitlemic  meningitis 
was  peculiar  in  its  etiology  and  arose  only  from  pnenniociKrus  infection, 
even  tbongh  we  had  to  adnut  scunc  pe<'uliar  state  of  the  IkkIv  or  of  the 
microbe  at  the  time  of  epiilemic  prevaienee  to  account  for  this  circnm- 
stauce,  while  other  forms  of  meningitis  had  varied  modes  of  origin*  We 
uuist,  liowevHT,  reluctantly  admit  that  this  conclusion  is  not  justiticnl  in 
the  pivsent  state  of  our  knowledge,  iJ 

Possibly  the  explanation   may  he   fonml    in  the   manner   in   whicK^ 
other  microljcs  or  their    toxins    may  be  associated  with  the  pnennio* 
eof'cus,  as  in   tlu^  sugg^^-^tivc  observations  of  E.  Mosny  related   in   Jm 
S*'m4iiiti'  fnf'fiic(tft\  Jan  nary  4,  181^").     This  observer  instituted  a  series 
of  experiments  in  Straus\<   laboratory  in  onler  to  determine  the  influ- 
ence on  the  pneunujccK'cus  of  various  microbes  with  which  it  is  usu-^ 
ally  iussociated  hi  ciist^s  of  pneumonia  in  man — viz.  the  staphylococcu^M 
piiof^enen   aurrm^    Friedlunder's   pnntmohanliu^^   and    the    gtrept<K^jccn9^ 
ptfttf/eufs.     His  results,  so  far  as  the  Hftiphifiocoenffi  pymjem^A  aureus  w:is 
couccrncdj  were  that  in  (n-ery  case  associatiim  of  living  cultures  of  the 
sfffphjfhroreu^  a^trnuH  with  living  tndtures  ed' the  pncnmoeo*'eus  incrt^a-je'd 
tlie   virulence  of  the  latter   microbe,  and   this   was  especially   markf»^l 
when   l>oth  cultures  were  inoculated   simultaneously  at   jMjints  dista 
from  each  other  under  the  skin  (»f  l>oth  thighs.     Ra bints  thus  intn^a 
lated  died  within  a  day,  while  the  control  animals  lived  a  fortnighlj 
Simultaneous  inoculiition   In  the  blood  of  the  two  cultures  at  the  sar 
point  caused  death  witlnn   three  days  ;  the  conlnil  animals  diwl  in  five 
clays ;  similar  inoculation   notJer  the  skin  killed  a  nibbit  in  four  days  ; 
while  ill  inoculation  with  the  pneumi>eoccns  alone  the  control  animal 
did  not  die  for  a  fortnight.     Even  twenty  four  hours  after  inoeulatiti 

'  JfjuriMl  i/f  Nennmi  and  MaUul  /Jwwwf^,  Jan.,  18&5. 
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ln<'<icrus  increase 
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inoculation  with  living  rultiirt's  of  the  gtaphy- 
iriikiice  of  tlie  former,  though  to  a  kv^8  degree. 


thi 


le  pne onion  MX' iLs  wiis  foiiiiil  in  a  state  of 
pnrity  in  the  l>loo(l  of  the  ht'art  untl  at  tlie  pitint  of  iiUKnihition  when 
this  \vaj«  in  the  skin,  wliile  th*-  staphylueo(x*u>  was  found  only  in  the 
kiilnf'V  and  at  tfie  point  of  inoentati<^n^  ne%*er  in  tht*  lihuid.  All  this 
iwnnts  to  the  eonelu,siun  tluit  the  virulenee  of  pneum(K*o<'eiis  is  iiiereased 
by  ass<K*iation  witli  the  staphyhvetK^cus  or  it^  toxins. 

It  wonhl  !>*'  interesting  in  krmw  the  exaet  nianaer  <jf  death  in  these 
animals,  and  Uv  what  extent,  if  at  all,  meningeal  intianimation  existed, 
Witli  tli(*  fnienmororeiis  in  a  state  <if  purity  in  the  lilomi  rd"  the  heart, 
with  added  virulence  derive<l  fnjm  tlie  staphylo(*oeenK,  we  woold  natur- 
ally expect  such  a  re^snlt,  nnless  we  must  also  have,  to  attain  this  end,  a 
dimini^lied  resistance  on  the  part  of  the  njeningcs — what  Jaeeund  ^-alk 
the  **  nn>rhit!  upportunity/'  Otherwise  we  are  entitled  to  a  litth'  skep- 
ticism as  t(»  the  poteni'v  of  this  mi(*ri>lje  as  an  excitant  of  na  iiitigitis* 

In  tlie  Academy  cd'  Me<li«ane,  l^jiris,  May  7,  181*5,  Ci>rnil  related 
a  t^aae  of  sn[^[aindive  meningitis  distinctly  influenzal ,  as  none  of  the 
ordinary  pns-proihu-ing  mierohi^s  wen*  present.  In  this  f(>nn  of  men- 
ingitis the  pus  is,  according  to  Cornil^  serous  and  less  opaque  than  in 
the  pneumococcus  or  strept<je*K*eus  meningitis. 

The  following  conclusions  seem  fairly  warrantable  from  tlie  facts 
above  uarnited  : 

1st,  Meningeal  intlammation,  cerebral  or  spiiuil,  is  due  t<j  the  pres- 
ence «»f  pathogenic  germs.  The  same  organisni  is  sometimes  found  in 
sjK>nidic  and  in  (*pid(*mi*r  cases  ;  any  sporadic  (^ase  may  therefore  he  a 
centre  of  endemic  or  epidemic  prevalenee. 

2<L  The  orgaiusm  most  frequently  assoeiated  with  it  is  the  ptifttmo^ 
t'or4riin  la  i i  rroiat  ttj<, 

*M .  A^arions  ot her  i  ^rga n isms— ^st rept<  h'Occ i ,  sta phy lococci ,  and  bat^i  1 H 
— are  present  sutficirntly  often  to  justify  the  belief  that  they  may  also 
be  excitant.s  of  this  disease. 

4th-  The  epidemif^  prevalenee  of  eerebro-spinal  meningitis  is  prtib- 
ably  due  to  tlie  intim-nee  of  external  conditions  on  the  individuals 
atfeeteMl,  rendering  them  more  susceptible  to  the  pathogenic  action  of 
the  infecting  mierolM", 

5th,  The  liest  know^n  of  these  external  influences  are  cold,  moisture, 
fatigue,  crowding,  and  toul  water,  yet  it  may  occur  in  the  absence  of 
any  of  these  pri'tiisjjosi ng  rauses  ;  hen<^c  it  may  be  inferi'cd  that  changed 
conditions  in  the  host  may  devtdop  espetial  virulences  in  the  parasite, 
yet  this  Ciinnot  atfect  the  jjmpagation  of  the  dis<*ase  unless  it  is  assumed 
that  the  virulent  mirruhe  is  transmissible  when  under  onlinary  cireum- 
stances  it  is  not.  (>ji  the  whole,  it  seems  more  reiisouable  U>  conclude 
that  the  host  becomes  more  susceptible,  more  liable  to  meningeal  inttam- 
mation,  than  that  flu*  panxsitt-  bt^cttinrs  m<irc  virulent ;  there  is  a  dimiu- 
inhed  resistance  mther  than  an  addid  torce. 

The  mode  of  aee^ess  of  the  microbe  to  the  meninges  cannot  be  said 
to  be  positively  d<»termin<'d,  but  it  probably  varies  with  many  eircum- 
^tane^B.  It  is  almost  always  found  in  the  mouth  and  nose  of  healthy 
individuals;  hence  it  is  not  impr(^l>alde  that  it  frec|uently  i>asses  into 
the  ear  by  tlu^  Enstiichian  tulie,  or  directly  into  the  respiratory  passages, 
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or  diriM'tly  througli  tlu'  ethmnid  to  tlu-  Cfn^inrl  nirn[ii^*s?,  wht^iv*  iu  either 
lacnlity  it  imiy  or  loay  not  give  rise  to  iiiHarjimation  it»  the  coudttions 
art"  favorable  or  niifavonibU%  or  t\s  it  is  aiTonipiHiit'cl  or  nut  liv  other 


■h 


inHTOH»rjy;;amsms,  suvU  as  stivptororri  t>r  staphyhRHicci,  or  tt.s  it  may 
itself  bo  pnsscssiMl  (»f  jM'i'iiliiir  virub  nee  or  not. 

Tlie  oe<!urreiire  of  siip|uirative  i^titi;?  as  a  efHitlition  prertHlent  to 
iiii'jyiigea!  iiitlanimatiou  has  so  often  been  noted  as  to  leave  little  nnytn 
for  doubt  tliat  it  furnishes  a  ctmdition  favorable  to  tlie  develiipnient  and 
aceess  to  the  meninges  tA'  this  orgiinism.  **  The  otitis  interna,  /.  r. 
media,  or  whatever  it  may  mean,"  says  (JiKKlhart,  **  forms  a  frnetifying 
ground  by  whieh  the  adjaeent  membranes  lieeome  attaeked  ;  it  forms 
tlie  ojH'n  door  by  wiiieli  the  niunh^rer  steals  in,  rather  than  the  weapiKii 
by  whieh  the  injury  18  inHieted,'*  A  nasal  eiitarrh  or  a  tonsillitis  inay 
likewise  furnish  aeeeptable  eonditions.  It  is  seareelv  eredible  that  an 
organism  nniy  lie  eontinnously  present  in  healthy  montlis  and  n*»t  in*- 
quently  pass  into  the  air  passjiges  to  find  at  times  eonditions  favunible 
to  the  tlevelopment  nt'  its  pathogtiiie  pro|>erties.  It  is  not  therefore 
8ur|>rising  that  tlie  lungs  slionhl  often  prove  the  |H»rtal  tn  the  briiin, 
and  [meumnnia  the  primary  disease  to  whieh  eerebro-spinal  meningitis 
is  the  legitimate  suei*essor.  The  pneumoeoceus  has  been  found  free  in 
the  blood  oi*  the  hrart,  and  so  may  readily  pass  direetly  to  the  eerebral 
m(*ndirant»s.  There  is  a  suifieient  nnnd>er  of  eases  in  whteh  meningitii* 
is  the  primary  disease  t^i  maki"  it  extremely  pmbaljle  that  tht*  mieroiHK?- 
cus  may  pass  tlirtH^ly  into  the  general  eireulation,  antl,  tinding  other 
organs  and  tissues  more  resistant^  etfeet  a  lodgement  in  the  eerebnil  or 
spinal  meninges^  and,  owing  to  favoring  eondititms  but  little  im*lerstood, 
prndnee  disturbance  in  them  alone.  Or,  it  may,  in  eonsetpienee  of  the 
etleet  u]jon  thr^  genrnd  lii-alth  by  the  disease  here  estal)lis!ifd  antl  the 
ehanges  [>nKlueed  in  the  Mood,  render  other  tissnes  suseeptible,  whieh 
thus  beeome  seeotitlarily  involved.  It  is  prohaljle  that  the  aliiuentarv 
(mnal  is  at  tiaies  the  avenue  by  whieh  the  bhM>d  heeomes  atleeted,  as 
the  mierobes  must  frequently  be  earned  fnim  the  month  inti>  the  8tom- 
iieh  with  foml  and  drink,  espeially  with  the  latter  ;  and  as  simple  fluids 
presumably  do  not  exeite  an  aetive  setTetion  of  a4'i<l  gaslrie  jniee,  they 
may  eseape  digestion  and  be  washed  into  the  intestine,  where  thi-  emi- 
ditions  art*  moj\^  faviu'nl)le  to  their  gnnvth  and  devehipnu:nt  and  to  their 
i^ntranee  into  the  eireulation  by  either  lympli  or  hloodvt^ssels,  Flugg** 
has  ealled  attentiiui  to  this  possibility  in  swallowing  water  infeeted  with 
a  eboh^ra  haeillus  ;  and  the  experiments  of  Ewald,  in  whieh  he  found 
that  after  water  was  intrrHlueed  into  the  stomaeh  a  portion  passed  lui  at 
onee,  anil  utter  a  time  the  rest  passed  over  suddenly  without  bet^oming 
acid,  tend  to  sustain  this  view.  Some  !^u]>port  is  alsu  giviTi  tn  it  by  the 
ohservati*uj  of  Flexner  and  Barker,  who  in  the  vonjit  olitained  from  om? 
ehild  siek  fd'  meningitis  demonstrated  the  absenee  of  free  hydroehlorie 
aeid.  One  eas<",  however,  proves  notfiing,  and  of  eonise  the  al»senee  of 
free  hydroeh!<nne  aeid  in  a  ean-  of  meningitis  diK's  not  sliow  that  the 
stomaeh  was  free  fmm  aeid  Ik  tbre  tfie  attack  :  it  may  liavr  Ihh'U  a  result 
of  the  disease,  anil  nut  a  eonditiori  pn^eedent,  but  the  ihrX  l^  suggestive. 

Nothing  is  known  its  to  the  manner  in  whieh  the  mierobe  leaves  the 
body  or  if  it  ha.s  any  existence  outside  the  l>ody  ;  but  if  it  is  admitted 
that  the  disease  has  bei-n  oeeasionallv  <'oninuurieatefl   froni  artieles  of 
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clothiug  or  personal  contact  with  the  sick,  it  follows  that  it  is  (H>ntaincil 
in  iiome  of  the  excreta  or  in  the  air  breathed  bv  the  )>atient.  That  the 
micrococcus  c^n  live  and  retain  its  virulence  for  four  months  when  (h^ied 
in  sputum  or  blcKxi  lias  been  abundantly  shown.  **  We  have  shown/' 
say  Flexner  and  Barker,  "  that  an  organism  possessing  the  eultun*  and 
morphological  propt»rties  of  the  microcoiviM  hturolatu^  is  thrown  otf  with 
the  dejections  in  some  cases  of  cerebro-spinal  meningitis,  and,  as  indi- 
cated by  the  experiments  of  Bordoni-UftrtHluzzi,  (iiuarnieri,  Netter, 
Patella,  XikiforoflF,  Sirena  and  Alessi,  and  Kruse  and  Pansini,  thi» 
organisms  may  retain  their  vitality  and  even  virulence  when  <lri(Ml  in 
sputum,  blood,  etc.,  sometimes  for  four  months."  It  must  be  achnitted, 
however,  that  we  have  no  positive  knowle<lge  of  the  nuKle  of  ac(H»ss  or 
exit  of  this  organism,  nor  of  its  life  history  outside  the  living  l)o<ly. 

Pathological  Anatomy. — The  most  characteristii^  effects  of  (^re- 
bro-spinal  meningitis  are  natunilly  seen  in  the*  bniin  and  cord  and  their 
membranes.  The  vessels  of  the  pia  mater  are  engorged,  tin*  sinuses  <lis- 
tendtKl,  and  tlie  vessel  walls  thickentKl.  Effusions,  serous,  plasti<*,  and 
purulent,  (M*(*ur  on  the  surface  of  the  convexity,  at  the  base,  an<l  iu  th<» 
ventricles  and  central  canal.  On  the  convexity  the  sulci  arc*  fille<l  with 
inflammatory  exudates,  in  the  later  stag(^s  purulent  in  (^hanw^ter.  The* 
raeningc\s  ami  entire  c(»rebnil  surface  may  l>e  bathed  in  pus,  th<»  m(»m- 
branes  adherent  to  each  other  and  to  the  (^ercibral  surface*,  which  may 
\ye  infiltrattKj  and  sotlencMl,  so  that  eff<)rts  to  sepanite  them  are  n(H'<»s- 
sarily  attendee!  witli  cen»bnil  lacjcration.  The  V(»ssels  of  the  bniiu  an» 
engorged  and  dilated  and  the  ventricles  distendcHl.  The  <hira  of  the 
brain  is  but  little  aff(»<^ted,  that  of  the  con!  sonn^what  mor<\ 

The  subarachnoid  spac<»  may  be  fiUed  with  serum  or  pus,  and  the 
arachnoid  meshes  infiltrate<l,  esiKJcially  in  the  sulci.  Tliis  iiiflltmtion, 
serous  or  cellular,  may  Ix!  suffii^ent  to  render  the  membnine  (juite 
oj>a(|ue.  It  usually  follows  the  course  of  the  vessels,  but  at  times 
iK'curs  in  scjittered  patches.  In  atlvanewl  and  severe  eases  the  m<'m- 
bnint»s  may  be  everywhere  iedematous,  and  the  e<Tebnil  siib-tanee  v»ft- 
encnl  to  a  considerable  <lepth.  Kven  abs<*es.s<'s,  single  or  multiple,  rnay 
<K-cur.  The  diseasi*  is  r(»ally  a  meiiing<M'neephaliti.-  and  myelitic.  Tlio?»e 
ca«»<*s  that  nni  a  rapid  <*ours4*  preseut  but  slight  iiaked-4'ye  ehaiige-  iN'Vorid 
inti'use  hyjK»nemia,  but  miiTor-eopi<'  examination  almost  alway*  :*liows 
extensive  <-elhdar  infiltrati«»n.  It  i>  probable  that  a  U'tter  ehernieal 
knowlwlge  will  S4ime  djiy  demonstrate  the  presence  of  toxie  ngent-  in 
such  quantity  in  fomiroyant  eases  a-  to  a«'e<Hint  fi»r  the  nipid  develop- 
ment of  fatal  symptom-.  Sueh  Jii-e-  prer^'ut  in  a  -triking  manner  the 
clinical  symptom^  of  aeut'*  toxaemia.  In  tlie-e  eji-e-  the  ariMHint  of 
licpiid  effusion  «»r  of  r^llidar  intiltnition  i-  in-nffieient  to  aee#»Mnt  for  the 
sudden  develnpment  of  gnive  -yniptoni-  and  their  nipid  prr»trn —  to  a 
fatal  issue  on  any  hv|i<»Tlie-i-  of  pre--nn-  or  other  mer-hani^-jd  interfer- 
enei*  with  the  tnnetirin-  'if  ini|i*>rtant  part-  of'  the  errrebn»-*>|Mnal  -triie- 
tiiH'.  Th«-  pn-^nr**-  of  toxin-  -iitfi^iently  |K»tent  to  overfK»wer  th#*  nerve 
«*entn-s  mn-t  U*  a— nmed.  and  thi-  i-  no  very  -trairnd  a— uniption.  -ifK-e 
their  prr-*n#**-  lia-  U-*ri  -ho-.vn  irj  -<•  many  *.fh<'r  in-tanee«  :  but  in  thi- 
jwrtieular  di-#-?i-  rh*-  d» •m'»n-rrtti«iri  ha-  n«»r  lH-«-n  marl*-. 

The  inflanirriari#.ri  irivad*-  Im.tIi  'onv*  xity  and  liji-*-.  or  #rither  alomr. 
When  the  ^<i-*.  i-  irjvolvwj  rh"  '••  r*l»nil  n'rv#-  an-  liable  to  \tH^jme 
vrL.  r  -J- 
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fitfwted  niid  uptir  an<l  aural  lU'tiriti.s  endues,  llu*  lynipli  i^paces  about 
tliivsr  iii'rvt'^  may  hv  fillet!  \vit!i  cxiulati*.  Stnirtuntl  i-lmiigt^^  in  the 
nt'r\'f'  fibrt^s  arc^  usually  [^rcsfut  iu  sutficiout  dojLin^c'  to  lux'uunt  for  the 
t'unrtiMiial  tlisttirliaiiet's  in  visinii  mid  lieariii^  sn  rharaetcrlstie  of  tlii?^ 
aifiTtit*!!.  At  tinie>  thi^^  niuy  be  brought  alxnit  by  direet  extension  ul' 
the  iiiflainnuitory  aetion,  with  swelling  of  the  axk  cvlhiders  of  the 
aiflt*ted  1il>res,  sf>metinu>  issiiintj  in  their  romplet<'  flestnietioii,  mid 
attended  with  diiHiiintinn  of  tlir  white  snl)stanee  of  S'lnviinn  ;  iit  timers 
the  traiii^ndute  ilcrived  from  other  sourees  may  follow  tlie  eouiv^e  of 
these  nerves,  und  by  pressure  cK^easioJi  tle^eueration  ;  <»r  the  veK'^els  of 
the  nerve  investments  may  be  di>teTi(kH!  and  tlirondiotie.  Suppnrjitiou 
of  th<*  tynipunura  leadhj*::  to  perfuratiou  ^weasionally  ^ives  rise  to 
tinnitns  auriuiii  and  deafnes.-.  InHamniation  (>f  the  fltK>r  of  the  tbiirth 
ventriele  \\\as  been  invoketl  to  ai't^iunt  for  tliese  syiu}»tt»m>.  v.  Ziems^ieii, 
however,  fomul  tliis  ron<lition  witliout  disturbuin-r-  of  anditf>ry  ftinctinn. 

Fa^jL^e  ealls  attentiiHi  to  tlie  <*nrious  iart  that  whilst  the  anditorv 
nerve  is  fre<|uently  affeetetl  tiie  faeial  nerve  alwayj^  eseapei?.  This  eon- 
ehision,  however,  is  not  j^nerally  aeeepted  t  Gowern  Hays  it  is  probable 
that  inrtammation  of  the  nii'mbranes  never  damages  the  anditorv  ner\^e 
without  als«>  ulleetin^  the  adjaeetit  faeial  nerve.  Both  ears  are  usnally 
aifeeted  by  iiiHaininatioii  of  the  labyrinth,  and  rleafness,  eonsetpiently, 
is  eomplete.  la  eases  tlial  I'ei-over,  espeeially  in  the  very  youtij^^  thi;^ 
may  resuh  in  nnitism,  even  in  tliose  who  have  aequired  the  iaetilty  of 
iipi^eeh.  Hirseh  thinks  there  is  at  times  a  true  aphasia  i ni media tt^ly 
resnhing  from  theeerebRd  aife<"tion,  but  v,  Ziemssen  failed  to  observe  it, 
and  I  am  not  a  wan-  that  it  ha-  been  observe<l  by  c»tljert^.  Fagge  i^tates 
that  in  1H74  every  one  of  t!it^  inmates  «d'  the  asyhmi  for  deaf  mutes  at 
Hsuubur^'"  tiwed  the  ilefeet  hv  an  attaek  of  epiflemie  menii!giti>. 

The  ventrii'les  may  be  so  tlistended  with  a  turbiil  serous  fluid  <»r  pus 
as  to  compress  ami  flatten  the  iuter\i'ning  eerelmd  Mrueture  against  the 
eranial  vault.  Very  large  cpmntities  of  fluid  are  at  times  present,  and 
may  inde<'d  be  said  to  lie  eoutiunous  from  the  meshes  of  du*  ]iia  arneli- 
noid  through  the  Assures  of  th*-  eouv(»lntions  into  the  ventrieles  and 
eentral  eanal  of  the  ermL  Large  sertnis  or  sero-purulent  aeeuniulation» 
in  thi'  ventrieles  are  eomuH?(dy  assoeiated  with  (HH-hh^iim  of  Majenilio'!* 
foramen  or  ivi  the  aipitHhiet  of  Sylviii.^.  Small  hemorrhages  oeeur  in 
the  meninges  and  in  the  sulistanee  of  the  brain  and  efKrd. 

The  eord  and  its  iiH-mlu-aues  present  ap]>eaninr*es  in  all  essential  uir- 
tieuhnv  id(Mitieal  with  those  fouiul  in  the  brain  and  its  meninges.  The 
exudates  are  here  most  abimdant  at  tlie  most  depi'udent  ]Kn"ts. 

It  ^eems,  however,  probable  that  the  extent  lo  which  tlic^  posterior 
dorsal  and  luud>ar  regiiais  of  the  eord  aiv  af!eet<»d  is  nither  be(*aiis«»  of 
the  greater  abuudanec^  of  snbann^inoid  tissue*  there  than  beeanse  of  the 
favoring  iuHnene*'  of  gravitation.  *'  llie  rfisease  is  really  *n\v  of  the  8ul»- 
aniehnoid  tissue,  involving  ou  th(*  one  hand  the  piii  mater  and  subjacent 
nervous  tissU(%  and  on  the  other  the  araehiu>id."  '  Aeeoriliug  to  Faggi% 
the  (»liang«_'s  in  the  body  of  tlie  eord  are  less  marked  than  those  of  the 
l»rain,  but  this  opinion  finds  litth'  support  in  tIaMiliservations  of  Flexner 
and  Barker,  who  in  tlie  |>ost-m<»rtem  examinations  made  by  them  found 
the  eoixl  lesions  to  be  of  a  most  nuirked  i-hanieter.     In  4'ases  exaniiiuti 
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by  them  the  pia  was  bathed  in  pus  or  sero-pus^  it8  vessels  injected  and 
thickened,  the  membrane  infiltrated,  and  the  surface  of  the  cord  cov- 
ered with  t»xudate  and  its  structure  infiltrated  with  cells. 

In  the  anterior  fissure  and  at  the  roots  of  origin  of  the  anterior 
nerves  cellular  elements,  largely  of  the  small  round  cell  variety,  were 
abundant.  AVith  these  were  also  found  other  cells  in  small  number — 
lar<re  inclusive  cells,  cells  with  vesicular  nuclei,  and  polynuclear  leuco- 
cytes. On  the  posterior  aspect  of  the  cord  the  surface  exudate  and  the 
inJtH^tion  of  blocxlvessels  and  membranous  infiltration  were  more  decided 
than  on  the  anterior  aspect,  and  the  posterior  fissure  contained  a  larger 
amount.  The  body  of  the  cord  was  invaded  in  like  manner,  but  to  a 
gn^ater  extent  tlian  in  front.  That  part  of  the  cord  at  which  the  pos- 
terior roots  enter  was  especially  the  site  of  cellular  infiltration ;  between 
the  rrK)ts  and  the  median  fissures  the  cell  infiltration  was  abundant,  but 
a  uniform  layer  of  cells  may  be  said  to  have  extended  from  the  ante- 
rior lateral  to  the  posterior  lateral  fissure.  The  predominating  cells 
res(»mbled  *'  lyin[)hocytes  or  the  mononuclear  cells  of  granulation 
tissue.*' 

Changes  in  the  gjini'Honic  cells  of  the  cord  were  not  marked ;  some 
variation  was  observed  in  the  granulation  of  the  cells  and  in  the  clear- 
ness of  the  nuclei  and  nucleoli,  and  especially  in  the  sharpness  of  the 
cell  outline.  There  were  no  well  defined  changes  in  the  axis  cylinders 
oi'  the  cord  observed  by  Flexner  and  Barker,  owing  jwssibly  to  some 
<lifficulty  in  satisfactorily  staining  those  parts.  In  the  nerve  roots, 
however,  swelling  of  axis  cylinders  and  interstitial  changes  also  were 
marked. 

In  lM)tli  anterior  and  posterior  roots  the  axis  cylinders  were  swollen 
in  considerable  numl>ers,  though  in  the  anterior  roots  a  large  number — 
the  majority — were  not  attecited. 

**  The  normal  axis  (cylinders  lie  in  a  space  which  has  apparently  been 
form<*<l  cither  by  the  disjippearance  in  jiart  or  the  contraction  of  the 
myelin  sh<'ath,  a  faint  line  of  myelin  being  still  visible  just  inside 
Schwann's  sheath  ;  in  some  instances  the  myelin  entirely  fills  the  space 
between  the  axis  cylinder  and  the  sheath  of  Schwann.  On  the  other 
haiMl,  the  swollen  cyliiuhTs,  which  occur  singly  or  in  groups,  always  fill 
tlh'  space  inside  the  myelin  sheath,  being  distinguished  from  the  latter 
by  their  larger  size  and  by  their  staining  properties.  It  is  worthy  of 
not**  that  in  th()se  nerves  in  wliieli  a  cellular  proliferation,  especially 
around  the  veins,  can  be  made  out,  more  axis  cylinders  show  this  change 
than  where  the  cellular  increase  is  not  so  apparent." 

Th<'  vessels  of  the  perineurium  are  engorged  and  hemorrhages  occur 
Ix'twecn  the  bun<ll(»s.  Cell  proliferation  in  the  interstitial  tissue  is  not 
abundant  in  the  ant^'rior  ro()ts,  but  in  the  posterior  roots  it  is  quite 
marked,  and  at  times  is  so  great  in  the  peri-  and  epineurium  as  to  obscure 
the  fibn's.  Other  orgjins  are  more  or  less  affected,  but  not  in  a  manner 
distinctive  of  the  disease,  (\mgestion  of  the  kidney,  liver,  spleen,  and 
lungs  with  (edema  not  inirccjucntly  occurs. 

The  lungs  are  at  times  engorged,  (edematous,  or  solidified,  and  the 
pneumo(»occus  is  foiuul   in  the  exudate. 

The  pleura  and  pericardiuin  are  now  and  then  inflame<l  and  ecchy- 
motic,  and  occasionally  lined  with  purulent  exudate.     Endocarditis  is 
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also  occasionally  present,  v.  Ziemssen  lia.^  found  the  intestiQe  preseut- 
iug  conditions  iinalngoos  to  tlnKsc  oeenrriug  in  tlyspntery, 

Etliisirais  int<»  tin-  jfiints,  purulent  or  semi-pnrulent,  are  not  iiifpe- 
qiu*nt. 

Granular  degeneration  of  voluntarv  muscles,  espet^ially  of  the*  s}nnal 
muscles,  is  of  com n ion  fHX'iirrence. 

Symptoms,— The  {>eritKl  of  incubation  is  necessarily  uncertain,  if 
indeed  there  is  any  propriety  in  siK»aking  of  an  int*ubative  i)cri<^Kl  in  n 
disease  supposed  to  have  its  iiriLrin  in  an  organism  almost  uniffimdv 
present  in  the  huaian  hin|y.  Wlirther  tlie  organism  begins  t**  at-qnire 
virulent  properties  or  the  body  ceases  to  l>e  resistant  to  it  cannot  ai 
present  Ix*  stated,  since  we  kufiw  so  little  of  tlic  circiimstauccs  ctieetiiig 
tlie  change.  Nevertheless,  ]iersons  have  Ijccn  kno\m  to  develop  symp- 
toms after  association  witli  tla:^  infected  or  after  exposnre  to  f*ontact  with 
infected  elotliing  witlnu  frcmi  eight  to  ten  days. 

The  symptoms  are  uecessiirily  varied  ami  ciunplex,  depending  .♦«>  they 
do  on  tlie  *lcgree  of  toxa-mia,  the  extent  an<l  site  oi*  the  inflummation, 
and  the  aujount  of  intiammatory  exudate,  juul  this  irrespective  of  the 
pjirticnlar  organism  concerned   in   its  pro<lnetion. 

Certiiin  t*asc8  progress  with  sitrh  nipidity  and  viideiice  as  to  o%'er- 
whclm  the  system  iM-tbre  the  liK-jd  chaiiges  ran  exert  marked  inttneniH*, 
Others  pre>cnt  [iluaiomrna  of  the  gravest  rharacter,  wiiich  may  he  alto- 
gether ascrilK'd  to  (u-ofuht*  exndation  in  iind  upon  delii/Mtc  structun**^ 
witliin  a  cireumscribefl  space  surronutled  liy  nnyielding  walls  ;  !*till 
others  to  the  diix*ct  tk^tnu'tive  nietamorphosis  of  the  intlamed   tlsgues. 

To  what  extent  any  of  the  elinieal  features  of  the  disease  are  dtic  to 
the  kKid  action  ol'  the  iidcetiug  firgtinism  canntit  now  be  said,  since  Init 
little  is  ktiown  of  this  branch  nf  the  subject.  It  may  he  statiHi,  in 
giMiend  terms,  that  the  psyc*[n*'al  phenomena  arc  most  apparent  in  those 
cases  in  wiiich  the  cortex  is  most  impliciited,  the  special  sense  disturb* 
anci^  when^  the  base  is  m*>st  involved,  and  the  nuiscadar  and  general 
sensory  dist)r<k*rly  manifestations  wlien  the  spine  is  extensively  in- 
vaded. 

TIjc  fact  must  not  be  lost  sight  v(  that  all  the  phenomena  chanieter- 
istic  of  this  aifection  may  o(*eur  witlioat  any  inflammation  of  the 
meninges  whatever — tliat  decided  inflammation  of  considerable  extent 
and  with  alnindaut  purulent  exudation  over  convexity  and  base  may  Ik* 
rcv(*ii!cd  ]>ost-mortem  incases  where  no  clinicnl  evidence  of  its  existence 
had  l>een  jircsent,  as  in  a  ease  relatetl  by  L,  Ennnet  Holt/ 

Prodromata  are  exccptionnl,  an<l  when  ]>rt^si'iit  not  very  clianu^teri— 
tic.  Occasional  rigors,  gcn<'riil  rusilaise,  headache,  back^paiu,  vertigf», 
and  loss  of  ajn>iUite  furnish  little  if  any  in*h*cation  of  the  nature  of  the 
impending  tnaible. 

No  elaborate  elassificatioti  of  the  varieties  of  tlic  affection  is  desir- 
able. It  is  sufficient  to  dcscrilji^  the  ordinary  form,  and  to  note  the 
particnlurs  iu  which  it  may  vary  fn^m  this  form,  and  us  far  as  may  Ir» 
the  tnmdition  causing  or  attending  such  variation. 

Tfir  (h'tihitrnf  PWm. — Frodronuita  are  rare  anti  slight,  such  as  liave 
already  been  referred  to.  It  has  been  thought  that  cerel>ro-spinal 
meningitis  is  more  likely  to  begin  Ijchvccn  the  hours  of  midday  anil 

^  Trawactiatu  oj  ilvt  Aniermm  PifliiUtk  5be*dy,  vuj.  v.  p.  214. 
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Stuitli  ^!iys,  wvvv  almif^<t  witliuiit  t'xrrptioii  in  this  particiihir,  tVifni 
whii'h  he  i-oiu-ludes  tliat  tlu^  comliirtiililt*  Aev\y  iiud  rest  of  tlio  liitttT 
piirt  of  the  night  iticrciises  tho  iTsistaiice  fd"  du*  ImmIv  to  tlio  disease. 
Alth<mg"li  Inti^iie  is  a  rt^cogiiizecl  faetor  in  j»redis|H>siiig  to  this  af- 
feetiun,  yet  this  view  st*eni<^  snniewhat  taiieifiilt  iH»r  is  it  jjractieiihle  to 
stiy  ill  any  large  innnher  *A'  (nisrs  at  wliat  hour  the  flisrase  l^egiiis, 
Kigois  nre  tieeasioiially  initiiil,  hut  hy  no  jneans  t-hsiractc  ristifally  so, 
Piun  in  the  heail  is  an  early  antl  eontinuuus  synqitom.  It  may  be  over 
tlie  hrnw  fir  at  the  baek  of  the  head,  nitwt  freqneiitly  in  the  latter  posi- 
tion. The  site  of  tlie  pain  d^jes  not  neeessarily  hidirate  the  die  of  tlie 
inHaniniati<in  :  it  may  hv  upon  ont*  sid(%  while  the  iullaniination  is  on  the 
other.  Nor  does  tlie  degree  of  piiin  liave  any  eunstaut  relation  to  the  in- 
tensity or  tlie  extent  of  iuHannuatinu.  It  extendi  ijowu  the  neek  and 
baek,  and  is  aeeiKiipanied  l>y  iuteuse  hype  nest  lusia.  It  is  decidedly  in- 
creji^ed  on  motion,  and  is  u.-ually  assoeiated  with  rigitbty  of  the  inuseles 
of  this  regioUj  ranging  from  simple  stiffness  to  nuirkc*il  tetanic  eontrae- 
tion,  with  extreme  pain  and  deeidetj  opistliot^iinis.  Botli  the  pain  and 
eontniefnre  in  the  eervieal  and  dorsal  region  are  <haihiless  due  to  the 
involvement  of  the  |iosteriiir  nerve  mots,  nltliougli  the  enntraeture  may 
be  in  part  the  dircu^t  etfeet  of  t!ie  inflammati*Hi  of  tlu*  anterior  roots. 

In  j>ert{H't  repose  of  body  there  may  be  eonsiih Table  periods  of 
inimuniry  fnnu  [Kiin,  but  any  attempt  at  movement  is  attendi^l  by  it« 
retnu'renee.  Hu-  extreme  extension  of  the  s|)ine  is  in  part  due  to  tlie 
rigidity »  and  in  part  to  the  desire  of  tlie  patient  to  relax  the  atleeted 
ninHde>.  The  same  eonditiun  and  [airpose  doubtless  prompt  tlie  flexion 
of  the  thighs  <m  the  pelvis  and  the  legs  i>n  the  thighs,  a  piisitieni  very 
eommonly  assumed  by  tlie  [tatient. 

The  arms  are  also  Hexed  at  the  tdlnnvs  and  i>n  the  ehest.  Thc^e 
mii.-eular  eontnir^tious  may  be  in  f»art  due  to  v<*bintarv  effort  to  lessen 
the  ti'iision  td^  paiufal  museles,  but  is  to  a  greater  extent  reflex,  indieat- 
ing  irritation  id"  the  seu-tny  roots  nr  perhajis  direet  irritati<ni  of  the 
anterior  roots,  or  to  a  eoml)iuation  of  these.  A  sense  4jf  thoraeie  eon- 
t^trietion  with  respirati^ry  diltienlty  is  very  fre<jUi*ntly  present  in  e^ises 
without  ]ndnionarv  eomplieations,  and  serves  to  show  how  independent 
of  volitiou  the  musenlar  phemaneria  may  lie.  In  this  eountetion  may 
l>e  mentiiMu-d  Kernig's  sign,  wliieh  be  believes  ilistiuetive  of  this  tlisease. 
He  ob-erved  a  flexion  eontraeture  uf  the  knee  jnint,  wbieh  in  the  sit- 
ting |)^>?-tnre  i-oidd  not  without  violence  l>e  stniighteiied  beyt>iid  an  angle 
of  llh'}'  with  tin*  thigh,  but  wliieh  was  readily  slraigliteued  when  the 
patient  wsls  in  the  ereet  nv  reenmbent  posture.  It  is  f»l>jt^eted  to  the 
jiathoguomonie  eliaraeter  ot'  this  symptimi  that  it  may  also  be  observed 
III  i'limuie  ah*oinili>ni,  ohl  age,  ete.,  but  Keriiig  lias  examined  sevend 
thousaud  persi»n>  e.^peeially  for  it  without  linding  it  in  a  singh*  instaiK^e 
f»Xf'ept  in  i-erebro-spiiuil  iiK'uingitis.  I*ain  in  thc^  saeral  region  and  loins 
and  in  the  joints  is  not  uueommon.  It  is  mueh  more  frequent  and 
seviTe,  ht^wi*ver,  in  the  In -ad  and  exTviiTil  and  dorsal  spine.  Whether 
the   paiu  Im'  present  or  not,  mascnihir  rigidity  t*ommonly  is,  and  is  most 


the   paui   Im'  present  or  not,  mascu] 
iWidetl  lu  the  sam<'  i-egions  c»f  the 


^pine.      \Mtli  the  ei'[ihalalgia  vertigti 
fis  frequently  assoeiated  (»r  may  oeeur  imh'pendently  of  it. 

In  children   tht^  disease  mav  be  ushered   in  with  eonvidsions  whi< 
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may  iveur  iv|R'uU'dly  diiriiig  its  |>roj;n'ss  until  if  tiiially  eiuls  in  vinnn  nml 
ileatli.  In  all  scivtu't^  (^ast's  cuiivulsioiiH  uri>  liul>lo  In  iM'riir  in  th«'  \n\vT 
stajKi^i^,  and  patieiitn  usually  pass  into  a  comatose  condition  before  ricuth. 
The  <*iitivulsions  have  no  necessary  relation  to  the  site  of  tlie  intlainiiia- 
tion  ((fowrfs).  When  they  are  of  frci^uent  occnrrence  and  the  [latient 
retnains  in  a  state  of  stn|)or  in  tlie  intervals*  tliey  eoniinonly  indicate  a 
tatal  term i nation. 

Delirium  is  fre(|nently  present,  and  may  be  active  and  continuous  or 
may  be  siieei-edcHl  by  stnpor.  which  in  turn  gives  place  to  active  delirtniti 
when  the  jmtient  is  aronsed. 

The  tendon  reflexo  are  usually  inereased  dnriuji  the  peritHl  of  irri- 
tability and  diminislied  in  the  later  period.  The  cutaneous  reflexes  nrv 
exa|j:*^emied,  Choreifonn  movements  are  (K»easionaIIy  present,  and  may 
issue  in  a  true  cliorea  lastiuj^;  fi»r  months. 

With  the  lieailaclie  is  hei^htene<l  seusilnlity  in  the  i^peeial  sen^ 
organs,  evidenced  by  intense  |)liotophobia  and  increased  snflerin^  when 
noises  invade  fh(*  HHini  of  tin*  |iatieni.  Aversion  to  li^ht  and  s^^^jund  ij^ 
at  times  extreme  in  tlie  early  ^tn^t^s,  and  ^ives  jilace  to  indifterence  a?* 
the  products  oi"  iuHamniatiou  increase,  an<l  the  aftccted  nerves  i^r  their 
centres  become  structurally  nuire  ainl  niort*  impaired  until  their  lime- 
tion  is  partially  or  etmiplctely  abnlishcfb  With  the  pliotophobia  al^i 
ciiincides  the  muscular  rigidity  of  the  eye  luuscles,  |rivin^:  rise  to  stt^- 
bismns,  irre^^nlar  umv^'UH'tits  nf  the  globe  anil  eyelids,  arul  contraction 
of  the  pupils,  td  which  .suec^eed  nervt^  ami  miist^ular  de'gcncTation,  with 
paralysis,  ]>tosts,  dilatation  of  piijrils^  and  bliutbiess. 

Nearly  all  cases  of  cereljro-spinal  men  intimitis  are  attend<*il  with 
marked  ami  obvious  changes  in  tlie  vyv.  Besides  the  nervous  and  nuis- 
cular  sym|*tfims  already  ailmltMl  to,  there  may  be  lesions  (»f  every  jM»r- 
tion  of  the  structure  of  the  (»rhit.  Keratitis  ocenrs  in  many  instauct's, 
giving  rise  to  opac^ity  of  tlie  eornea,  followed  by  Idimlness  (WiUon, 
Nicniever).  Iritis  and  choroiditis  resulting  in  blin*lness  are  not  iid're- 
<pient.  Knapp  reprrts  that  in  the  epidemic^  of  Hastadt  near  HcidellH*rg 
fmni  1  to  o  per  4'ent.  of  erases  were  atfect<"d  with  what  he  considcrinl  a 
hy|M'r|>last!<*  chonmbtis  with  consecutive  retinal  detachment  and  iritis. 
Kric'tinar  and  Salomon  af'ttT  an  exinnination  res}Kt*tively  cd'  loand  ♦! 
case's  aiieeted  similarly — that  i^,  with  snb<'oiijnn<*ti\;d  injci'tion,  oMieina 
of  miUN)us  nu'mln'aue  of  eychalb  hypnpvon,  disctdonition  of  iris  with 
redness  of  li<ls  wliii'h  lasted  f>nc  or  two  wet^ks,  leaving  the  eyeball  sc»ft 
and  the  patients  blind — looked  upon  it  as  a  simj^le  irulnHdioroiditi**. 

Randolph  '  tbund  t\w  eyes  more  t»r  less  alTcrtc^d  in  nearly  all  caM^'i. 
Engorged  and  tortuous  retinal  veins,  milarged  ]ia[»illa%  antl  <»ptie  neur- 
itis were  tht^  conditions  eomnirndy  nolired  by  tliis  olisei'ver.  In  one 
instance  thrombosis  of  the  centi^al  vein  was  seen.  This  combtion  has 
be(*n  obst^rved  by  Michel,  w^ho  reetignizes  three  varietieSj  "  eomplrtc, 
iiuYuiiplctc,  and  slight'*  thrombos^'s.  In  even  the  third  variety  marked 
stasis  iM*(»nrs^  recogni/able  by  the  tlark   red  color  of  the  bhuKl  and  the 


toduositv  of  the  v 


li 


enons  lininx-la 


Am'  and  tin;  associated  atbe'ruuui 


S4u^m  to  play  an  inijiortant  [jart,     MichcTs  7  «'asrs  ranged  from  eighty- 
one  to  HftyKuie  years,  and  were  i^mu^times  associated  with   eardiac  ven- 

*  H«>tit*rt    L,    litimlojjjh,  .1  Oittknl  Study  of  F**ri^  Cf\i<rit    of   Kpithvuf  (Webro-^inai 
Meninffklgj   mth  rrfviencr  fa  the  Eyt  SjffnptomA. 
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tricular  liypertrophies.  Embolism  of  the  central  artery  due  to  the 
s;ime  eaiLses  and  occurring  also  in  elderly  patients  is  not  uncommon. 
Popp  reports  50  cases,  all  over  twenty-one  years  of  age.  Blanco  reports 
from  Galezowski's  Clinic  an  average  age  of  forty-eight  years.  Ran- 
dolph thinks  his  one  of  the  youngest  «ises  rt»corded — twenty  months — 
and  thinks  it  belongs  to  the  phlebitic  form  as  distinguished  from  the 
marantic,  whicih  is  seen  only  among  elderly  persons.  This  writer  t^lls 
attention  to  the  important  fai^t  that  the  eye  phenomena  may  be  det<*cted 
ophthalmoscopi(;ally  scmie  time  l>efore  there  is  subjective  evidence  of  such 
severity  as  to  attract  attention  in  the  midst  of  the  severe  general  suffer- 
ing. Of  the  ;^5  C4is<»s  examined  by  Randolph,  the  fundus  was  normal 
in  but  7,  and  of  these  7,  "  1  had  divergent  strabismus  and  dilated  pupil, 
another  had  marked  nystagnuis,  and  still  another  had  greatly  dilated 
pupils."  In  6  were  optic  neuritis  ;  in  1  retinitis  with  throml>osis  of 
the  central  vein ;  and  in  19  cases  there  were  great  venous  tortuosity 
and  engorgemeut  with  congestion  of  the  optic  disk.  The  right  eye  was 
much  more  frequently  affected  than  the  left. 

Randolph  consi<lers  the  cx)nditions  here  noted  as  of  great  gnnity 
in  prognosis,  far  more  so  than  panophthalmitis,  suppurative  choroiditis, 
and  kenititis — conditions  more  commonly  descrilnKl  by  other  writers. 

The  tongue,  tetjth,  and  lips  are  at  times  covered  with  sonles.  Vomit- 
ing is  an  early  s<»vere  and  often  j)ersistent  symptom,  and  aj)pears  to  \>e 
reflex  in  character  rather  than  du(»  to  any  direct  lesion  of^  the  gastric 
mu<H>sa.  It  is  not  usually  assin^iaUKl  with  <lecided  nausea,  nor  is  there 
any  esj)e(^ial  tenderness  on  pr(»ssure  over  i\w  stomach.  Difficulty  in 
swallowing  (K*curs,  and  tin*  eflfbrt  of  swallowing  and  the  l>ody  move- 
ment conncH^ted  therewith  may  bring  on  vomiting  and  muscular  con- 
trsK^tions,  and  to  this,  in  |>art,  is  due  the  apparent  la(*k  of  a|)petite  in 
many  casi\s.  The  <lesire  for  f(MKl  may  Im*  normal  or  nearly  so,  nn<l  yet 
th(»  <liffi(uilt  deglutition  and  the  a|>prehension  of  tetanoid  seizure  <m 
rising  for  the  purpose  of  swallowing  will  cause  ehihlren,  who  can  give 
no  explanati<»n,  to  decline  food  in  many  instances. 

The  bowels  are  more  often  eonstipatt'd,  but  diarrluea  is  not  infVe<|U('nt, 
and  <H»(*asionally  dysenteric  stools  with  nun'us,  blocnl,  and  tenesmus  are 
presi'ut.  Jn  the  lat<*r  period  involuntary  stools  may  (M*cur,  sonu'times 
un<*onsciously,  at  others  with  the  knowledge  of  the  ])atient. 

Pyrexia  is  irregular,  following  no  definite  curve.  It  is  not  usually 
v<Ty  great,  ranging  in  the  neighborhood  of  102-108°  F.  or  lower,  and  is 
at  times  subnormal.  Nor  does  the  temp<*ratur(»  bear  any  close  relation 
to  the  severity  of  the  disease.  The  variations  are  abrupt  and  marked 
without  apparent  reason  in  the  severity  of  other  symptoms.  Indeed,  it 
s<'ems  neeessijrv  tn  assinne  some  dinn-t  effect  on  the  heat  centres.  At 
times  then*  is  no  fever,  but  this  does  not  alwavs  justify  a  favorable  j>rog- 
nosis  :  just  betbn'  death  it  may  naeli  l()S-l()i»°  'F. 

Herpes  facialis  is  often  present,  an<l  a  petechial  nish  is  (juite  eomm<in. 
One  of  the  most  eonnnon  <'rnptions  (ibserved  in  the  Lonaconing  series 
was  **an  indistin<'t  purplish  mottling  that  a|)peared  and  disa|)p<'are<l 
almost  under  the  eye.''  Many  cases  are  imattended  with  eru|>tious. 
The  contrib;ition  to  the  study  tA'  this  disease  by  Flexner  and  Barker 
is  <'sp<'cially  interesting  in  the  careful  study  of  the  blocKl  which  they 
w<'re  able  to   make,  a   line  ni'  investig:Uioii   hitherto  almost  negleeted. 
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H:tllr  nm\  Von  Lioihirk  tiMiinl  n  k'iiccM*yi*xsis  in  suppunitivt'  iiN*iiinptis^ 
ami  Kit'dur  nhservi'<l  t\Vi»  cases  tif  ejiifk^niic  i'on'l)ru-n|iiii:il  meniug-it^ 
oiH'  liavinL^  20J(H}  whiti'  c'orpiisrltvs,  the  other  17,'>00  to  the  eiiliie  luilli- 
metre.  Mexiier  ami  Barker  thus  epittanize  the  result  erf  their  exariiiim' 
tions ;  **  111  the  fresh  IiIckkI  :^lide  no  marked  variations  in  i^ize  or  ^ihniK* 
of  the  re<l  tM»r]>iistdes  t*oid<l  he  made  <nit  ;  in  some  of  the  <*iises,  however, 
there  was  distinet  ]ud!or  of  the  red  eells.  The  increase  in  tlie  numher 
o!"  the  li'Uenevles  was  (jinte  evident  in  niaiiv  i-ases  in  the  examination 
ut"  the  fresh  drop  iif  hloud,  and  a  pvater  numher  (*f  white  eorpiiseles 
a]ipeare*l  to  he  motile  than  ime  sees  uniler  normal  eon<litions.  Many  of 
the  leue*»eytes  presented  a  striking  vaeiiolution'— a  eondition  whieh,  we 
believe,  is  n<»t  uiieommon  in  the  h  iieoeytes  de[jeiuleiit  on  other  causes. 
Tlie  1)1ihmI  plat<'lets  were  ju^r'seiit  in  Inmps,  hnl  «lid  iint  appear  to  1k» 
de<videdly   inereased  or  diminished  in   nnniliers.'* 

As  t»i  tlje  nu nd>er  i^f  iM>r|>n>rh"s  present »  the  aveni^e  of  a  nntJiln^r  of 
ciMints  shows  that  a  diminntimi  of  the  red  eells  \^  not  a  marked  feature 
of  tlie  diseai^e.  In  some  of  tlie  advam/ed  ea^ies,  with  emaeiatitm  there 
was**  a  nuKlerate  olipieythfemia,  lint  in  the  majority  of  in^tanees  the 
fnll  e*»mplem(  lit  of  red  eorjin^c  les  was  [>resent.  The  hteniot^Uihin*  hiiw- 
ever,  in  all  eases  examJnt^d  was  somewhat  rliaiinisljeii  in  amoiint»so  tliat 
the  intlividnal  eia^jaismdar  liohlin^  in  ha'motrl,»liiii  (valeur  ^loladaire) 
was  l)eh>w  par.  A  well  marked  leneoeytosis  is,  we  l»elieve,  a  eonstant 
phenomenon  in  the  disease  during  its  active  sta^'?^.  Jii  no  cane  examined, 
except  in  eonvah-seent  patients,  \\il<  it  absent.  The  numl)er  of  white 
eorpu>eles  varied  in  different  cases  in  our  experienee  hetwtH-n  li2,<MMI 
an*l  -Vi.tKK^  to  the  cubic  millimetre.  That  the  decree  of  variation  is 
greater,  htjwever,  there  can  be  little  doubt,  and  it  is  |>rol»able  that 
further  investigations  will  prove  tliat  still  larger  l(aact)4'yt(rses  may  exist, 
es]KH»ially  in  eases  of  meningitis  asHot*iated  with  eomplieatioii!^  in  the 
lungs  or  joints/' 

Thesi'  elianLii's  in  the  blood  are  not  pt^'uliar  t«i  meningitis,  but  e»im- 
mon  til  suppurative  inflamnuttions.  ^^^  mi(*ro-organisjns  were  found 
in  it. 

A  decideil  variation  i.n  tlu^  projtortiou  of  liienitt^lobin  was  oljservetl 
in  st'veral  ot'  these  cases^  aiuountiiig  to  from  4*5  to  74  |)er  cent.  In  two 
eas4'*i  the  (jcreentage  was  45  per  (*eiit.  and  5o  p4^r  cent,  respectively,  with- 
out material  dimiimtiou  of  the  nuudter  of  red  cor|mscles,  but  both  had 
shnwn  ^'hlnrotie  symjjtoms  [unor  to  tlie  menin^^eal  tafhunmation,  and 
the  diminished  nundier  of  red  curpnwdes  wa8  tlier*'tore  probably  not 
depenileiit  (►n   it. 

No  eharaeteristie  res}>iratory  diftieuhy  occurs  in  epidendc  eereljro- 
fipinal  meningitis,  thou^li  the  res|>iration  i^  oiVen  irregular,  sighing,  or 
of  the  (lK^yue-Stok(*s  typ<',  and  in  titnvnlsieuis  and  coma  presents  the 
peculiarities  that  belong  to  these  eon^litions,  (Jencral  eyam^sis  hnp^H^iis 
quite  ot'teu. 

Kpistaxis  was  of  i're([Ucnt  oceurrence  in  the  Lonaconing  en.ses. 

The  ptdse  presents  nothing  so  distinctive  as  its  irngulanty.  It  nmy 
he  ipii(*k  anil  teelde  or  slow  and  intermittent.  Enthicarditts  is  rare,  atid 
may  ratlier  be  {"ousiilen  <l  a  et*nipUeation  than  a  sympttau, 

Joint  swel liners  with  {*aiu  arc  fVeipieiitly  t*bservcd  and  .seem  to  cha- 
racterizi*  jiartieidar  epidemies. 
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The  urinary  function  is  commonly  but  little  disturbed.  Polyuria  is 
present  at  times.  Albumin  may  be  present,  and  occasionally  a  few  casts 
are  found.  The  urine  is  often  of  high  specific  gravity  and  contains  an 
excess  of  phosphates.  The  diazo  reaction  was  obtained  by  Ehrlich  in 
severe  eases.  There  is  also  at  times  retention  of  urine  from  irritability 
4»f  the  sphincter  or  from  paralysis  of  the  detrusor  muscles. 

Emaciation  is  characteristic  of  this  disejise,  and  is  at  times  extreme. 
It  may  be  accounted  for,  in  part,  by  the  great  suiFering,  loss  of  appe- 
tite, and  vomiting,  but  is  doubtless  to  a  greater  extent  the  effect  of 
trophi<*  disturbance  due  to  the  central  lesions  and  to  the  direct  influ- 
ence of  the  toxins  upon  the  blood. 

The  early  stages  are  characterized  by  symptoms  of  exaggerated  nerve 
sensibility,  pain,  general  hypenesthesia,  photophobia,  aversion  to  sound, 
irregular  and  forcible  muscular  contractions,  delirium,  and  convulsions, 
to  whieli  succeed  symptoms  of  nervous  exhaustion  or  structural  impair- 
ment, such  as  cessation  or  diminution  of  pain,  indifference  to  light,  with 
dilated  pupils,  blindness,  deafness  or  indifference  to  sound,  muscular 
jKiralysis,  coma,  and  death. 

A  form  of  the  disease  characterized  by  extreme  severity  of  all  symp- 
toms and  rapid  progress  to  a  fatal  issue  is  known  as  fulminant  {menin- 
gUii<  vvrebro-Hpiaarm  siderans,  m^nhigiie  foudroyante).  The  patient 
<juickly  becomes  comatose,  and  may  expire  in  twenty-four  hours  or 
less.  These  explosive  cases  can  only  be  explained  by  assuming  an 
overpowering  effect  on  the  nerve  centres  by  the  toxic  agent.  They  are 
the  cases  which  show  the  smallest  amount  of  inflammatory  exudate  and 
but  slight  structural  changes.  To  them  cannot  be  applied  the  statement 
of  r^'vden,  that  tlu»  gravity  hi  many  (^ases  is  due  nither  to  the  effects 
of  the  exudate  than  to  the  severity  of  the  infection. 

In  the  Ijonaconing  epidemic,  cases  of  this  type  were  relatively  quite 
frequent ;  no  less  than  10  |)atieuts  died  within  forty-eight  hours  ;  one 
child  died  in  eight  hours,  and  another  in  ten  hours.  In  the  less  violent 
cases  death  ensue<l  in  from  six  to  fourteen  days.  In  Pep|>er's  Text- 
book '  a  case  is  mentioned  in  which  death  occurred  in  five  hours.  These 
cases  may  be  entirely  without  fever,  or  the  temperature  may  Ik»  sub- 
normal, with  cyanosis  and  a  cold  clammy  skin.  The  symptoms  are 
essentially  the  same  as  in  the  ordinary  form,  except  for  the  rapidity 
with  which  they  develop.  Delirium  is  early  in  appearing  and  quickly 
pjt^ses  into  coma.  Karely  does  any  imj)rovement  occur  and  recovery  is 
almost  unknown. 

Iteniission  of  nearly  all  s<'vere  symptoms  at  times  takes  ])lace,  ami  at 
times  comj)lete  intermission,  s()  that  an  intermitt<'nt  form  is  recogniztnl. 
Aft<'r  a  brief  |H*rio(l  of  subsidence  all  the  symptoms  may  return  with 
equal  or  increased  viohnce,  but  the  intervals  are  not  so  definite  nor 
do<'s  the  fever  pursue  the  same  reguhir  course  as  in  intermittent  fever. 

Abortive  cases  are  also  rec<)gnized  in  which  the  disease  may  be 
usiiered  in  with  tlie  usual  symptoms,  often  of  considerable  s(»verity, 
and  after  a  l>rief  career  terminate  suddenly  to  recur  no  more.  The 
meningeal  inflammation   in  these  cases  is  probably  slight. 

( V)Mi»TJ<'ATi<>\s  AM>  SpxiiKLvK. — Severe  cases  are  not  uncommonly 
followed  by  secjuehe  of  a  grave  chanicter — blindness  due  to  changes  in 

'J'/  Amerirnn  Tfxt-bfMjk  nf  titt   'J'hrory  ami  Prni'tice  of  Meiiiciur^  Pepper,  vol.  i. 
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the  iiptic  nc^rve  or  its  exhaustion,  or  at  times  to  injiirv  clone  the  cort^T 
hv  iniiafinimtorv  iiifillratitm  or  by  pressure  from  largo  exuUutcs,  Tim 
Eiay  also  result  f'r«*m  opat^ities  of  lens  or  cornea* 

Deafness  hnaijjlit  about  in  like  manner  is  of  frequent  oeeurn»nep. 
Paralysis  of  orbital  niuseles  with  defeotivt*  nin\ements  of  the  eve  nr 
permanent  stniliisnms,  ptosis  or  nirav  ijeneral  paralysis  of  one  arm,  Je^, 
or  the  entire  sitle,  may  ensue.  The  hijjher  jisyehieal  fnnetiiins  iiuiv 
sutfer  sueh  iuipairnient  its  to  leave  the  patient  iKrnranently  iiiilieeile, 
Cbiltlreu  may  be  left  deaf  and  duml>»  imlu'eih\and  paralyzed  for  htug 
pc^ri<>ds  or  for  life.  Deafness  is  perhaps  the  niost  eonimun  of  the 
seipiehe,  and  is  often  due  to  tiestrnetion  of  the  middle  ear,  and  with  il 
vertiy:<»  may  Ije  associated  from  invttlvemeut  ui*  the  semieireular  canaI^. 

Pnenmonia  is  frequently  associated  with  menint^itis,  and  it  may  often 
he  qnestiimetl  wliieb  is  tlu*  primary  disease.  The  siun<'  organism  apjiears 
ti>  l>e  resptmsible  fur  both  the  pulmonary  and  meningeal  afteetioiis, 
Bninchitis,  pit'uritis,  eiido-  and  pericarditis  may  be  oeeasional  eompli- 
eat  ions  or  sequel  se. 

Malignant  ur  iufeetive  endoenrditis  stands  in  espe*'ially 'dose  relatioi 
tu  epidemic  c*'rcl)nKs|>inal  meningitis.  Osier'  in  ItUl  autopsies  in  aen 
pneuminn*a  fnund  11  nises  id' malignant  cndin^arditt^,  among  whi<'li  were 
-^)  t»f  meningitis.  In  14  eases  rcj»fU*t^'d  by  Byron  Hraniwell  -  there  wa-^ 
rrou[»ons  pneumonia  certainly  in  %  and  probably  in  7,  ( >s!er  and  Jacn^oud 
have*  poirited  nut  that  in  these  eases  of  r-nthiearditis  tlu're  is  not  alway.*^ 
a  h»ss  «d'  tissue,  but  sometinns  a  f)ndif«'ratiotn  and  this  M.  i^H}  thinks 
is  pei  uliar  to  the  [)n(  umocHc^cus  (*ases,  while  the  ulc<Tative  fimn  ari^^'s 
from  the  streptm'oeeus,  Trevelyan  Miohls  the  opinion  that  the  same 
f>rganism  under  one  set  of  eonilitions  may  prod  net*  meningitis,  under 
another  endocarditis,  in  another  pntnimonia  or  any  combination  of  these, 
A  persistent  hradaebe,  often  lasting  ibr  mc*nths,  may  be  reganled  as 
among  the  more  eonnn<»n  sctpiels.  Chronic  hydrorrphalus,  iiuli<'at<Hl 
by  mental  fei'ldeness,  loss  of  contrul  over  the*  sphiuc*ters  of  bf»we!  and 
bhiilder,  vomitiiigj  pain  in  heatl,  hack,  and  extremities,  loss  <d*  eoii- 
^eiousness  an*l  convulsions,  is,  according  to  v.   Ziemssen,  ni»t  i*are. 

Some  castas  of  epidemic  merdngitis  are  indi'finitely  protracted,  *^>d- 
stituting  a  ehn>nic  IbrnK  1  am  inclined  tu  agree  with  l*cpjx*r  that 
these  protnicti'd  cases  are  commmdy  due  to  some  j>eisistcnt  ur  pnigres- 
sive  lesiiin,  su(*h  as  c*hronic  meningitis,  chronic  hydi**»eepliahis»  ur  even 
abseean  of  the  l)rain. 

CAtrsE  OF  Di'LXTii. — Death  may  occur  in  many  ways — in  the  ordi- 
nary form  probably  most  often  fronn  asthenia  duf  to  eontiiuious  suf- 
fering, slrrjjlossncss,  inability  to  tak<'  or  retain  fofid,  or  to  bHl-=^>re'^  with 
exhausting  discliarges.  iViilb  from  tins  I'ause  may  l>e  at  a  tolerably 
early  period,  sinct*  the  joint  r<\'^nlt  id"  the  causes  euunicratcd  t*»nd>  to 
gpfedv  exhaustion,  or  it  may  be   deferred   numy   mouths. 

Death  may  also  result  from  (U'ld'ound  ti»xa:'mia  overpowering  the 
nerve  centres  prior  t^^  any  suflii-ient  intracranial  locid  results  tif  inHani- 
mation.  This,  ap|>arently,  is  the  manner  of  death  in  tlie  fouilroyant 
form  when  it  occurs  within  the  lirst  wct^k  or  ten  ihiys. 

Again,  it  may  i>p  imniediately  rlne  to  the  median ical  effect  t>f  inflam- 

*  Gul^oniuu  l^cturt»^  188o,  ^  IttUrnatmfwf  Jaurvtil  **j  MaJictxl  Science,  18Ht». 

'  Trcvelvan,  Bmin,  pitrt  1,  |k  lOH,  1892> 
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niatory  exudates  or  to  the  structural  changes  wrought  in  tlie  inflanicKl 
nervous  elements  by  the  spreading  of  the  inflammation  inward,  and  not 
the  mere  pressure  of  fluid ;  but  we  cannot  think  this  the  most  common 
cause  of  death,  or,  at  any  rate,  that  it  gives  sufficient  warrant  to  the 
statement  that  death  is  due  to  the  loc^il  intracranial  miscshief  rather 
than  to  the  infection  per  se.  Not  a  few  cases  must  also  die  in  <;onse- 
(juence  of  (K>mplications,  such  as  pneumonia,  superadding  pulmonary 
obstruction  to  central  rt>spiratory  labor.  A  few  cjises  with  nephritic 
complications  may  have  a  fatal  issue  determined  by  addition  of  unemia 
to  the  other  depressing  influences.  Fatal  results  sometimes  occur  many 
months  afu»r  apparent  recovery,  or  patients  may  continue  ailing  many, 
many  months  before  death  ensues.  Hadden's  case  lasted  over  fif- 
teen months,  and  Striimpell '  rei)orts  a  case  that  died  after  three  months* 
illness. 

Diagnosis. — Owing  to  the  extremely  varied  clinical  picture  pre- 
sented by  this  dis<»ase,  in  sporadic^  cases  it  will  often  escapi^  recognition, 
but  during  its  epidemic  prevahuict*,  when  it  is  in  the  thought  of  the 
olyserver,  it  can  usually  be  readily  diagnosed.  A  primary  difficulty 
occurs  in  the  favt  that  all  the  charac^teristic  sy m})toms  may  be  present 
in  the  absence  of  any  meningeal  inflammation  whatever,  as  in  t\w  (^ase 
of  middle-ear  disi>ase,  and  this  difficulty  is  incrt^ascnl  when  it  is  remem- 
bered that  middkvear  inflammations  may  excite  meningitis  or  a  primary 
meningitis  may  lead  to  suppurative  otitis.  Time  and  treatment  of  the 
aural  affection  can  alone  resolve  th(»  doubt  in  such  cai^\s. 

The  iM)sitive  indications  of  meningitis  are  sudden  invasi(m,  pain  in 
head,  (cervical,  dorsal,  and  lumbar  n»gions,  loins,  and  less  often  of  the 
extremiti(\s ;  intense  general  hypenesthesia  ;  assumption  of  positions 
relaxing  painful  muscles  ;  gr(»at  increase  of  pain  on  movement ;  inability 
to  effiH»t  ext<»nsion  of  the  legs  in  the  sitting  posture,  which  may  be 
readily  (^fleeted  in  the  recunibent  posture;  petechiie,  purpuric^  spots, 
herpes  labialis,  vomiting,  and  intense  photophobia  with  irregular  move- 
ments of  the  globe. 

Ophthalmoscopic  examination  of  the  eye  will  almost  always  show 
some  orbital  lesion  even  in  advance  of  subjective  indications.  Engorge- 
nu»nt  and  c()ngestion  of  the  opti<*  disks,  venous  thrombosis,  tortuosity 
of  veins,  desi'cnding  ncuro-rctinitis  (von  (rraefe),  are  conditions  fre- 
(piently  present  and  of  great  value  in  diagni)sis,  as  are  also  intoleran<*e 
of  sound,  <l(»liriuni,  stupor,  irregularity  of  pulse  ;  and,  finally,  blind- 
ness, indiffi'H'nce  to  sound,  jKinilysis,  an<l  coma. 

The  disease  is  to  be  diflercntiat<'(l  from  typhoid  feV(T,  in  which  the 
cerel>nil  symptoms  are  a  prominent  feature.  Typhoid  is  more  gradual 
in  its  invasion,  th(»  fever  pursues  a  more  definite  course,  the  pulse  is 
more  n»gular  and  uniformly  nipid,  ])ain  is  less  pronounced  and  more 
apt  to  be  limit<'(l  to  the  first  stng<s  Vinniting  is  much  less  fre<|uent,  b<»nd- 
ing  and  rigidity  of  neck  and  back  are  rare,  sordes  on  tongue,  lips,  an<l 
teeth  is  more  often  pres(*nt  and  usually  in  greater  (piantity.  The  rose 
spots  of  typhoid  an*  distinctive  when  |)resent.  IleoH'aH'al  giu'gling  and 
tenderness,  and  after  the  first  week  looseness  of  tin*  l>owels,  an'  more 
distinctive*  of  typhoid.  E|)istaxis  and  intestinal  hemorrhages  are  com- 
mon to  typhoid.      Deliriiun  is  less  active  usually,  and  stupor  more  con- 
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timnjii^.  WIh'11  liypenestlicsia  i>  present  in  typhoid  it  is  nf  brief  dura- 
tu»n.  Extivnix'  (tliutJipluiKin  i>  rarr  i[i  typhoid,  us  is  alsu  tlu*  great 
8t'iisiblHty  to  sol  I  IK  I, 

Typhus  fevtT  n^srinl^W  t^pideiuir  iiRiiiii^itis  in  ihv  abruptness  of  it4> 
invasion,  tlip  ^'xtronn*  htnidarln'  aiitl  fervii^al  pain,  j^t'ntral  hypcra?stlie* 
sia,  and  n»]ndly  dt'Vrlopin^  deUriniii  and  stupor.  It  dttl'tTS  in  tlje 
brii^frr  dunitioo  and  r(>rinnc»nly  niil(h'i*  rhararter  of  iht*  pain  and  mus- 
cular njriility.  llu'  hypt'ra\"<thi'sia  is  loss  :  ^ivat  plioto(>liobia  is  ujirom- 
nani,  llir  H-xer  is  uiort'  unitiu'ndy  liigh  n\  typhns  autl  pursues  a  more 
ri'gnlar  i-oiirso.  Typhus  iu  thi^  ronutrv  is  luoiv  mre,  is  virulently  con- 
tagious, and  i-au  e^anuionly  be  readily  trared  to  its  origin.  The  ro-*eo- 
lous  eruption  in  tyjjhns  is  toleraldy  constant  to  the  fburtli  day,  while 
the  ernption  of  nieniu<iitis  may  oe<'nr  on  the  first  or  seeoml  day.  Herpes 
rarely  if  ever  or<'Hrs  in  typhns. 

Keruig's  sign^  of  whieli  we  have 
to  its  diseuverer  serves  tu  distinguish 
other  al1eetinn,s. 

IiiHuenza  has  suine  points  of  resenihlanee  to  nuningitis,  more  espi'- 
eially  the  sodden  invasion,  the  head  and  b:i(vk  jmin,  i'taivnlsjous,  an*l 
.stH|»or  ;  but  tlie  :d>seut c  or  niihlness  of  nmseular  rigitlity,  the  rarity  of 
didiriuui  anil  eoma,  the  [jresenee  of  eatarrlis,  the  relative  niildne.ss  of 
the  >}K*eial  sense  symptoms,  and  its  eosmie  prevaleuee  serve  suffieieutly 
Xiv  distiugnish  it.  The  eerebral  ty[)e  of  iuflneu/a  whieh  most  elosely 
reseiubh/s  epidemit*  meningitis  nsiially  iveeurs  as  an  iteeasional  variety 
during  die  prevah^iire  of  ivther  forms. 

TIh^  presence  ot'  the  grip  organism  may  stTve  to  establish  the  diag- 
nosis, i>r,  rather,  we  should  say,  to  establish  the  etiology  *d'  the  jmrtieular 
ease,  for  a  true  nu'uiugitis  may  exist  differing  in  iio  important  par(i«'ular 
from  that  indneed  by  any  otlier  cause,  (fowers  thinks  that  meningitis, 
especially  the  tnbereular  form,  is  not  j*arely  eonhamdi'd  with  hysteriai 
from  which  it  may  be  di^tiitgni^hcd  in  ]>art  by  tlie  previous  htslorv  of 
the  ejise.  Hysterical  attacks  are  rarely  single  anil  the  individual  synip- 
toms  an^  seldom  persisicuL  Hysteria  et^mmouly  Ijelougs  to  a  later 
[leritKl  of  life,  ami  more  especially  U\  the  feuuile.  Stral>ismtis  in  hy^tma 
is  always  convergent,  !is,'HfH:iate<l  with  eoutntctetl  }>upils,  and  varies  from 
day  to  day.  Strabisnms  due  U*  organic-  disease  is  always  ilivergent  and 
couiu'ctcd  with  irregularity  of  pu|*ils.  Pyrexia  and  the  existence  of 
tro|»hic  distnrbanci's  of  the  skin   make  f(»r  meningitis. 

The  [o*i"scncc  rd'  syni]>torus  dislinctive  of  organic  disease,  siudi  as  the 
oplithalmic  c(uiditious  nderrc»d  to,  are  of  far  m<»n'  value  in  diagnosiLs 
tlian  tljc  history  i»f  ju'evions  attacks,  and  go  nineli  farther  in  tavor  of 
miMiingitis  than  a  history  of  previous  attacks  gm'-^  in  favor  of  hysteria. 

Fi'(*tu  other  varieties  of  nn-ningitis  the  epidcmit*  torm  is  not  to  be 
positively  diagnosed  by  the  symptoms  alone.  In  all  tbrms  of  rneniu- 
gitis  the  dii*ect  structural  restdts  «4*  ttu'  inflamnuitiou  are  the  same,  and 
the  pressure  efleets  of  the  exudate*  are  not  dif!ercnt.  S)  likewise  in 
ordinary  eases  the  toxic  etieets  are  iH>t  clinically  distinguishalde.  It  is 
only  iu  iulminant  r^ases,  whieli  may  be  said  to  be  pe(*nliar  in  the  epi- 
deniit'  type,  that  any  nnirked  4-liuieal  distinction  exists,  ami  this  i-hieHy 
in  the  sudden  an<l  vitdcni  manner  iu  whit'b  tlic  symptoms  dcvchi]>.  »fnst, 
however,  as  onlinary  epidemic  eer<'brn-s|>inal  meningitis  ditltTs  tVt»m  the 
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fulminant  variety  in  the  slowness  and  relative  mildness  of  its  develop- 
ment, so  does  tubercular  meningitis  usually  differ  from  ordinary  epi- 
demic meningitis  in  the  (•omj)arative  slowness  of  its  advance.  But  it  is 
more  to  l)c  distinguished  by  the  history  of  tuberculosis  in  the  family  and 
other  tubercular  manifestations  in  the  patient,  especially  by  the  presence 
of  tubercular  choroiditis,  a  previous  history  of  pleuritis,  or  a  strumous 
condition  of  glands  or  bones. 

Herpes  makes  for  epidemic  meningitis,  as  it  is  rare  in  the  other 
forms.  Next  to  the  retrognition  of  other  tubercular  processes  in  the 
patient  or  other  members  of  the*  immediate  family,  of  most  value  in  dif- 
ferentiating them  is  the  prevalence  of  an  epidemic  of  meningitis.  Mus- 
cular contractures  and  hyperesthesia  are  usually  of  milder  type  in  the 
tubercular  form.  It  also  runs  a  more  j>rotracted  course  and  is  more 
assuredly  fatal.  It  is  also  much  more  apt  to  involve  the  base  and  to 
present  symptoms  indicative  of  its  site. 

Smalljwx,  scarlet  fever,  rheumatism,  and  other  diseases  are  men- 
tione<l  by  writers  as  represtMiting  features  of  similarity,  but  they  are  so 
unlikely  to  be  mistaken  for  e|>idemi(^  meningitis  that  it  is  scarcely  neces- 
sary to  consider  them  in  d(»tail.  Pneumonia  is  at  times  primary  and  at 
times  secondary  to  meningitis,  but  as  it  seems  probable  that  they  have  a 
common  origin  it  matters  little  which  is  the  antecedent  disease.  There 
is  of  course  no  difficulty  in  distinguishing  between  the  inflammation  of 
the  meninges  and  a  j>neumonitis. 

Tetanus  might  possibly  he  confused  with  sporadic  cases  of  meningitis, 
but  the  diseases  are  readily  distinguished  by  the  history  of  injury  in  the 
former,  the  more  violent  muscular  contmctions  and  the  cimsequent 
deformity,  the  ]M»rsistent  presence  of  trismus,  the  greatly  exaggenited 
reflexes,  the  diminished  sensory  disturbance,  the  absence  of  photophobia, 
and  the  freedom  from  mental  disturl)ance. 

PRCKiNOsrs. — The  prognosis  is  alwavs  grave,  and,  though  many  cases 
doubtless  recover,  of  no  case  is  it  possihl(»  to  anticipate  recovery  with 
any  strong  measure  of  probability.  The  mortality  varies  in  diflerent 
epidemics,  but  is  always  high,  ranging  from  80  per  cent,  to  70  percent., 
according  to  v.  Zicmsscn  ;  Jlirsch  places  it  at  from  20  to  To  per  cent.  In 
the  mihl  or  abortive  cases  recovery  may  take  j)lace  in  five  or  six  days. 
But  in  other  forms  it  is  the  more  protracted  cases  that  do  best :  those 
that  liv(»  past  tlie  first  week  have  a  mo(K»r«itely  fair  prospect  of  recovery, 
but  a.s  it  (•:un)ot  be  said  of  any  case,  however  niild  in  the  beginning,  that 
it  will  recover,  so  it  cannot  be  said  (»V(»n  in  cases  advanced  to  the  stage 
of  coma  that  tliey  are  (piite  hopeless.  In  all,  however,  in  which  the 
onset  is  sudden,  the  symptoms  violent,  the  stupor  j>ersistent,  the  pupils 
dilated,  the  muscl<»s  paretic,  the  pulse  feeble  and  irregular,  the  skin  cya- 
notic, deatli  may  be  confidently  anticipated.  Cases  advan<*ed  to  the 
stage  of  coma  hav(»  recovered,  but  so  rarely  that  this  condition  may  be 
tiiken  as  of  fatal  significance,  lender  five  and  over  forty  y<»ars  are  un- 
favorable periods.  All  fulminant  cases  die,  <)r  th(»  ex(*eptions  are  so  few 
they  may  practically  be  left  out  of  consideration. 

Treatment. — There  is  no  spcM-ific  treatment  fi>r  epidemic  cerebro- 
spinal meningitis,  and  no  very  effective  symptomatic  treatment.  In  all 
viXM^H  the  patient  shcmld  be  pla(*ed  in  a  cool,  darkened,  and  well  ventilated 
nxmi,  from  whi<'h  all  visitors  and  noises  are  to  be  rigidly  excluded.    The 
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pvm»  purgjition  was  followed  hv  n^covery  seomingly  due  to  the  remedy. 

eh  remarkable  effects,  however,  are  not  to  be  anticipated,  and  the 
»»siire  is  undoubtedly  capable  of  harm  in  enfeebled  subjects. 

C.alal>sir  bean,  recomniende<l  by  N.  S.  Davis,  is  entitled  to  further 
k^il :  as  yet  but  little  evidence  of  its  efficiency  is  offered. 

In  a  disease  in  which  we  know  of  no   mt»an8  of  destroying   the 

inisni  producing  it,  nor  any  of  neutralizing  its  toxins,  which  ruiLs 

.  rapid  course  to  a  fatid  issue  in  a  large  proportion  of  cases,  it  would 

seem  most  advisjible  to  limit  our  efforts  to  the  relief  of  symptoms,  the 

lltjnaintcnance  of  strength,  and  to  those  topical  measures  which  are  under 

*K  other  circumstances  found  to  limit  the  amount  of  inflammatory  transu- 

^  dation. 

All  of  these  purposes  are  in  a  measure  accomplished  by  anodynes, 
.  of  whi<-h  opium  and  its  derivatives  are  best.  The  most  troublesome 
symptoms  an*  pain,  hyi>ertesthesia,  miLscular  spasm,  vomiting,  sleepless- 
ness, and  all  of  th(»se  arc  more  effectually  combated  by  the  nyjKKlermic 
injection  of  moq)hine  than  l)y  any  other  means.  In  the  later  stages, 
when  coma  supervenes,  neither  this  nor  any  other  measure  is  likely  to 
Ix*  of  any  use,  and  it  is  only  at  this  pericKl  that  there  is  danger  in  the 
dis<'n»et  use  <»f  this  agent.  It  is  a  conservator  of  strength,  since 
nothing  conduces  to  spcH'dy  exhaustion  more  than  continuous  suffering, 
hws  of  sleep,  and  inability  to  take  and  retain  food.  So  far  as  any  dnig 
diK»s,  it  lessens  the  amount  of  inflammatory  exudate,  and  in  those  cases 
in  which  the  progn'ss  of  the  cas<'  is  uninfluenced  by  it,  it  more  than  any 
other  agent  solaces  the  last  hours  of  i\\v  sufferer. 

Of  ecpial  or  perhaps  greater  value  is  the  coincident  use  of  cold  to  the 
li«i<l  and  spine.  To  be  useful  it  should  ])e  thoroughly  used,  and  the 
bt»st  results  are  to  be  had  from  th<'  (»arly  and  almost  continuous  api)lic4i- 
tion  of  ic(»  to  these  parts.  This  measure  likewise  lessens  pain,  dimin- 
ishes transudation  and  the  migration  of  leucocytes,  overcomes  muscular 
S|Kism,  relieves  vomiting,  especially  if  i<»e  is  also  kept  in  the  mouth  and 
iKrcasionally  swallowed,  and  con^luci's  to  sleep.  This  measure  may  Im 
advantageously  associated  with  the  a])p]ication  of  warmth  to  the  extremi- 
ti<*s  ;  and,  since  its  good  eff'ect  is  prol)ably  largely  due  to  the  diminution 
of  rercbral  an<l  spinal  hypenemia,  we  may  reas(»nably  expect  that  coin- 
cident lowering  of  the  genenil  blood  ]>ressure  l)y  the  administration  of 
such  agents  as  nitroglycerin  will  niat<'rially  favor  this  end. 

As  the  general  temperature  is  not  usually  v<Ty  high,  and  lifting  or 
other  manipulation  of  the  patient  is  very  ])ainful  and  likely  to  produce 
muscular  spasm,  the  use  of  eold  bathing  is  contra  indicated  ;  moreover, 
by  inducing  contnictiou  of  the  cutaneous  vascular  area  it  wouhl  tend  to 
li(*ighten  the  blood  ])ressnre  in  internal  (►rgans.  Applications  of  ice  to 
the  head  and  spine  as  dir<Mte<l  are  far  less  troublesome,  less  painful, 
moH'  etticient,  and  pnibably  unattended  by  the  ill  effect  n»ferrt»<l  to. 

Cold  douches  to  the  head  or  the  use  <►!'  a  Ijciter's  coil  where  i(»c  can- 
not l»e  had  may  be  advantag<'ou>ly  ^niployed,  but  they  are  not  of  the 
same  eflicien(?y  as  the  continued  application  of  ic(». 

Aufrecht '  reports  a  cas<'  of  cerel)ro-s])inal  meningitis  with  low  tem- 
jH»rature  treated  with  hot  baths,  40"^  (\,  with  immediate  remission  of 
symptoms  and  subsequent   recovery.      His  patient  was  a  man  twenty- 

'  I)i*'  ThrrajHf  drr  (ityrnirurt,  .Ian.,  ISi^'). 
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Hvi'  years  nf  age,  in  wboin,  ut  the  end  of  tho  third  Aveek  of  illm  ^^ 
beniimlM^d  seiisoriuin,  i-tuisrant  delirium^  imil  I)er^ii^ltent  opisth«UcwiO? 
existed.  The  pulse  was  rapiti,  Init  tlie  lever  had  subsided,  **  After  the 
8(mHi<*h*rirL'  liad  histtHJ  ten  days,  in  vi<'W  of  tlie  frequent  pulse  and  low 
teinpc/rature  it  was  ^lerided  to  use  tlif  liot  hatlis.  Tiieri*  were  givt^n 
from  tiie  15th  to  17th  *»f  Aja-il  tw<-lve  hntlis  at  40'-  C.  of  ten  tiiinntes* 
duration  each,  After  the  hrst  l>atlis  i!y]m)veineiit  began.  GnidunUy 
the  sen»orium  cleared  up,  pain  and  upistlioionos  diminished,  tn<tintin- 
enee  of  urine  and  fieees  disajvpeared,  the  alKlneens  nerve  as*-unu*«l  its 
nornuil  fuiit*tion,  and  the  powi-r  of  s[»eeeli  returned.  I/pui  di>i*i»ntinu- 
ing"  thr  trt'atnieiit  noetnrnal  h<:adaeh(^  and  delirium  reappeared,  where- 
ujNjn  thrre  more  hatlis  Wi-r*^  jiriven,  afti-r  whit  h  all  symptoms  of  di>ea^ 
vanii^hed,"  '  This  very  interesting  easi'  suiro-t^sts  a  wider  field  oi*  useful- 
ness for  hot  baths  than  within  the  eliniea!  bmitations  nji-nrioned.  Timt 
hot  baths  may  be  useful  in  the  absenee  of  fever,  with  iefldc  |iulsi%  eloudcd 
sensoriuni,  and  headaehe,  need  snrj>rise  no  one  ;  but  reniend Bering  the 
great  hypeneniia  in  all  stages  of  tliis  disease  of  the  vessels  uf  the  bniin 
aiul  *'onh  the  rxtent  of  tlie  inflammatory  rxutlate  within  the  rrauiuia 
anxt  spinal  eohnnn,  and  the  not  infre*juent  eongestiiui  of  other  iutenial 
organs,  it  would  be  i>er feet ly  rational  to  expeet  benefit  in  other  CHs^m  in 
which  the  temperature  wa*5  nf>t  very  higli,  even,  or  ]>erhai>s  mnst,  in  the 
early  stage  itf  this  infeetion.  Hyperjiyrexia  rarely  oeeurs  in  tliis  diseaj^* 
exeept  just  before  death, 

Indetu],  high  tempenitnrt*  is  not  a  eharaeteristie  of  eerebro-^jnual 
meningitis,  and  may  in  many,  if  mA  nuist,  eases  be  ignored  if  measures 
M'hieh  might  add  tu  the  pyrexia  tend  to  the  relief  id*  other  niiirt*  im- 
portant eonditiuns  ;  anil  |>robably  mithing  is  more  im|Jorlaut  than  the 
diversion  of  bloftil,  if  if  ean  be  eflirted,  fnim  the  engorged  eerebral  and 
spinal  vessels,  and  no  mensure  seems  bettei*  ealeulateil  Ut  efleet  this  than 
tfie  measure  under  eonsidenrtion.  It  may  also  be  servieeable  by  favor* 
ing  the  elinunatioti  thrmigh  tlie  sweat  ghiuds  of  ttixie  agents  ;  ami  also, 
by  lej^s*?ning  ue|)hritie  hypera^niia,  inerease  the  funetional  aetivity  of 
the  kidneys  with  a  like  result.  Jt  would,  nu>reover,  in  the  judgment 
of  the  writer,  be  ratitjual  to  associate  this  willi  tlu-  aii|ilic'atic»u  »»f  iet*  to 
tlu^  head  and  over  the  earotid  arteries;  tind,  if  the  reasoning  is  just, 
tliese  measures  are  espt^einlly  applieable  to  the  early  stage  of  tlie  affec- 
tion Ix'feire  injury,  mechanicul  or  other,  is  done  to  tlie  important  strue- 
tures  impliented. 

Other  remedies  of  antidyne  and  hypnotic  properties,  such  a.s  |K>ta^ 
sium  luNimide,  ehlond  hydnite,  sodium  bromide,  bromoform,  plu-natviin, 
and  ehlorufnrni,  are  at  times  useful,  but  none  of  tUvm  are  so  |ic>toijt  fur 
giiod  tis  nmrjihine  in  eases  where  it  is  wt-ll  borne.  The  writer  has  seen 
phenaeetin  give  the  most  marked  reHef  to  the  painful  symptoms  and 
indnee  quiet  and  restful  sleep  in  other  forms  *d'  meningitis,  and  should 
lie  inelined  to  expeet  similar  benefit  in  the  epi<lemie  form.  liKhde  of 
potassium  has  long  enjoye<l  some  repute  as  a  sorl»i*faeient  in  thi>  attee- 
tion.  In  syphilitic  eases  and  in  subacute  and  chronic*  eases,  atter  the 
subsidence  of  acute  symjitoms,  it  may  be  of  some  value,  but  in  the 
career  of  the  disease  it  ean  be  of  little  service.  Its  value  at  any  time 
when  syphilis  doe«  not  compliejtt*'  the  trouble  has  doubtless  been  exag- 

'  Jounud  of  iVmx/uB  atul  Mruitd  DmvtM^  March,  1895. 
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gerated.  The  use  of  quinine  has  been  advocated,  but  it  is  of  doubtful 
advantage,  nor  is  there  any  reason  to  suppose  it  more  useful  in  the  inter- 
mittent cases  than  in  others. 

To  maintain  the  strength  of  the  patient  careful  attention  should  be 
given  to  the  food.  It  should  always  be  liquid,  and  should  be  adminis- 
tered at  short  intervals.  If  the  vomiting  makes  it  difficult  to  retain  the 
food,  advantage  may  be  taken  of  an  administration  hypodermically  of 
morphine  to  give  a  somewhat  larger  quantity  than  at  other  times.  The 
use  of  chloral  hydrate  by  enemata  will  often  relieve  this  symptom  for  a 
time  and  enable  the  patient  to  retain  food.  Rectal  feeding  may  also  be 
practised  with  advantage,  in  which  case  the  food  should  always  be  pep- 
tonized. The  writer  is  skeptical  as  to  the  benefit  of  forced  feeding  m 
troubles  of  this  kind.  -The  use  of  a  stomach  tube  is  very  likely  to  in- 
duce efforts  at  vomiting.  The  struggle  necessary  for  its  introduction 
must  add  to  the  pain  in  head  and  back,  produce  severe  muscular  con- 
tracture, and  in  the  young  and  timid  convulsions  may  be  excited.  The 
free  use  of  water  at  such  temperature  as  best  suits  the  patient,  if  it  can 
be  retained,  is  always  desirable.  With  little  children  the  white  of  an 
egg  may  often  be  given  mixed  with  water,  slightly  sweetened  and  acid- 
ulated with  lemon,  without  exciting  opposition,  to  the  manifest  advan- 
tage of  the  patient.  Animal  broths  in  all  forms  may  alternate  with 
milk  and  eggs.  The  administration  of  stimulants  may  become  needful, 
especially  when  food  is  badly  iissimilated.  At  times  a  little  champagne 
iced  or  brandy  and  ice  will  quiet  the  stomach,  and  enable  food  to  be 
retained  better  than  anything  else.  When  they  add  to  the  excitement 
of  the  patient,  increase  the  pain  and  delirium,  or  notably  heighten  the 
fever,  it  is  best  to  omit  them.  Milk  punch  by  stomach  or  bowel  is  a 
good  form  in  which  to  give  alcoholic  stimulants.  At  all  times  when 
there  is  great  depression  and  a  feeble  heart  they  may  be  tried,  subject 
to  the  al^ve  conditions. 

In  cases  that  recover  convalescence  is  often  protra(*te(l  and  re(iuires 
the  careful  supervision  of  the  attendant.  Stimulants  may  be  re<iuired, 
but  if  food  is  taken  in  fair  quantity  and  appears  to  Ix*  well  digested  and 
assimilated,  alcohol  may  be  advantageously  dispensed  with.  A<'tiv(»  exer- 
cise is  commonly  impracticable,  but  passive  exercise  in  the  n\Hn\  air  and 
sunshine  should  be  enjoined  as  soon  as  it  can  be  borne  witluHit  distress. 
Massage  of  paralyzed  musch's  and  of  stiff  and  painful  joints  will  be  of 
ser\'ice.     With  this  electrical  stimulation  may  be  ass(H'iated  to  advantage. 

Various  drugs  are  recommended  during  this  p<*ri(Hl,  such  as  mercury 
and  i)otassium  i(Klide  to  favor  absorption  of  inflammatory  products,  iron, 
cod-liver  oil,  bitter  tonics,  etc.  (ickkI  fcMKl  when  it  can  Im*  digested  an<l 
assimilated  is  the  only  real  Umic,  and  drugs  of  this  class  are  only  val- 
uable in  so  far  as  they  favor  these  ends.  It  is  to  be  frared  that  in  the 
majority  of  instances  they  an*  more  likely  to  disturb  the  stomach  and 
imi)air  digestion  than  to  improve  it.  P<'rhaps  a  few  drops,  not  al)ove 
five  or  ten,  of  the  muriatcd  tincture  of  iron,  with  a  slight  excess  of 
hydrochloric  acid,  especially  in  cases  when*  this  acid  is  shown  to  1m» 
deficient  in  the  gastric  secretion,  taken  directly  after  meals,  will  at  times 
prove  of  value.  But  so  far  as  drugs  are  cf)ncerned  it  may  be  siiid  with- 
out reservation  that  no  drug  that  disturl)s  the  stomach  can  at  this  time 
be  other  than  harmful,  and  no  matter  what  the  >up|Hrs<'d  indications  for 
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its  use  it  Bhould  be  withheld.  With  these  may  be  classed  even  those 
peptonized  and  other  artificially  digested  foods  which  offend  the  taste 
and  nauseate  the  patient.  Sapid  foods  that  "make  the  mouth  water'' 
also  excite  the  gastric  secretion,  and  are,  other  things  being  equal,  most 
easily  digested.  There  can  be  little  doubt  that  enjoyment  of  food  has 
much  to  do  with  its  proper  digestion,  or,  at  any  rate,  food  that  offends 
the  taste  or  has  merely  lost  its  savor  by  reason  of  sameness  is  less  likely 
to  be  promptly  digested.  As  much  variety  should  therefore  be  secured 
as  is  practicable.  It  is  much  to  be  feared  that  lack  of  suitable  season- 
ing is  too  often  a  characteristic  of  sick-room  diet.  Insipidity  in  food 
with  defective  taste  in  the  invalid  is  an  unhappy  conjuncture.  As  there 
is  no  local  inflammatory  trouble  in  the  alimentary  canal,  in  these  cases 
there  can  be  no  reason  why  pungency  in  food  should  be  objected  to  if  it 
accords  with  the  patient's  taste. 


ERYSIPELAS. 

By  GEORGE  DOCK,  M.  D. 


Synonyms:  Rose,  St.  Anthony's  fire;  firysip^le  (French);  Erj-- 
si|K»l,  Rothlaiif  (German),  etc.     The  etymology  is  uncertain. 

Definition. — Erysipelas  is  an  acute  infectious  disease  characterized 
by  a  i)oeuliar  inflammation  of  the  skin,  with  fever  and  other  general 
symptoms,  and  caused  by  the  streptococcus  of  Fehleisen. 

Etiology  and  Pathology. — Formerly  considered  a  so-called  gen- 
eral disease  caused  by  alterations  in  the  body  fluids,  especially  bile  (Galen 
to  writers  of  the  nineteenth  century*),  with  a  local  manifestation,  we 
nt)w  know  that  ervsijK'las  is  of  bacterial  origin,  beginning  as  a  localized 
infection  and  j)n)clucing  general  symptoms  as  the  result  of  the  local  dis- 
ease. V<»ry  early  in  the  history  of  bacteriology^  bacteria  were  found 
in  erysipelatous  lesions,  but  their  constant  occurrence  was  first  shown  by 
K<K'li.*  Ai)out  the  simie  time,  and  independently,  Fehleisen^  not  only 
demonstrated  the  presenw  of  the  organisms,  but  by  cultures  and  sub- 
so<|uent  inoculations  showed  their  causal  relation.  The  inoculations 
included  seven  on  human  beings,  the  subjects  of  inoperable  malignant 
disease,  and  justified  by  the  clinical  observation  that  erj'sipelas  acquired 
in  the  ordinary  way  in  such  eases  s<*emed  sometimes  to  have  exerted  a 
favorable  influence. 

Th<'  streptoe(K*eus  of  Fehleisen  was  supposed  at  first  by  its  discoverer 
and  others  to  be  .v///  f/fncrisj  and  it  was  not  until  several  years  after  the 
first  anuouncement  of  Fehleisen,  when  the  value  of  the  indeix»ndent 
re.s<»arehes  of  Roseni)aeh,  Passet,  and  Garre  on  pyogenic  streptocwci 
could  be  realized,  that  the  s]H»eifie  nature  of  Fehleisen's  organism  was 
seriously  (juestioned.  Since  then,  as  the  result  of  an  enormous  amount 
of  ex|M*riniental  and  much  clinical  work,  the  belief  has  gaincil  accept- 
ance tliat  the  strepto('(M*cus  of  erysipelas  is  identical  with  the  atrepto- 
rorans  jji/o(/niff<  of  Rosenbach,  and  cannot  be  distinguished  from  the 
stn'ptococei  found  in  suppurative*  lesions  of  the  most  diverse  kinds — 
r,  (/.  phle^m(m,  puer|K*ral   |KTitonitis,  certain  anginas,  etc. 

A  <liscussion  of  the  various  observations  and  ex|wriments  for  and 
against  tlie  sjK'cific  nature  of  the  ervsi])elas  organism  is  quite  outside  the 
ol/jcct  of  the  pre.s(Mit  article.     Much  confusion  has  been  thrown  around 

'  h\  {/.,  "There  are  a  nuinbor  of  reasons  which  make  it  extremely  probable  that  the 
connection  l>et\vtH'n  the  skin  and  nnic<Mis  membrane  of  the  alimentaiy  canal,  between  the 
|>crspiration  and  the  secreti(m  of  bile,  In'tween  the  K<dar  plexus  and  the  cntaneouR  nervea, 
js  <*tl"cctive  in  the  production  of  ervsipelas"  i  Keil,  Fifherlehre^  vol.  ii.,  1804). 

-  Nepveu,  Den  liucU'rit-A  t/ann  t Kiysiptlr,  Paris,  1870;  Huetor,  Deutsche  Zeitachrifi  fur 
('hirunjie,  IStJS,  i.  p.  i. ;  (Vntmlbhitt  fiir  (lie  rnt'd.   WlnHrnsrfmften^  1868,  No.  35. 

•'  **Ziir  Untersuchnnpvon  j)athoj4encn  Mikro-organismen,"  Miitheilungen  aua  dem  Kaia» 
(ii^nndhntMimf,  1881,  IM.  i.  S.  38. 

*  FchhMscn,  "  Aetiologie  des  Ervsipels,"  Herlin,  1883,  Verhandlungen  der  Wik 
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Aiijjet't  bv        ng  to  adhere  closely  to  the  generally  aomitt cm!  rlininil 

inutomieal  itiuturey  of  ery^ipela;^.     By  ignoring  the?^^  faitiuv^  viiri- 

nthors  have  thought  to  have  proclueed  erymfH^UiH  with  iniltiir*?i*  nf 

lit  speeies  of  micro-oi^uiism.s,  when  in  reality  the  ehange  pn> 

"  was  not  erysif>ek6  at  all.     The  ulea  that  ery?iijH'la*^  in  man  ha§  in 

a  cases  been  produced  by  (jtht*r  organirini^  than  the  gtmittjcoecui* 

shleisen  ( ntaphy I oewd,  typhoid  baeillij  ete/)  has  two  iK»fc?.^ihle  !5cmi*ee*i 

fallacy.     One  ot^  these  is  that  the  mipposititioui^  erysijjehij?  is  not  a 

*>r}mi)eks.     This  was  no  doubt  the  ease  with  the  ex |)eri mental 

gxy  eiy^sipelas  of  rabbits  describetl  by  Kot^h.    The  other  source  of 

jy  ie  the  fiiet  that  the  oi^nisms  culti\'atcd  from  erj'sijx^Iatons  lesions 

TOve  been  recent  arrivals  there, 

ID  old  idea  that  the  erysijielas  ooeei  eau  be  reenpiizLnl  by  t lie  resnits 
inoeulations  in  auinials  has  been  nhntjst  entirely  abaudnneil  by  all 
foo  have  otrefully  examined  the  matter/     Whatever  the  future  may 
^veal  in  reganl  to  tlje  relation  of  the  strc*ptf>c»oeei  found  in  van*nis  dis- 
uses, we  can  at  [^resent  assume  that  under  oitlinary  eonditions  erysi[M:^ 
las  in  man  is  always  caused  by  streptocoeei  morphokigienUy  similar  tn 
the  eomnum  stre|Jt<XTKTi  of  supinmition. 

For  obtaiuing  these  orgiuuNnis  in  puiT  cultures  various  metluKb  an" 
used.  The  usual  meth*Ml,  and  the  old  one,  is  to  remove  a  piet*<*  of 
affeetod  skin  with  the  must  ri^id  antiseptic*  pix.*eaution  and  plae*/  it  ut 
sterilized  bouillon.  This  is  of  eourst^  a  method  whieh  eannot  lie  hsihI 
very  fnjquently,  and  as  n  substitute  that  nf  Achalme'^  is  pifferable  : 
After  earefully  tlisinfeeting  the  skin  a  thin  layer  of  eolhidion  h  nipi*tly 
dried  over  the  part  to  be  examined  ;  a  sterilized  laueet  h  then  [uisshI 
rapidly  through  the  eollotiion  into  the*  deep  layer  <»f  the  skiu.  The  first 
driuis  of  bhxKl  are  removed  by  the  aid  nf  ii  sterilized  pi|)«'ite.  The  .^kiu 
is  then  squeezed  sn  as  to  press  out  a  drnp  or  twti  of  ??t*rnni,  whieh  is 
reeeived  in  a  sterilized  piiiette.  From  tliis  tulies  of  imtnmt  nu-dia  a  lie 
intictdatech  It  is  ncn/f^si ry  to  use  a  ^ochI  de;d  fif  sennn,  Inn^anse  even 
in  tfiat  fnini  the  most  active  seat  of  t lie  disease  thc^  miembes  may  !h»  nirc^ 
C'ultnres  from  tlitierent  eases  of  ervhi|H:'las,  ur  fnan  the  stune  t^ise  in 
different  media,  give  results  whieh  tliffrr  slightly,  as  can  be  seen  fronj 
the  deseriptioos  oi*  varions  observers.  ( *u  the  wlnle,  grown  nnilcr 
similar  eireumstances  the  cultures  show  unmistakable  resemblances. 

In  gelatin  the  colonies  grown  at  the  ordinary  tem])cratnre  become 
visible  in  from  thirty-six  to  forty-eight  hours.  In  the  depths  of  the 
gelatin  they  appear  as  small,  opaque,  white  specks,  round  and  sharply 
circumscribed.  Those  on  the  surface  are  somewhat  larger  and  almost 
hemispherical.  Examined  with  a  moderate  power,  the  margins  are  seen 
to  be  slightly  irregular.  The  centre  of  the  colony  is  milk-white,  the 
border  somewhat  translucent.  From  the  fact  that  the  gelatin  is  never 
liquefied,  the  streptoccxxn  can  be  distinguished  from  the  white  staphylo- 
coccus which  may  grow  in  the  culture  as  the  result  of  contamination 
from  the  skin.  In  agar  or  serum  at  35°  C\  the  colonies  grow  more 
rapidly  and  are  more  translucent. 

Grown  in  bouillon,  the  medium  becomes  turbid  in  about  twelve  hours, 

*  Kurth,  ArbeUen  nus  dent  Kais.  Gesundheitsamty  1891,  vii.  oH{^ ;  Von  Lingelsheim, 
Zeitschrift  fiir  Hyqieiw^  xii.  308. 

^  Achalme,  "\Sur  rftrysipt^le,"  Paris  Thesii*,  1S02. 
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but  clears  up  in  three  or  four  days,  and  the  cocci  then  form  a  granular 
sediment  on  the  bottom. 

In  milk  the  streptococcus  causes  a  local  coagulation  in  the  course  of 
sevenil  days,  followed  more  or  less  rapidly  by  complete  coagulation  and 
subse(iuent  retraction  of  the  clot,  leaving  the  serum  clear. 

Examined  alive  in  liquid,  the  streptococcus  shows  only  Brownian 
movement. 

The  streptococcus  of  erysipelas  stains  readily  with  the  usual  aniline 
dyes,  and  faintly  with  carmine  or  haematoxylin.  It  is  not  decolorized  by 
the  methods  of  Gram  and  Weigert. 

The  appearance  of  the  organism  diifers  slightly  according  to  the  soil 
in  which  it  is  grown,  but  in  general  it  forms  short  chains  of  from  six  to 
eight  cocci  on  solid  media.  In  liquid  media  the  chains  may  contain  as 
many  as  thirty  to  forty  cocci.  They  measure  from  .3  to  .6  micromilli- 
metros  in  diameter.  The  chains  often  contain  pairs  in  closer  apposition 
(diplococcus  forms).  In  old  cultures  the  cocci  show  considerable  varia- 
tion in  size,  and  also  in  intensity  of  staining. 

The  streptococcus  of  erysipelas  grows  well  in  the  air,  but  it  also 
grows  anaerobically.  According  to  Achalme,  it  grows  better  without 
access  of  air.  Lubinski  ^  could  see  no  diflRerence  in  the  appearance  of 
the  colonies  grown  under  both  conditions.  Both  observers  say  that 
vitality  and  virulence  are  well  preserved  in  anaerobic  cultures.  Ac- 
cording to  Achalme,  the  streptococcus  grown  anaerobically  shows  more 
markeci  action  than  otherwise,  so  that  he  claims  it  is  really  a  facultative 
aerobe. 

The  streptococcus  grows  best  in  alkaline  media.  It  produces,  how- 
ever, an  acid  reaction  in  the  medium,  which  is,  according  to  Achalme, 
less  marked  than  that  produced  by  streptococci  from  pus,  although  this 
observer  also  claims  that  attenuated  cultures  of  erj'sipelas  cocci  produce 
an  acid  reaction  more  rapidly  than  virulent  ones.  The  acidifying  power 
varies  much  with  the  medium  in  which  the  organisms  are  cultivated. 
The  nature  of  the  acid  formed  is  not  known. 

The  ervsijielas  coccus  is  sensitive  to  extremes  of  heat  and  cold  and  to 
variations  in  its  culture  soils,  but  with  care  in  the  selection  of  the  cul- 
tun'  and  the  soil  may  l)e  kept  alive  for  long  pcrio<ls  (*^  almost  unlimited,'' 
Achalme). 

Both  (»x|)eriments  in  vifro  and  clinical  observations  go  to  show  that 
the  organisms  may  remain  latent  for  long  |ieriods,  and  then  as  the  result 
of  some  change  in  the  environment  which  favors  their  activity,  or  in 
<*oiisequence  |)erhaps  of  the  disiij)|K»arance  of  some  substance  which  inter- 
feres with  them,  they  may  become  active.  In  consequence  of  this  quality 
certain  auto-infecticms  may  be  explained. 

The  virulence  of  the  stn^ptcK'occns  of  erysijx^las  varies  extremely — 
in  fact,  quite  as  much  as  that  of  the  similar  cocci  found  in  other  diseases, 
(cultures  may  be  attenuated  and  their  virulence  restored,  although  the 
latter,  or  even  the  preservation  of  a  fixed  degree  of  virulence,  is  a  matter 
of  great  difficulty. 

In  ex|K»rimenting  with  cultures  of  erysipelas  cocci,  rabbits  offer  the 
l)est  medium,  and  in  them  all  the  degrees  of  intensity  of  the  reaction 
may  be  observed  with  cultures  of  different  degrees  of  virulence.     Thus 

'  (Vntralblattfur  Bakterioloyk  unci  Parasitcnkundc,  Bd.  xvi.  No.  19,  1894. 
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m  the  most  severe  cases  there  is  a  genenil  sepsis  without  local   leii^ion 

either  from  inoeulatioii  in  a  vein  or  in  tht*  slvin.  In  the  ileijiK^endiijg 
Bcale  of  vlrulpiiee  we  have  fatal  sep-^i;^  folluwing  more  or  less^  severe 
ioeal  lesion  ;  liK^lizeil  en^sijieUis ;  niiltl  redness  and  swelling  of  the 
skin.  Fimilly,  enltures  may  Ix*  sn  attenuated  as  to  [irtxliiee  no  hit'al 
alteration. 

According  to  numerous  exjx^rinients,  pntn'tartion  is  a  powerful  assist- 
ing source  of  virulence  in  a  strt*ptiK'oc<'ns  culture— a  fact  whi<*h  has  an 
importiint  bearing  tm  pnerixu'al  crysi(>elatons  rnfecti(»n.  The  syinbit^sis 
of  the  sireptoerM-ei  is  doubtless  of  great  importance.  Roger  madi^  the 
interesting  nbscrvation  that  injectinns  of  liltered  cultures  of  mierocot'cus* 
prodigiosus  with  very  weak  eultui-es  of  strept<x*i»eeus  produeeil  a  sev*ere 
infection.  Clinically,  mixed  infection  of  sti'eptoeoc^cus  and  4>ther  Ijac- 
teria  is  n(tt  uucfimmon,  but  so  for  as  erysij>plas  iseoneenied  reliable  data 
are  st'auty. 

The  ui(»dc  in  which  the  orgjinisms  pnMlucc  the  phenomena  i»f  the  dis- 
ease is  by  no  nutans  so  tlefiniteiy  known  in  the  case  *>f  crysitxhis  as  in 
trtanns,  diphtheria,  and  some  other  vliseases.  Manfredi  ana  Traversa, 
who  were  the  drst  to  experiment  with  soluble  prixluets  <4*  the  cooei,  were 
able  to  produce  only  transitory  nervous  symptoms.  Aclialnie  had  a 
similar  experience.  Roger  thought  he  obtained  a  soluble  toxic  substam*e 
from  er)'sipelas  cultnrt\s  the  acti<jn  of  which  was  not  in  prnpirtion  to 
the  dose  employcHi.  Roger  asserterl  tlmt  liy  heating  this  snf»stauce  at 
110°  C.  it  acquired  vaccinating  *pialities.  Courmont"  holds  that  the 
streptoetHMnis  priKlnees  a  slowly  acting  jireflispfsing  substance,  with  last- 
ing  effects,  but  one  that  acts  indiix»(*tly.  Rrieger  and  Wassennann^ 
found  die  urine  in  a  case  of  erysi[»c^las  with  ncjihritis  very  fatal  to 
mire.  Stern  '  found  that  the  scrum  of  v<'si*'l(  s  in  cases  at  the  height 
of  the  disease  was  niucli  mi>re  iatal  to  mice  than  bhMKl  scrum  of  normal 
subjects. 

Numerous  cx|K'rinients  in  the  treatment  of  malignant  disease  by 
injections  of  erysijK'las  or  streptoc^tMx-us  toxins  have  shown  that  the 
serums  or  filtnites  usually  priKlnee  the  general  sym[»t<»ms  of  erysipela^s 
The  exixriments,  [lowever,  have  added  little  to  our  knowk*ilgt*  of  the 
erysi|xlas  jMiison. 

Altliough  the  streptoccfccns  is  tlie  cause  mir  fptd  nan  of  ervsiiMdas,  it 
is  eviilent  there  must  he  other  factors.  First  ann*ng  these  is  indivitlnal 
preilisjKisitiun,  the  real  nature  of  which,  however,  we  do  not  yet  uuder- 
stau<l.  That  the  varifms  nuisc^s  t»f  tcuiponiry  or  permanent  ^^•l*J^kness 
of  the  tissui's  luv«ir  the  fMXurrence  of  the  <liseiise  we  can  easily  l>elieve. 
Si  aleoholisni,  cx[Hisure,  ovcrwr>rk,  exhausting  disease,  even  hunger 
anrl  fatigue^  come  in  play. 

A  ver\'  important  factor  is  the  existence  of  a  solution  of  continuity 
of  the  skin  or  a  mucous  memliranc.  Ofxrations,  wounds  of  all  kinds^ 
accidental  lesions,  injuries  received  at  post-mortem  examinations,  acne 
and  other  skin  <lis4njses,  soits  or  al)nisit*us  of  the  eye,  mouth,  uose^  or 
plum^ux,  boring  the  lobe  of  the  car  for  earrings,  openition  Wijunds  of 
tlie  nose,  thmat,  or  mouth,  cautery  wounds,  trachcc^tomy  incisions, 
leech  bites,  the  umbilical  cord  or  stump,  the  uterus  post-partura,  may 

>  Bevue  de  Mid.,  18W,  No.  10,  p,  843.  '  CharUi  Amai4m^  Bd.  xriL 

^  Oongresafur  innere  3/ec^.,  xii.  p.  2S6. 
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furnish  the  points  of  entrance  of  the  germs.  The  old  di\Hision  of  ery- 
sipelas into  traumatic  or  surgical  and  non-traumatic  ("  idiopathic  ")  or 
medical  erysipelas  is  falling  into  deser\'ed  disuse,  or  when  used  at  all 
the  terms  are  applied  in  a  different  sense  from  the  original  one.  In  the 
old  sense  idiopathic  cases  were  due  to  an  internal  alteration  becoming 
localized  in  the  skin,  surgical  cases  to  the  entrance  of  a  '^  contagium.'^ 
It  is  reasonable  to  suppose  in  many  cases  that  even  if  no  wound  can  be 
seen  there  is  nevertheless  one  present,  however  small,  in  the  skin  or  a 
neighboring  mucous  membrane  (throat,  nose).  We  must,  however, 
admit  that  diminished  vitality  of  the  covering  epithelium  may  suffice 
for  the  entrance  of  the  germ  without  solution  of  continuity,  or  that  in 
certain  circumstances  infection  may  take  place  through  physiological 
wounds,  such  as  the  tonsils.  For  such  cases  the  term  "  crypt(^netic  *' 
is  preferable  to  "  medical "  or  "  idiopathic."  From  what  we  now  know 
of  the  bacteria  of  erysipelas  we  may  suppose  that  the  organisms  are 
often  present  in  or  on  the  body,  but  lack  the  assisting  causes  necessary 
for  the  development  of  the  process.  Among  these  causes  may  be  men- 
tioned putrefaction  or  the  presence  of  certain  micro-organisms  as  already 
mentioned. 

Disturbances  of  the  circulation  around  the  point  of  entry  are  im- 
portant assisting  causes.  This  has  long  been  known  to  clinicians  and 
has  been  demonstrated  experimentally.  Roger  ^  found  that  when  strep- 
tococci were  inoculated  into  both  ears  of  rabbits  and  the  superior  cer- 
vical ganglion  of  one  side  destroyed,  the  local  reaction  was  favored  on 
that  side.  He  also  found  that  section  of  a  sensitive  ner\'e  assisted  the 
infection.  Apropos  of  this,  Guinon^  raises  the  interesting  question 
whether  nervous  affections,  such  as  hysterical  hemianaesthesia,  ex- 
ophthalmic goitre,  etc.,  have  any  effect  on  the  course  of  erysipelas. 
Ochatin^  and  Von  Lingelsheim*  varied  these  experiments,  producing 
hypenemia  by  section  of  nerves,  and  also  by  the  use  of  collodion  or 
adhesive  plaster  and  injecting  cultures  of  erysipelas  cocci.  They  found 
not  only  that  the  process  was  more  severe  in  the  hypenemic  ear,  but 
that  even  cultures  of  mild  virulence  could  produce  severe  lesions. 

Filehne*  has  shown  that  by  raising  the  temperature  of  inoculated 
animals  the  infection  runs  a  more  rapid  and  more  favorable  course. 

Contagion,  or  the  acquisition  of  the  disease  from  another  known 
case,  does  not  occupy  as  important  a  position  in  regard  to  erysipelas  as 
it  did  in  the  preantiseptic  days.  In  fact,  in  surgical  wards  now  the 
disease  is  hardly  ever  seen  to  spread,  and  when  it  does  some  error  in 
teehni(iue  can  usually  be  discovered.  It  has  been  thought  that  erysipelas 
is  contagious  in  the  sense  that  it  may  be  acquired  "  through  the  air." 
This  is  possibly  only  when  the  germs  themselves  are  transported  in  that 
medium,  and  its  actual  occurrence  is  always  doubtful.  An  interesting 
case  of  indirect  contagion,  which  also  illustrates  the  resistance  of  the 
organisms,  is  reported  by  Stumpf.^  A  woman  had  a  boy  infant,  born 
in  1888.  He  acquired  erysipelas  and  died.  In  1889  a  girl  child  was 
born  and  remained  healthy.     In  1890  another  boy  was  born.     He  was 

"  Compter  renduA  de  la  SocieU  de  Biologie,  1890,  p.  222. 

^  Traite  de  Midecine,  tome  ii.  '  Arch,  de  Mid.  exph.  et  d^Anat.  path.,  iv.  2. 

*  Zeitschrift  fiir  Hyqiene,  xii.  *  Proc.  PhyMog,  Soc.,  Cambridge^  Aug.  11,  1894. 

«  DeiUAche  med.  Woch.y  March  17,  1892,  p.  231. 
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wa.sl»f'tl,  i\m\  \\\v  shirt  worn  liy  tlir  firht  rhikl,  whioh  Imd  not  been  U!s>ed 
ill  till'  mean  Xnni\  was  put  m\  liini.  Tliirtot^n  ilays  later  he  develoiK-cI 
erv8i|x'lii^,  witli  ii  rclapi^u  uikI  iiltiinute  recovery* 

EryHi|x4iih  is  intfueiiced  to  a  certain  extent  by  atmospheric  condi- 
tions. In  tliis  country  it  i.s  imy^i  fre*jiient  in  the  early  spring.  Low 
tcnijK'ratiiro  ami  nioisMnr  and  rapid  rliantres  in  tem|M'ratiire  aid  in  it^ 
prfulnctinn.  At'c(»rdin^  to  the  iiivestipitioiis  of  Anders,^  the  niinilx»r 
(>f  cai^o  incn^ast^s  fnun  Aiiferust  to  April  (in  IMiilailelphia),  and  then 
decreases,  One  halt*  of  all  tlie  cases  occur  in  Febroary,  March,  April, 
and  May.  These  rehitionf*  are  not  always  the  same  in  other  place8  and 
times. 

Ery>i[K'Ias  »>  most  fretpiently  ol»ser\^ed  in  early  middle  life. 

Xot  \vi  t  list  audi  II  j:  tlic  titivate  r  cxjjosnre  to  w«mnds  %m  the  |mrt  of  men, 
the  tciii[>orary  pivdispo.^ition  furnislied  by  tlie  puerjM'nil  condition 
makes  tiic  ivlative  projH»rtion  of  the  scxeti  less  nnei|iial  tlian  mijy^ht  be 
supi>*>se<b  Anders  puts  the  projKirtiou  of  men  and  women  af!e<*ted  as 
three  t«*  iWM, 

pATHoi,n<iii'AL  Anatomy. — Even  durin^^  life  the  lesion  of  en*- 
sipelas  exbiljits  tfie  i^ardiual  signs  of  inHamuiation.  After  deiith  the 
redness  and  swelling:  are  iliminished,  es|>eeially  tlie  former.  The  micro- 
sci>pie  alteniti*ins  in  the  tissues  have  been  carefully  studied  in  pieces 
excises!  during  life,  controlled  by  tiic  examination  of  experimental  le- 
sicms  in  animals.  Our  kufiwledtre  of  the  changes  is  due  largely  to 
the  investigations  of  Yuljiiaii,  A'^olkmann  and  Stcndener,  llcnaut,  Till- 
manns,  Kauvier,  Cnrtnl,  and  i>tliers,  tboiigli  the  researches  of  Fi'bleisi»n 
have  thrown  a  liglit  on  them  wbirb  former  investigators  eoultl  not  give, 
liecently  I Jnna  lias  pnldislied  tlie  results  i»f  his  observatii>ns,  which  till 
out  important  lacnu^e.  Following  Fehletsen,  the  lesions  are  dejscrilRHl 
as  in  tlin'c  zones.  The  outer  zone  is  In^vond  the  raised  mai'gin  of  the 
ervsipehitiuis  are^a.  Mierosco]rieally,  this  zone  shows  mass* 
the  lynjph  s[>iiees»  but  no  altenitions  in  the  tissues.  Thin 
inltt  fbt^  middle  tine,  eorresjiondinjg  to  the  advancing  margin  4>f  inflani- 
matioiL  It  is  characterized  by  the  evidem-es  of  inHamnuitory  reaction 
in  tlie  tissn€»s/*  The  vicinity  of  the  streptiK^oceus  colonies  contains 
numerous  small  cells,  ami  some  u(  tliese  cells  (Mtntain  coeci.  In  the 
third  zone  eiM/ei  an*  few  or  absent,  but  then*  are  traces  of  inflammation 
in  the  stage  of  retrogression  or  absorption.      According  to  Unna,'  the 

i>rocess  art'ects  the*  skin  and  suljcutaneons  tissue  siniultaiHMMisly,  but 
leals  nmre  rajmlly  in  the  skin,  and  seldom  reaches  the  lieight  it  does 
in  the  deejK^r  tissue.  In  tlie  subentanetms  tissue  he  finds  that  the  lUK'ci 
are  not  confined  so  es|R*cially  to  the  outer  zone  as  in  the  skin — a  diller- 
enee  which  he  sviggests  is  dia-  to  mtur  favorable  conditiouft  for  the 
gniwth  of  the  eocci  in  the  deejier  tissue.  This  corresjMimls  to  a  moi-e 
j*ever(^  prneess  in  the  subeutanetins  tissui\ 

In  the  inflammatory  areas  vascular  changes  are  marked.  The  veins 
and  ca]*inaries  are  distended   witli    hlotxl.      The    leneoeytes   are    not 

*  Joarwil  fff  thf  Amfrif^in  M*'*i'n*nl  An^orJntimt,  July  UH^  1iS9!l. 

'  In  ery»ipc*lii«  lymphjmjfitiji  is  jmrt  of  the  prtxv>w,  vet  lymplianj^itis  and  ery^sipelw 
art*  not  identit'ul,  eitlitr  i-linioiilly,  unutonuniUy,  nr  eliolog-ically.  LyiupIiuri^rJtLs  may  l>e 
prodiiwd  hy  varii>uw  kinds  uf  ImrU'iin,  ji,s  hIhiwii  !)v  the  researt^hi's  nf  Mst^ier  and  Levy 
\Deui*€hf»  Arrhivjiir  (  himrffir^  xxxvi.,  IHtUt,  Ii,  4  «.  5). 

'  HiMtopathfilcHfU  der  Hantkrankhfitni,  Ikn'Hil,  1894* 
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aniinged  etipecially  alon^  the  walls  nf  the  vossols,  l>iit  often  form  sinall 
groups  in  the  vessels.  TIh'V  are  (listiiietly  inereased  in  these  parts.  The 
U4i pi  1  lanes  often  coetuiii  rows  of  leiictN?ytes,  thmigh  aeeording  to  Uiiim 
diupedesis  is  not  a  eonstaiit  tx'eurreiiee.  The  arteries  are  dilated  in 
some  plares,  and  besides  an  Inereased  propc»rti(m  of  IeneLM.\vtet«  contain 
jnnAi  tM*:i^nilaled  lilirin.  In  other  plaees  ttie  arteries  are  narrow,  but 
|»hi|rg(*d  with  lilM'infats  tlirunilii,  i'untainiii|r  leneoeytes.  In  stmie  of  the 
veins  rent  rid  tlirondji  aw  to  Ih*  sih^u,  evidently  proj>a|i^ated  from  tliose  in 
the  arteries  or  capillaries,  Tht-rt*  is,  then,  a  paralysis  ui^  the  vessels, 
es|HH'ially  of  the  veins,  with  slowing  of  the  enrrent,  adliesitin  of  lenecn 
cytes,  and  intravasenlar  formation  of  fibrin,  esjieeially  in  the  arteries. 

The  lyni}>h  s|>afi's  aiKl  lyiuf^h  vesstOs  are  *listended  with  lyni[>h  con- 
taining streptm*«x*ci  in  rlauns  and  masses.  The  lencoeytes  are  touncl  \\\ 
greater  nnml>ers  as  the  pnw'ess  advances.  In  many  places  in  the  lynipli 
vessels  there  are  tinn  wlnti^  thrnmlii. 

The  vascniar  chaii;:<',s  are  by  no  means  the  only  ones  of  imjvortanee. 
The  eonneetive  tissne  breaks  d<nvn  and  liqneties,  or  bceonicis  fibri Hated 
ur  ecjii verted  into  a  pulpy  mass.  The  elastic  tissne  degenerates.  Tlie 
>pindlr  rells  <tf  t!ie  skin  Invak  <hnvn  and  their  rmch'i  disapjxnir.  The 
-stritM'il  antl  smooth  mascnlar  tilircs  ui'  tlie  skin  nnilergo  a  fatx:'  similar  to 
the  olhrr  tissues. 

The  epithelial  tissues  suffer  also.  Tlie  swelling  i^f  the  papilhe  loi>senji 
their  connection  with  the  overlying  tissue.  AVhen  the  papilla-  bre^ak 
down  tlie  cpitlielinm  fHlh>w>,  the  nuclei  lose  their  staining  cajxieity,  the 
protoplasm  beemnes  indistinct  and  stains  less  rea*!ily.  AceoiTling  Xo 
Tnna,  tlie  epitlielial  cells  do  mA  swell,  but  the  degeuenited  and  partly 
nerrotic  epith<dinrn  is  ndsed  tu  iuio  from  tlie  p;ii>illary  layer,  fonning 
thn.s  Idebs  or  vesicles.  In  the  e<*ntents  of  the  vesicles  ecK'ei  are  rai*e  in 
the  lH*ginning,  but  librin  and  leucocytes  are  always  jiresent.  Later, 
Uieteria  **f  varions  kinds  t-an  lie  found  in  tht'  vesicles,  Sanetinics  the 
lenctMytes  are  so  alnuHlant  in  tin:  eontrnts  itf  the  vi"sieh»s  that  thc^  Itcjuid 
is  turbid  or  opa<[Ur,  <ir,  in  other  wonls,  purulent.  Ocrasionally  vt^sicn- 
lar  ch'gt'nenaioii  of  the  epithelial  cells  takes  place,  as  described  liy  Cor- 
nil,  but  this  is  not  the  ciinse  of  the  gnjss  vesi(*nlar  lesions,  which  are 
due  to  the  ledenuitons  intiltratirm  of  the  papillary  layer  of  tlie  skin 
a  1  rc»ady  d  esc  •  r i  1  kh  1, 

In  eonfrast  to  the  niarke<l  rliangcs  in  the  surtac*e  ejathi^lintu,  that  of 
tli(*  sweat  glands  and  hair  follirles  ir?  often  litth*  or  not  at  all  aOeeted* 
In  si'vere  raises  the  hair  follicles  undergo  changes  similar  to  thos4'  in  the 
.surface  epithelium. 

Erysi|Mdatt>ns  intlainmation  of  the  skin  may  l)e  *leseribe<l  a.s  a  sem- 
fibrinous  intlammatiou,  hut  it  tnay  and  sometimes  i\\K'>  jkiss  on  into  a 
Mippnnitive  nr  nccri^tic^  form. 

In  the  AvA*y  tissnrs  ervsip<*las  eans(*s  fhang<'s  (»f  a  ilitfen-nt  kind, 
ei9pet'ially  when  the  subcutaneous  tissues  an*  well  deveb>ped.  The  lyiuph 
veasels  and  lymph  spaces  in  the  vm\\s  f»f  the  lai^e  vessels  in  the  septa 
of  the  adi]>ose  tissue  form  the  puths  of  the  eoeci,  whii'h  are  present  in 
these  jiarts  in  enormous  mmdx'rs.  Usually  the  etM-ei  ilo  not  pcuetnite 
farther  than  the  adventitial  of  the  vensels.  Tlie  vessels  themsi-lves  dtt 
not  contain  thrombi,  as  do  those  in  tlie  skin,  hut  the  fiif  hibnles  and 
their  capillaries  contain  large  masses  of  fibrin.     There  are  also  lai^ 
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nomberi^  of  leiico(\vtes  which  break  tbiwii^  forming  pus  in  the  septa  of 
the  fat  tifcitiue.  Tins  pnx-ess  uften  cxteiiik  deep  into  the  muscular 
tiHsne. 

The  j>tx)eess  in  the  fleei>er  tis.sue  is  therefun^  a  fibri no-purulent  inflam- 
luntitJii,  altliDUgh  n<it  reenjiriiii^-i^bh*  clhueally  as  purnlent,  Iti  fac*t,  in  the 
rnajorily  i>f  euses  which  seem  to  f>e  su|*erheial  the  d(H*p-lyintr  pus  is 
al>sc»rheil  with<»ut  \mu^  (liser>vennL  It  is  when  the  pus  makes  itself 
known  eliuieally  that  the  ti-rui  phlegnnnitius  uiay  lie  apphed.  (In  addi- 
tion to  this  tluTe  is,  of  course,  oecasioual  phlegincm  formation  as  the 
result  of  11  complieution  to  be  meutioneil  later.) 

In  tlve  healiujL,^  fif  erysi[»elas  the  rocci  die,  antl  they  as  well  as  the  leneii- 
eyt*\s  and  throndii  are  rrmnved  from  the  areas  iu  wldcli  tliey  were«  Ai* 
bhunl  bejLjius  to  How  through  the  vessels  tl>e  epithelium  is  renewed, 
fbniiing  a  layer  wliieh  ilesquamates  at  first,  but  ultimately  becomej4 
|3ermanent.  Finally  the  muscles,  connective  tissue,  and  elastic  fibres 
are  rescue  rated. 

As  is  well  known,  erysipelas  is  one  of  the  diseases  in  w^hich  Meteh- 
nikort'  asserted  the  importauee  ol*  phaizocntosis.  Perhaps  most  investi- 
gators, however,  eonsider  tliat  in  erysijH'las  phagoeytism  iu  the  manner 
originally  th-serihed  by  Metehnikuif  is  mit  so  im]>orn»nt  as  the  latter 
claimeti.  That  the  leucocytes  fretjueutly  contain  cocci,  iu  different 
stages  of  degenemtiou  very  often,  is  admitted,  hut  the  gt^neral  Ixdief  i,* 
that  the  i'xwvi  have  been  seriously  aiFe*'ted  b^-fnre  Iwcounng  the  pi*ey  of 
the  jihag«x*ytes.  In  the  healing  of  erysipelas  macrophages,  coutaining; 
leucMcytcs,  tibrin,  (*occi,  and  in»reeogni/.al>le  dfbris,  can  1m >  seen. 

The  earliest  claims  to  the  dist^nery  of  germs  of  erysijKdas  include 
aeeianits  of  bacteria  in  the  blofnl*  I^ter  observers  are  unnuimous  in 
holding  tluit  as  a  general  thing  tlic  coeei  do  not  enter  the  bhuMl  cireula- 
tirm,  u<itwithstiiuding  the  iiiet  that  they  are  fre^punitly  earned  cun- 
sidcmble  distances  iu  tlie  lymph  vessels.  Even  if  they  enter  the  bbxKl 
by  way  of  the  lymphatics,  tliey  must  do  so  i^w  raix^ly  anil  in  such  small 
numbers  that  they  are  disposed  of  in  the  blood  without  setting  up  other 
pnn -esses. 

That  the  eoeei  can,  and  in  rare  i*ases  do,  enter  the  geueiiil  cireulatiim 
was  shown  first  by  tlie  observations  of  Vcm  Noorden  and  Pfubk 
Sndakow  *  examined  ">  cases  of  erysipelas  with  retereuce  to  this  jmint. 
He  fiMiud  ciH'ci  in  2  cases  iu  both  1)1<hhI  and  sweat.  Iu  one  ctise  the 
bloix]^  in  another  the  sweat  only,  contained  the  organisms*  Aelialme* 
vmB  unable  to  cultivate  orgjiuisnis  from  large  qnautities  of  hlmMl 
iu  18  (*ascs  of  ervsijielas  of  aiiMlerate  severity.  On  the  (Jther  hand, 
in  3  fatal  eases  he  was  able  to  mltivate  them  from  the  bli>od  <iu  the 
lieart),  and  iu  2  cases  he  fViu ud  coeei  in  the  nriue. 

The  probability  of  the  i*oeei  setting  up  metastatic  processes  by  way 
of  the  Idood  dt^pends  |KU"tly  tm  their  virnleuce,  |Mirtly  u<i  doubt  iin  the 
numerous  accidents  U\  wlneh  tht»y  hceiMu*^  exposed  when  they  leave  the 
lymph  spiees,  in  the  plasma  or  iu  the  1mm] ies  of  the  leucocytes,  and  are 
carried  towanl  the  blornl  <'ircnlation.  Here  thi'v  are  either  tHsjM>sed  of  or, 
under  favoral>le  cireumstanees,  produce  lesions  whieh  will  be  considen^d 
under  C'omplieatious  (p.  4<j7),  A  diminution  of  the  hmI  Iilood  etn*pns<^'les 
ill  the  active  stage  of  the  disease  was  noticed  by  c^rty  investigatui's  Iu 

'  Oentmlbfaft  fur  Bakieridogit  «.  PttrafiUenkumk^  1893,  ii*  p.  817.        ^  Loe,  cit,,  p.  236, 
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tiat  field,  hut  dofs  not  seem  to  be  constant.  An  inereast*  of  leiieocytes, 
esjX'ciaHy  the  polyniielear  neutrophile  eells,  uinounting  to  as  niui-h  an 
two  or  tlirce  times  the  norniah  is  |K^rhuj>s  a  ronstaiit  ixTiirrenee.  An 
increii^se  of  fibrin  fias  been  observed  by  many  since  it  wiis  tirst  notieeil 
by  Andnil  antl  (Javurret. 

Inrtamniatifm  of  tlie  reuj'ionary  lymphatie  vess<'ls  and  glands  <x*eurs 
in  the  eonrse  of  ervsi|)elas  as  ^»urt  of  the  disease*  l>nt  is  niarkfKl  only  in 
cases  of  nniisiial  seventy  or  as  a  eompbeatiHtK  <  >ecasit*nally  lymph 
glandg  i4orae  distance  from  the  skin  lesion  are  afteett'd,  sfimetimes  very 
early  in  the  disea^*  Other  unatoniieal  alterations  play  a  snbonlinttte 
part  in  erysipt^las,  and  will  l>e  eonsidered  nnder  the  head  of  Oini- 
plications  (p.  467), 

SvMFroMS. — ^The  stage  of  inenlKition  i»f  erysipelas  is  either  witliont 
symptoms  or  lias  those  eommon  to  many  other  infeetions  iliseases — 
malaise,  anoivxia,  lassitude;  in  some  eases  an  indetinite  feeling  of 
exhilamtitm,  jH*rhaps  from  sliglit  fever,  ran  sometimes  be  iXH*alled  by 
the  jmtient.  The  duration  of  this  stage  is  variable,  Aeeording  to 
observations  iif  Widal  and  Xetter  and  tif  E<'halier^  in  jiatients  who 
aci|nirKl  erysiju^las  by  exposure  to  other  knnwn  eases  the  ineubation 
was  respectively  twti,  six,  ten,  tliirteen,  ami  bjurteeii  days.  Jii  Fehlei- 
sen's  exix^riment8  on  men  the  dnmtinn  varied  from  tifteen  to  seventy- 
two  hours,  whic^h  eorR'S|>inids  to  the  jM?ri<Ml  usual  in  animal  intK'ulattons 
(one  to  three  <lays).  Cases  wvitbout  a  dis<M>verable  wrnind  sometimes 
seem  to  have  a   longer  [leriod  of  inruljation   than  c>tliers. 

The  first  striking  syrnjvtom,  whi(*h  Ifi  rarely  alisent^  is  a  elulL 
Usually  the  ehill  is  sudden  and  severe,  resembling  the  ehill  of  malarial 
intertuittent  fever  or  of  eroujMms  jvneumouia  or  the  severe  ehills  of 
septie  infe<?lion,  to  whieli,  indetnl,  the  erysi|K»latous  ehill  has  a  elose 
affinity.  It  may  last  for  only  a  few  minutes  or  fnun  one  to  two  hours. 
The  usual  tluratiou  (►f  the  eliill  is  less  tliaji  hall'  an  hour,  with  e<*Id 
skin,  eyanosis  at'  the  lips  ami  extremities,  eliatteritjg  of  the  teeth,  and 
trembling.  Fron*  the  severity  and  the  duration  of  the  ehill  an  idea  of 
the  severity  of  the  <lisease  may  he  formeih 

During  the  ehill  naus<'a  and  vomiting  usually  oceur.  The  vomit ui^ 
IS  not  {leeuliar,  but  when  vnmiting  is  seve!*e  bile  is  often  present,  an<l  so 
keeps  up  the  tf^ideney  to  |w/r|K'tuate  the  term  *'  bilif>us  erysijK'las/' 

After  the  chill,  or  soruetimes  shortly  liefmv  it,  the  temp/niture  rises, 
usually  nipidly,  reaeiiing  \{)2''  F.  ur  more  aeeording  to  the  seventy  of 
the  ease.  The  pulse  is  frequent  in  profwvrtion  to  the  rise  of  temjxM-ature^ 
but  full  and  strong.  Nausea  and  a  feeling  *>f  diseomfort  in  the  epigas- 
trium, with  khss  of  apjM'tite,  e<intiuue.  The  tongue  is  slightly  swollen, 
withayelh»w  eoat,  ThtMV  is  eontinued  malaise.  Ileadaehe  is  a  (*«vmmon 
symptom.  With  some  tir  all  t^f  thest*  symptoms  a  day  or  more  may 
elapse  l>efore  the  disi^ase  in  the  skin  l>eeouu's  \'isible.  It  was  tin's  jrvHimI 
between  tlie  appearance  ttj*  the  general  symptoms  and  tltose  in  the  skin 
that  fte^med  so  eonvincing  of  the  dyscrasic  nature  of  the  disease  at  a 
time  when  the  natuiv  of  infection  was  so  mueh  less  untlerstocMl  than  it 
in  now. 

During  this  period  the  diagnosis  is  usually  in  <loubt,  or  if  there  :ire 
marked  eerebnd  symptoms  the  eas<'  may  l)e  (*onsideretl  one  of  ty|jhoid 

»  Paris  Thfsig,  1890* 
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^^    fiHiom  11  y  careful  ejcamitiatioii  or  the  |mtient't^  own  nucount 

*»  tf*n<li*rnes43  or  swelling  of  the  lymphatic  glands  supplied  by  the 

•*!i"c*N*<L     lu  »ome   am^s  tenderness  of  the  lvniphatie8j  less  fi^- 

wwilliu^,  j>rtx*ede5  the  influniniation  of  the  skin  by  several  days. 

u  Iw'^fi  111  ling  in  the  nose  epi^taxis  often  oceuri?,  either  spontaii- 

,*r  from  blowing  the  niotse. 

liiV'  the  inriammation  appt.'ar#  the  patient  almost  ahvay*^  \m^   a 

iin  nf  fnlm'Ks  or  tension,  s^ometimes^  a  prickling  or  itehing  in  the 

K>ir<*f;t{Hh     When  the  infection  takes  place  in  tlie  notse  there  may  Ik? 

nmuil  Hen?*e  of  fnlneas  and  piiin,  beginning  xery  eoon  after  the 

uiil  followed  l>y  the  usual  syniptonis  of  con^za.    When  the  inflam- 

I  begrim  in  a  visible  wound  the  latter  sometimes  beeonies  pider 

t\iv  ^pLH'ial   [HTH-esM  apjicar^. 

I  elumieierislie  ervsijielatotis  lesion  varies  in  color  from  a  yellow* 
i  to  a  bright  or  (Wp  itkI  color.     In  anfemie  or  ejiehectie  |>ers<ni8 
r  \h  \m\vi\     l*rt*ssure  tenses  the  color  to  ixile,  showing  a  yellow^- 
I,  in  tlie  luuemic  jmrtn^  bnt  it  iinmediately  rt^^umci^  itn  previous 
wi»eu  the  [jressure  is  n'moved.     The  surface  of  the  skin  is  usually 
niiiiMiig,  but  fin(4y  or  eoiirsely  gniiiidar  aceorfiing  to  the  texture  of  the 
ivkill  in  the  jwirt  affected .     The  ajipearanee  of  the  surface  Iuib  been  well 
iwmilnn'<"d  to  that  of  an  orangey     The  eharaeteristie  feature  of  the  er\'- 
^IlKjfarnus  putrb  is  the  abrupt  margin  by  which  it  h  sharply  market!  uW 
from  iIh-  him  lid  nkin.     The  distinetnefi,s  of  the  margin  and  the  elevation 
iif  ilu*  inlhiined  siirfatx^  vary  in  dift'en^nt  crises,  de|K:'nding  partly  on  the 
*hickn('>4s  r>f  the  skin.     The  margin  sometimes  is  rt^gnlar,  sometimes  isig- 
Itf,  nnd  ag^rin  not  at  all  distinct.     This  is  es|iecnally  so  when  eryj^ipelas 
^accth  skin   previously  the  seat  of  an  ordinary  inflammution  or  skin 
which  is  rugous,  as  that  of  the  scrotum,     8onietimes  the  margin  can  be 
rec(igniz(*d   mfrre  easily  by  touch  than  by  sight.     An  afld  it  tonal  aid  to 
itH  detection  is  that  by  examining  the  affected  area  through  a  glass  plate 
with  pressure.     This  method  of  examination,  "  diascopy "  of  Unna/ 
<jan  be  practised  with  a  microscopic  slide  or  a  w^atch-glass,  or  by  the 
more  comi)licated  method  of  Liebreich,  called  by  him  "  phaneroscopy." 
The  anected  skin  feels  hard,  brawny,  like  congealed  skin  or  that  of 
a  cadaver.     It  cannot  be  pinched  up  in  a  fold  except  with  difficulty. 
PresHure  increases  the  pain.     The  inflamed  part  not  only  gives  the  sub- 
j<»ctive  sensation  of  heat,  but  is  actually  warmer  than  the  normal  skin. 
On   tla^  surface  of  the  inflamed  area,  except  in  the  mildest  cases, 
vesicles  or  bullie  apj)ear  as  the  proc^ess  reaches  its  height.     By  coales- 
cing  these  form   large  areas  more  or  less  elevated,  filled  witn  a  fluid 
which   is  at  first  clear,  later  turbid.     The  epidermis  over  the  vesicles 
easily  becomes  broken,  and  the  serum,  often  mixed  with  blood  or  pus, 
<lri('H  on  the  snrfiice. 

TIh'  erysipelatous  patch  enlarges  by  spreading  in  waves  or  irregular 
lines,  **  like  an  oil  drop  on  paper."  The  extension  is  rarely  symmetri- 
cal or  even  on  all  sides,  but  may  spread  on  one  side  while  remaining 
stationary  or  receding  on  others.  The  spreading  takes  place  by  stages. 
Hornet imes  it  C4in  be  seen  that  the  process  is  arrested  tempor- 
arily where  the  skin  is  firmly  attached  to  the  deep  tissues,  as  at  the 
naso-labial  fold,  the  margin  of  the  hairy  scalp,  Poupart^s  ligament,  etc. 

*  Unna,  Bei'Uner  klin.  Wochenschr.j  No.  42,  1893. 
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The  swelling  involves  not  only  the  skin,  but  also  the  subcutaneous 
tissue,  thus  adding  greatly  to  the  deformity.  The  process  is  greatest 
where  the  skin  is  loosely  attached,  as  in  the  eyelids,  lips,  scrotum,  and 
external  genitals.  The  oedematous  swelling  in  these  parts  adds  much 
to  the  distortion  characteristic  of  the  disease. 

The  temperature,  which  rises  rapidly  after  the  chill,  reaching  a  height 
of  104°  or  105°,  remains  elevated  as  long  as  the  inflammatory  process 
is  active.  The  temperature  is  usually  remittent,  with  a  morning  fall 
of  one  or  more  degrees.  Usually  the  remissions  are  more  marked  in 
mild  or  favorable  cases,  and  in  these  the  temperature  may  be  inter- 
mittent. (This  has  no  necessary  relationship  with  malarial  infection, 
though  it  was  formerly  looked  on  as  showing  a  malarial  origin  of  the 
disease.)  On  the  other  hand,  very  severe  cases  may  show  marked 
remissions,  as  in  one  under  my  observation  in  which  the  temperature 
showed  a  daily  difference  on  successive  days  of  3°,  3.4°,  5°,  5.5°,  4.2°, 
4.6°  F.  Complications,  especially  internal  complications,  have  a  tendency 
to  increase  the  temperature,  and  relapses  are  almost  always  preceded  by 
a  sudden  rise.  If  death  occurs  in  hv])erpyrexia,  the  temperature  some- 
times continues  to  rise  post-mortem.  In  rare  cases,  sometimes  otherwise 
severe,  there  is  no  elevation  of  temperature  at  all — afebrile  erysipelas. 

The  pulse  follows  the  course  of  the  temperature  during  the  height 
of  the  disease,  with  certain  limitations.  In  cachectic  persons  it  is  rela- 
tively frequent.  In  cases  with  jaundice  it  has  been  obser\-ed  to  be 
relatively  slow. 

The  other  symptoms  are  usually  severe  in  proportion  to  the  eruption 
and  fever.  Prostration,  loss  of  ap|)etite,  coated  tongue,  and  constipa- 
tion are  almost  always  present.  In  severe  cases  delirium  is  common, 
usually  of  a  mild  kind.  In  others  there  is  apathy,  stupor,  or  even 
coma.  In  the  most  severe  cases  the  typhoid  condition  comes  on,  with 
sordes  on  the  lips  and  tongue — the  latter  being  dry — trembling,  delirium 
and  sometimes  convulsions  or  coma. 

The  urine  usually  contains  albumin,  hyaline  exists,  and  increased 
numbers  of  leucocytes,  and  sometimes  red  corpuscles  and  renal  epithe- 
lium. 

At  the  height  of  the  disease  the  Icx^al  symptoms  are  marked.  As 
the  redness  and  swelling  invade  new  areas,  with  their  characteristic  sub- 
jective sensations  of  intolerable  tension  and  itching,  the  parts  earlier 
affected  become  pale  and  less  tense,  although  subcutaneous  inflammation 
and  oHlema  cause  the  swelling  to  remain  for  some  time.  The  dii ration 
of  the  swelling  and  redness  in  any  one  |)art  varies  much  in  diflerent 
cases.  Sometimes  the  whole  pnx'css  is  over  in  a  few  hours ;  ag;iin,  it 
niiiy  take  a  week  or  more  to  reach  the  stage  of  resolution,  even  without 
complications. 

In  recovery  the  swelling  subsides,  the  tcmpcniture  falls,  the  pulse 
often  l)ecomes  abnormally  infrequent.  The  gastric  symptoms  subside, 
apiK»tite  improves,  and  convalescence  is  usually  rapid  in  uncomplicated 
cases.  The  fall  of  tem|x»rature  often  j)rece(les  the  other  symj)toms  of 
recover^'.  It  is  usually  rapid  and  marked  in  ceases  which  recover 
promptly,  slow  or  irregular  in  others.  Yet  there  are  exceptions  to  this, 
and  severe  relapses  or  complications  sometimes  follow  in  cases  with 
marked  crises.     The  losses  of  epidermis  from  vesicles,  scratching,  or 
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mieiiT  are  re^^tored.     Desquamation,  usually  in  fine  scale-s,  s^tometiinB 
'tflie8,  continues  for  t^onie  timt\     The  atfeeted  nkin,  esjieciully  tliat 
e  noi^e  and  fket\  otteii  ivniains  hypeneniic  for  a  long  tioie,     Tlit 
m\h  oiit  when  tlio  ^valp  lm>s  l>een  aflected,  but  ^ioon  giYnr?^  ainiin. 
*  new  hair  is  apt  to  Ix^  eiirled  or  darker  than  beforCj  but  soon  resiinies 
IbrnuT  api>caranee.     In  parts  where  the  dcin  is  loo^%  vm  in  the  eye- 
is,  *edema  m  likely  to  j>eri*f.st  for  sonie  time, 

i?€^(*«/vrwerjr.— ErvsijK'hx:^  is  one  of  the  acute  disea^^es  in  which  reciir- 

'ee  tiikes  place — a  fact  wliich  gave  much  trouble  to  tho8e  who  sup- 

icd  that  inlection  always  prminced  immunity,  but  nt  the  same  time 

Tihed  to  include  erysipelas  ajnong  the  exantliemata.     RelapsM??^  raar 

eur  in  convalescence,  l>eginning  in  the  same  piiint  as  the  original  di^ 

se  or  elf^wliere.     They  are  usually  not  so  severe  nor  of  as  h>ng  dum- 

,,>n  ai4  the  primary  attack,  but  they  do  not  always  Ix'come  sucw-Sf^ivcIf 

inilder,  as  has  been  E4upi>oscd.     Attacks  occurring  after  haig  iniervab 

are  also  likely  to  be  less  severe  than  the  first  one,  thus  giving  suppirt 

to  the  idea  that  a  sort  of  immunity  is  produced,  but  to  this^  tiKij  tlien? 

sire  exceptions, 

8onK/  individuals  seem  extremely  disposed  to  recurring  erj  sipela*^,  a^^ 
in  the  subjeets  of  so-called  menstrual  erysipelas,  lirst  dc?*cribed  by  Hoff- 
mann in  the  last  century'.  Hirtz  ami  AVidal '  have  reporteil  the  case  of 
a  woman  of  fifty  whc*  liad  erysij>e]as  cvcrv  month  at  the  time  the  mcni*s 
had  usually  txx'urred,  A»  an  example  of  the  numlwr  of  recHirrcoce* 
w  liich  can  take  place,  the  same  obj^ervcrs  report  the  case  of  a  womHii 
w1k>  for  four  yeai^  was  free  from  the  disease  only  two  months.  Admit- 
ted U)  hospital  for  nephritis,  she  had  in  the  next  three  months  twenty 
ilistinet  attacks  of  erysipelas  on  the  face  and  thighs.  The  latter  begaa 
in  a  chronic  eczema,  8ome  of  the  attacks  were  afebrile;  in  one  tlie 
temi>eniture  was  above  4(K5'^  C,  for  a  wec^k*  The  hlocid  contained  viru- 
lent strcptiM?occi  in  both  mild  and  severe  attacks.  Critzman  ^  rt-port? 
the  case  of  a  woman  who  from  the  age  of  thirty  to  thirty-five  had  ery- 
sipelas almost  regularly  at  the  time  of  menstruation.  A  piece  of  excised 
skin  in  one  attack  showed  strej)tcKMK;ci  of  Fehleisen. 

Recurrences  may  be  explained  by  a  retention  of  the  germs  in  the 
body  in  a  latent  form,  which,  according  to  experiments  in  vitrOy  may 
last  for  long  periods.  The  following  observations  show  a  not  infrequent 
mode  of  recurring  erysipelas :  A  man  with  an  old  wound  of  the  right 
orbit  was  admitted  to  my  wards  with  severe  angina.  On  the  fourth 
<lay,  when  the  angina  had  subsided  and  the  temperature  reached  99°  F., 
the  jmtient  had  a  chill,  with  a  rise  of  temperature,  soon  followed  by 
severe  erysipelas  of  the  face,  beginning  around  the  orbital  wound.  The 
temperature  reached  105°  F.  every  day  for  four  days,  notwithstanding 
ftdl  doses  of  salol,  and  then  fell  slowly  with  disappearance  of  the  ery- 
sipelas. A  purulent  discharge  from  the  right  frontal  sinus  was  treated 
b)cally  in  the  eye  ward.  Two  days  after  complete  disappearance  ery- 
sipelas began  again,  but  subsided  rapidly  under  the  use  of  ichthyol. 
Six  days  later  another  attack  came  on,  beginning,  as  had  the  others,  at 
the  wound.  This  attack  was  quite  severe  and  lasted  a  week.  Ichthyol 
was  used  as  before.     I  then  had  an  opening  made  into  the  left  frontal 

»  La  Bulletin  midicale.  1891,  No.  101,  p.  1163. 
^Arch.  ghi.  de  MH.,  1892,  Jan.,  p.  24. 


SYMPTOMS,  463 

.sinusy  with  permanent  drainage  and  thorough  irrigation,  and  the  patient 
made  a  complete  recovery. 

Variations  in  the  Course  of  the.  Local  Lesion. — The  erysipelatous 
lesion  varies  much  in  its  course,  appearance,  and  intensity  in  aificrent 
cases.  Various  terms  have  been  applied  to  those  varieties,  most  of 
which  suflTer  from  having  been  used  in  different  senses  by  different 
writers.     I  shall  mention  only  the  commonest. 

The  term  fixed  erysipelas  is  given  by  some  writers  to  mild  cases 
which  remain  localized  in  the  vicinity  of  the  point  of  origin.  Others 
apply  the  same  term  to  an  inflammation  which  occurs  especially  around 
chronic  ulcers.  This  latter  is  not,  as  a  rule,  identical  with  true  ery- 
sipelas. 

Mitjraiing,  ambulant^  or  wandeiing  erysipelas  is  spoken  of  when  the 
disease  tends  to  spread  by  continuity  from  the  point  of  origin  in  one  or 
more  directions.  This  is  the  typical  course  oi  the  disease,  but,  as  the 
extent  varies  greatly,  some  writers  apply  the  term  only  when  the  disease 
affects  large  territories,  receding  at  one  end  while  it  advances  at  the 
other.  The  progress  of  the  disease  sometimes  follows  definite  lympliatic 
{xiths,  but  often  no  such  course  can  be  recognized.  Sometimes  it  fol- 
lows the  lines,  called  Langer's,  of  the  minute  fissures  of  the  epidermis. 

Erratic  erysipelas  is  a  term  given  by  many  to  a  form  resembling  the 
one  just  described,  but  differing  in  the  fact  that  the  areas  are  not  con- 
tinuous. Sometimes  several  f(x;i  develop  about  the  same  time.  This  has 
also  lK»en  called  multiple  erysipelas.  Both  this  and  the  preceding  form 
may  affect  parts  in  which  the  eruption  has  wholly  or  partly  subsided. 

Erysipelas  is  sometimes  calleil  serpiginous  when  the  lesion  is  both  ex- 
tensive and  irregular. 

Variations  in  the  Character  of  f lie  Local  Lesion, — ErysijXilas  varies  in 
intensity  from  a  slight  re<lnessand  swelling  in  the  outer  layers  of  the 
skin  to  th(»  most  severe  inflammatory  affe(;tion.  Besides  these  degrees 
there  are  certain  varieties  which  need  mention.  In  many  casc»s  the 
names  given  to  these  are  suj)erfluous,  although  sometimes  convenient  in 
practice. 

(Edematous  erysijwlas  is  sjK)ken  of*  wh(»n  <pdema  is  a  predominant 
feature.  This  is  almost  always  the  (rasc^  in  certain  parts  of  the  bcnly,  as 
the  scrotum  and  the  eyelids.  It  is  also  lik(»ly  to  l)e  marknl  in  the  sub- 
j(»cts  of  heart  or  kidney  diseas(\  In  phl(»gmonous  and  gangrenous 
er\'si|K'las  <edema  usually  apjK»ars  early. 

Bullous  or  pemphigoid  ervsijKflas  only  diff(»rs  from  the  ordinarj'  form 
in  the  greater  size  of  the  vesicular  lesions,  which  occur  in  all  but  the 
mild(>st  casc»s. 

Under  the  old  t<*rm  irhUc  erA'sifH^las,  formerly  applied  to  the  anlema- 
tous  variety,  Aelialme  des(Til>es  a  case*  in  which  all  the?  symptoms  and 
signs  of  erysijH'las  were  prescfut  but  redness.  Strept<K*<K»ci  wen»  found 
in  great  numlxTs  in  the  deep  lymphatics.  Notwithstanding  Achalme's 
remarks,  it  s<*ems  that  such  cases  havf  more  resf^mblaiice  to  lymphangitis 
than  to  ery>ipclas,  although  \\w  distinction  is  not  a  very  im|H>rtjUit  one. 

Hemorrhages,  usually  of  small  size,  (K-eur  in  most  caM-s  of  s<»vere 
ervsifH'las.  In  some  cas<*s  they  are  so  marked  as  to  h*jid  to  the  us^?  of 
the  term  pfirchial^  hrmorrhngir^  or  n'rhifiuolic  P^xtensive  hemorrhages 
<K'enr  e-jK'eially  in  cachcH'tie  |k  rsf>ns  and  are  of  Irad  prognostic  im|K>rt. 


EnrSIPELAS. 

riiJiel-Reiioy  ^  ga\'e  the  imnie  nymp^le  it  iifpc  pahvhntl  mutter otfh^ur  to 
certain  cases  whirh  are  alwavsJi  sr^veiv  and  tm|ueiitly  fataL 

In  the  section  on  Patliok^gical  Anatomy  (inigy  450)  the  iaet  wa&  inen- 
ioned  that   in  every  wevere   ervHipelaH  hnppunxtioii   m-eiirh.     In   im»e;t 
ases  suppuration  or  pblegmoii  formation  iii  the  cnxlinary  clinical  M^usie 
locB  not  0€e.un     In  iconic  vnm^i^  ^upinmitioii  bt  conies  nuinifertt  in  ^litrer- 
^nt  degreeiijSO  that  cirtainiisCTilKHl  pyei^inon  or  abscet;^^  dittiiH:*  i»hle|;moii, 
»r  purulent  (jdlema  can  be  distinguitiheiL    Thctse  all  fall  tnider  the  nanu- 
phlrfjmonom  erysipela?!.     Although  the.'^^  pixw.'C^^^es;  am  hv  pmdueed  by 
*be  inteni^ily  of  the  tictioo  of  the  erys-^ijK^a^^  Ci.»cH.-ns,  they  fuay  lK\amI 
Tietiniei^  are,  tine  to  niixed  infection  with  s<mte  otlier  pyogenic  germ* 
ke  other  siippumtive  di*si*asc»s,  they  are  less  frequent  now  tliun  ff>rnicrly. 
The  phlegUHUioutii  complication  UHUuily  develops  in  the  end  of  the 
Sit  or  beginuing  of  the  second  week.     Smnetimes  it  develops  glowly 
without  marked  local  signs ;  again,  the  skin  tH^comes  more  indnniti*<l 
nd  darker,  the  jmin  is  more  severe,  the  iyniphatie  vessels  in  thi^  vicin- 
,tY  are  red  ami  hani,  the   jjarts  feel   fidh     Often  there  are  nin^ated 
chills,  with  increase  of  fever,  nausea,  and  vt uniting,  and  iucrea?^en  pnis- 
tration.     Ab  the  pr(KH.*sM  continues  the  ]miu  !KH*omes  les*^  Kt»vere,  but  the 
general  symptom.*  are  nion*  marked,  and  usually  the  common  .^^igns  of 
sejieis  are  pnesi^nt,  including,  in  severe  eases  the  typhoid  state*     The 
abscesses  may  ojien  siK>ntaneonsly^  but  fivcjia^iitly  this  is  delayer!,  so  that 
when  an  opening  does  occur  the  qnantity  of  pus,  sloughs^  and  debris 
evacuated  is  usually  large.     The  nnniber  of  absce&s  fcwi  may  Ik-  large, 
uf>  many  as  sixty-nine  having  i>een  counted  in  a  patient  wlio  rt*t*overcd, 
i wtnup'efiQUH  erysijMi^his  often  develops  with  the  phlegmonous  variety 
or  a|)}K^ars  iis  a  terminal  phenomenon  in  it*     In  some  cases  it  is  no  doubt 
dne  til  seeiindary  infe4'tinn>j  but  it  is  nf  inont  iuiportanee  when  it  occurs 
especially  as  a  primarv'  affection  in  old  persons,  drunkards,  or  persons 
with  atheroma,  diabetes,  or  chronic  nephritis.     Gangrenous  er^'sipelas 
occurs  most  frequently  where  the  skin  is  loose,  as  on  the  eyelids,  scrotum, 
and  labia.     In  such  cases  the  skin   soon  becomes  dusky ;  the  vesicles 
which  form  contain  reddish  scrum  which  soon  dries,  turning  brown  or 
black.     The  epidermis  itself  often  becomes  black  and  drj'.     The  swell- 
ing and  induration  are  often  not  marked.     Usually  sloughs  of  various 
sizes  form  in  all  jxirts  of  the  affected  skin.     In  a  few  days  these  sepa- 
rate, leaving  ulcers  with  necrotic  surfaces.     In  gangrenous  erysij^elas 
general  synn)toms  arc  severe.     The  typhoid  condition  is  almost  always 
present,  the  pulse  weak  and  irregular.     Death  usually  occurs  in  a  few 
days. 

The  typhoid  condition  is  not  an  unusual  feature  in  severe  er)'si|)elas, 
so  that  the  attempt  to  make  a  s|)ccial  form  of  the  disease,  typhoid  ery- 
si|>elas,  is  not  warranted.  The  presence  of  tlie  symptoms  making  up 
that  condition  is  not  necessarily  of  fatal  augur}\ 

Tlie  term  hUioui<  crysijx^las  has  been  handed  down  from  a  time  when 
bile  played  a  more  important  part  in  the  causation  of  disease  than  it  does 
now,  and  sometimes  the  bilious  vomiting  of  the  early  stages  leads  to  the 
application  of  the  term.  It  should  be  used,  if  at  all,  for  those  cases  in 
which  there  is  a  marked  *M)ilious"  con<lition,  with  epigastric  pain,  con- 
stipation, or  diarrhcea,  an  icteric  hue  of  the  skin  and  sclene,  and  bile 
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coloring  matter  in  the  urine.  This  depends  on  an  intoxication  or  an 
inflammation  involving  the  bile  ducts.  It  is  important  to  distinguish 
this  from  cases  of  erysipelas  complicated  by  general  sepsis,  in  which  the 
jaundice  is  due  partly  at  least  to  destruction  of  red  blood  corpuscles. 

Brysipelaa  of  Special  Regrions. — The  Face. — The  commonest  and 
at  the  same  time  the  most  imjK)rtant  seat  of  erysi jx?las  is  the  face.  This 
is  true  esi)ecially  of  "  mediml "  erysii>elas.  The  predilection  is  readily 
explaineil  by  the  greater  exposure  to  wounds  and  also  to  the  micro- 
organisms. Corresjx)nding  to  the  most  common  seat  of  inoculation,  the 
local  lesion  usually  appears  first  in  or  on  the  nose,  from  which  it  spreads 
in  different  directions,  and  often  so  synmietrically  that  at  a  certain  stage 
the  area  of  inflammation  has  a  shai)e  somewhat  resembling  that  of  a 
butterfly  with  the  wings  spread.  In  mild  cases  it  extends  no  farther 
than  the  middle  of  the  cheeks  and  is  limited  to  the  skin.  In  other  cases 
the  disease^  [>asses  down  to  the  angles  of  the  jaws,  up  to  the  scalp,  and 
back  to  the  ears.  Often  the  progress  is  temporarily  arreste<l  when*  the 
skin  is  firmly  attached  to  the  deep  tissues,  as  at  th(»  naso-labial  fold  and 
the  margin  of  the  hairy  scalp.  For  a  similar  reason  the  chin  is  s(»ld()m 
affecteil  as  seventy  as  other  ]>arts  of  the  face.  In  all  but  the  mildest 
cases  the  sulxnitaneous  tissues  are  also  affecte<l.  The  eyelids  soon  become 
swollen,  and  so  thickened  that  they  cannot  be  opened.  Th(»  nose  is 
broad  and  shajK^less  ;  the  lips  are  swollen  and  their  motion  painful ;  the  ears 
form  large  swollen  masses  ;  the  nares  are  occ1u(Uh1  ;  the  mouth  and  tongue 
are  dr}- ;  the  tongue  is  red  or  brown,  sometimes  fissurc^d  and  blec^ding. 
In  other  cases  the  inflammation  jwsses  down  tlu»  neck  and  surrounds  it. 
In  such  «is(»s  the  s(»alp  is  usually  invadeil  fmm  different  directions.  This 
is  accomimnied  by  the  most  sc^ven*  |)ain,  although,  owing  to  its  textun*, 
the  swelling  is  not  so  great  as  in  other  jiarts  of  the  bcKly.  From  the 
swelling  of  the  skin,  aided  by  that  of  the  deep  tissue,  the  vesi<'ulation 
and  sciibbing,  the  swelling  of  the  eyelids,  In^tween  which  purulent  scM^re- 
tions  trickle,  the  swelling  of  the  nares,  cjuising  the  patient  to  bn^athe 
through  the  thiek(»ned  lips,  the  asjXK^t  of  the  imtient  is  most  n»pulsive. 
When  the  sc^lp  is  invaded  the  syni[)toms  usually  reach  their  a<*m(».  All 
the  general  symptoms  of  the  disease*  arc*  present,  and  headache,  restless- 
ness, and  delirium  are  ran»ly  abs(»nt.  The  nervous  symptoms  an*  often 
so  seven*  that  meningitis  is  sus]M*eted.  Formerly,  in  fact,  it  was  thought 
that  the  inflammation  often  |mss<*d  down  the  veins  into  the  cranial  (*avity, 
but  this  ran'lv  hap|K*ns.  TIk*  nervous  symptoms  are  readily  explaintKl 
on  the  ground  of  intoxication,  as  lu*l(l  by  Tinld  long  ago,  or  fever,  and 
are  often  as  serious  even  when  the  scalp  is  not  involved  or  when  the 
local  discjist*  is  at  the  op])osite  end  of  the  IhmIv. 

The  duration  of  erysi|M*las  of  the  face  varies  as  that  in  other  jmrts, 
from  a  day  to  om*  or  two  weeks,  usually  lasting  about  a  week. 

Erynipeliiii  of  the  hoiJif  amf  r.rf remit ies  (H'curs  most  fn*(|uently  as  a 
complication  of  surgiwil  diseases.  It  d(H's  not  nMjuin*  sjK*cial  consider- 
ation, as  the  general  and  hn'al  symptoms  an'  similar  to  thos<*  ain'ady 
described. 

ErifMif^eittJi  of  the  }[ueouH  Memhrnms. — Krysi|K»las  att'ecting  the  mu- 
eoug  Hurfaces  is  sometimes  <*alled  infernal  erysijx'las.  In  these  parts 
the  diseiise  may  Ik*  primary  or  se<*oiKhirv.  As  the  structure  of  many 
of  the  mucous  membranes  n^sembles  (•los(*ly  that  of  the  skin,  it  may  l>e 
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admitted  tliat  thov  nffvr  fnvorAAv  kicalities  for  the  activity  of  the  eiT- 
si|R4as  t'ocriis,  but  tlje  nid  luitiire  ai'  nmny  i^ocalled  primarv  ca^es  of 
i^iyi^ipi'lsis  of  thf  iniicuiifi  iiiornKntneri  Tiuiy  hv  qiK'f^tinueit. 

T/iv  AW-,  M(}i(ift,  it  ml  Pharifnx. — Judging'  i'nim  i\w  frcHjiu^nry  v,h\\ 
whii'Ii  frysi}M'liitH  tirst  iii>]K'ar8  uii  tlie  !iost%  it  won  Id  .strnj  tintt  the  na^ 
mucous  niembnuie  it^  utten  the  .starting  |iiiiiit  of  tht*  dit^ease.  Thig  i^  no 
doiil^t  tniL%  an<l  yet  it  must  Ue  reuiendn-i^'d  that  the  itifertion  niav  take 
j>!aee  iu  the  nuse  withuut  setting  n\\  \\iv  rharaeteristir  It^sion  at  tlie  point 
of  entninee,  just  as  inleetion  may  take  plan-  in  a  wonud  iu  tlie  t»ijt^*r 
skin  iiud  the  dii^ease  begin  some  <listaufv  from  it.  Tiie  dis^'a^e  u«snally 
begius  like  a  eoryza,  witli  flrvne«.s  foUowed  by  increased  j^eretion,  aod 
ii*  vsoon  atteuiled  by  unusual  pain  and  the  t»tlier  symptoms  of  en'^ijielas. 
Very  often  eiysi}K'las  Iw^gins  tbiring  an  ordiuarv  attack  of  coryza,  tlio 
hitter  fnruishiug  the  ueeessary  ecmditinns*  aud  tlie  first  suspicion  of  the 
existence  nf  more  severt^  diH-ase  is  caused  by  the  chill,  followinl  by  the 
other  general,  aiwl  fiiudly  tlie  hienl,  symjitians  nf  erysij>ela8. 

The  tjcenrreocc  ^f  crysijxdas  of  the  |ihuryux  him  l>een  observed  for  a 
hjug  time  as  an  is<>lated  afl'eetion  ami  in  epidemic  tbrm.  It  ig  usually 
sujjposcd  that  the  *' black  touguc "  wliich  attmeted  S(>  uiuch  attention 
duriug  die  middle  of  this  eeiittirv  was  ervsipcfas.  It  stM-uis  much  more 
likely  that  these  were  for  the  uiost  jwirt  cases  of  thphtlieria,  jx»ssiblv 
8treploeo<'<'Us  ibplitheria, 

Erysijjelas  of  the  pharynx,  im-ludiug  the  tonsils,  nmy  l>e  primary  or 
seeiHidarv,  Infection  may  take  phu'e  iu  the  latttT  by  way  of  the  mouth, 
uose,  aiKl  lachrymal  ihicts,  i>r  even  by  the  car.  In  any  case  tlie  diagntisiii 
can  *»nly  be  made*  wlieu  t^rysi|K'las  a|>|>cars  ou  the  skin.  Without  that 
the  most  acenrate  term  that  cunld  Ik*  given  (in  ease  of  haeteriologicjd 
examination)  would  lie  streptoeoceris  angina. 

The  local  sympttims  are  thtise  of  au  angina^  varying  from  a  mild 
catarrhal  to  a  cliphtheritic,  |ildeguiimotis,  or  gjingrenous  inflannnation. 
(ienerally  the  iymjihatic  glands  at  the  angle  of  the  jaws  aiv  uunsually 
swollen  and  tender.  The  otiier  syui]»toms  are  thiisc  of  erysijx'las  in 
other  h*ca lions,  but,  as  remarked  above,  it  is  onlv  when  cutaneous 
erysi|H'las  is  present  that  tla^  *liagm»sis  can  be  made.  In  any  event, 
the  tlirrwit  af}"ecti<in  should  be  treatetl  as  an  angina  after  its  kind  in  each 
ease, 

Erysipekii^  tif  the  mouth  is  much  rarer  than  that  (»f  the  ]>harynx.  It 
is  usually  secondary  and  requires  no  special  descriptioiL  The  stomal itii^ 
which  develops  iu  many  eases  of  erysipelas  hardly  deserves  tlie  s|)eeifie 
term. 

Chantemesst*  and  Widal  claim  diat  iuflammatiou  of  tiic  submaxillary 
glands  (angina  of  LudMig)  is  of  ervsi|»«"latous  origin,  having  f*)nnd 
E^trcptocixvi  in  the  exudate  iu  licit  t^ondiiiou.  I  have  ^een  Ludwtg's 
angina  as  a  eomplimtiun  i»f  ervsi|)ela>. 

Th*  /^M/'i/^/j',— ErysijM'las  of  tixe  larynx,  which  was  descrihi^l  hmg 
ago  by  Knglish  jihysii-iaus,  may  lie  |»riniarv  i»r  sceontlary.  The  latter 
is  reeognizcil  by  tlie  ap|>ea ranee  of  the  lesion  ebewhere.  The  former  is 
of  more  imjw»rtauee  on  aecouut  of  the  belic^f  that  many  eases  of  son^a lied 
idiopathic  ciHlema  of  the  ghittis  aiv  cry^ipelatous.  It  is  also  thought 
that  many  cases  of  phlegnmn  of  the  larytix  are  ery*^ij»clatons,     Ma.ssei ' 

^  Ikin  prhnare  Kryniprl  thn  AVyj^oyi/^,  <  iernian  (niMfe»ltition  by  X'iiitvenz  Meyer,  1880- 
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and  Delavan'  dcf^rve  credit  for  calling  attenti<ni  tn  tlie  subject  Vir- 
chmv  s<M>n  lifter  prKlii'ted  that  many  ut'iite  cni-^t's  (pf  iHlenia  of  thr  ^luttis 
woidd  ])n»Vi^  to  bo  t^rvKipehit<iHs,  at*  tlie  anutoniiral  ryndition^  in  hotli 
din^nsi^f?  are  ^^iniilar.  Biididi  and  others  have  found  strepttx*(K'ci  which 
could  not  be  distinguished  from  th<»se  of  Fehleisen.  The  c|urstion  of 
ni>soh>^y  need  not  he  tlisens.sed  liere.  Masst»i  gives  tlie  tVillowin^j:  dis- 
tinguisliiui^  features  of  the  disease:  Marked  swelling  of  the  niueons 
niend>rane,  <U'V'ehiping  almost  eojjstautly  in  the  glandnlar  tissue  at  tlie 
base  of  the  tongue,  S4w)n  sprea<liug  tu  the  epiglottis  aud  aryepij^lottie 
folds  ;  rapid  jiassage  of  the  swelling  from  one  [mrt  to  die  oilier,  with 
sudden  ajijuniranee  and  disappearance  of  dyspucea  ;  high  fever  in  the 
beginiiiug.  Her>iteld*  calls  attention  to  the  |)hlyeteme  *m  the  epiglottis, 
some  of  which  rli^iippear,  while  others  Irreak  down  and  i'urni  ^n[M  rtii^ial 
ulcers.  This  eonditiou,  which  Massei  also  deseriln  s,  wiis  notice* I  hy 
Gottstein  in  primary  rederua  of  the  hirynx.  Her/feld  thinks  these*  s|MitiJ; 
are  due  to  a  mild  subepithelial  exudate,  aud  are  nr»t  true  vesicles.  Pain 
in  the  pn'larvngeid  regitm  is  a  marked  symptom.  Massei  ascribes  it  to 
inflarumatitMi  nf  t\w  prelaryngeal  ganglia. 

Erysipelas  of  tlie  lower  res  pi  nit  or  v  jvassages,  tlie  hmgs,  aud  pleura 
are  ini|>orraut  chiefly  as  eomplieations.  Many  eases  descrilied  under 
that  name  have'  Ijeeu  eas«_'s  of  strepttK'04'<'Us  infection  which  are  not 
*letinitely  entitled  to  tlie  term  erj'isijjelas. 

Thr  (rntttal  Muvouh  Mernhnmrs. — Although  admitted  as  iKvssible  by 
.Houie  writers,  erys*|>elas  of  tlie  urethra  of  maji  must  bccxi-ccdingly  rare, 
Aehalme  couM  not  eidtivate  tfjc  s|HM-irtc  organisiiis  in  normal  urine  even 
when  made  alkaline,  aud  olitaincd  no  n^sults  from  the  inji'dinu  of  one 
e.c.  of  a  virulent  eultui'e  in  the  liladders  of  nilthits. 

In  the  fi^malCj  on  the  eoutrar\r,  erysijxdas  of  the  gt^nitals  is  of  gi"eat 
im[>ortancc  on  acciamt  of  its  assm'iation  with  the  puerperal  state.  Xs 
this  suliject  ih)e>  not  Indoug  to  internnl  medicine,  it  c^anuot  1h»  further 
(x>nsidep*<i  Iktc, 

TrffU'^ffuf^fiftifi  fsj  Eri/fiipf'fn^ j/tNH  fhv  Motittr  to  (hr  lutinj*. — The  |>ossi» 
bility  of  this,  wbiefi  has  no  dinthl  *MTurred,  deiK'uds  nn  the  circulation 
of  tlie  germs  in  the  hIcKMl,  n  jnatter  whieh  has  lic^eu  uientioned  in  an 
enrlier  part  of  this  article,  AlthcMigh  abortion  is  not  nii*e  in  pregnant 
women  witli  ervsijMdas^  sueh  ]»atic*uts  nirely  have  jnieuiia,  whieli  wtjuld 
almost  necessiirily  follow  in  (*ase  the  org.uusms  could  reach  tlie  fletus 
iu  a  virulent  eoudition.  The  abortion  mu>t  tlicrefore  be  tiue  to  other 
cnuH's  than  iietal  erysiju'las. 

Erysipela8  of  the  newborn  occasionally  iK*(*urs  l>y  infection  of  tlie 
conJ  or  stnmp,  and  begins  on  the  ahdraiiinal  wall.  It  also  <>ceiir8  in  the 
newborn,  as  in  later  htc,  in  accidental  wounrls,  excoriations  (nost*,  vulva 
in  intertrigo),  and  skin  diseases.  It  '^i>mctimes  romplicatcs  circumcision 
wlu'n  [M-rformed  without  nseptic  prceaiitious.  Many  (*ases  of  so-called 
er\'si|M'las  of  the  ncwijorn  aiv  really  4*jis(*s  of  sepsis^  usually  prixluccil 
by  stn'ptoc«M"ci,  but  often  comjilicatcd   by  otlier  organisms, 

(V)Mt'iJC'ATi()N8  AND  SEQrKi./K, — The  coniplicatiims  of  erysipelas 
are  due  cither  to  nmisual  kH:ali/-ation,  or  to  iniusual  severity  of  the  ess<'n- 
tial  disease,  or  to  secondary  iidcctious.     Miuiy  of  them  are  almost  con- 

^  Ne*v  Viirk  Mrdieal  Jounuil,  Si-pt.  12.  1885,  p,  284 
<  Arckftir  i^Uh,  J«u/.,  Bd.  laa,  p.  176. 
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stant,  and  iiiight  ho  cunskhiTd  as  ordinary  phenomena  of  the  di^eafc*; 
such  \>  allnuiiinuriij.     Otliers  are  rare. 

Ervi^qM'his  uff^etiiiiT  the  eyr^lids  i»  sometimes  followed  by  supptimti^'^ 
eoiijunftivihs,  keratitis,  iritis,  detarhineut  of  the  retina,  and  fveii 
destrurtiiin  of  tlir  hulh,  (Flaucoma  ha.^  Ikh  11  ohserveil  an  a  hite  ^ciiueJ, 
In  tether  eas<\s  inflammatinn  atfeeti*  the  orbital  eonneetive  tisBiie  and  pri>- 
*liR'es  exophthalmtis,  thniiulKisis  of  the  ^sinuses,  infeetiou  of  tht'  inen- 
iup-es,  or,  as  a  hite  eonipliealionj  optic  atropliy* 

Tlie  ear  eninjjli(»ati(>ri,s  of  erysij»elns  huve  lietii  well  dcst^nlnxl  by 
Hau^.'  The  atfcclittii  i,*^  usually  secondary.  Priniary  erysi|x*his  of  the 
enr  lisis  t<illowe<l  buriajr  tht^  car,  itcliiri|r  diseases  of  tlie  ear,  or  removal 
of  inipactcil  cerumen,  ITsually  the  internal  ear  is  not  at!ected,  except 
by  temi>orary  hy|K»neniia.  In  the  external  canal  er^'sipelas  caiij^es 
swelling,  with  vesicles.  Necrosis  dm*s  nut  i>t\en  (X'cnr,  I  nit  sitp|>unition 
gonietinies  ilm's.  Eczema  may  fi4hiw.  Usually  the  iliscast*  (hw*s  nut 
jjass  the  tynijxxnic  iu«^inbninf\  but  in  severe  case>  iititis  rniHlia  *Kvurs^ 
aa<I  even  sdiseess  nf  the  ninstoid  a  at  rum,  Simctimcs  snppnratidn  of 
tlie  mastoid  cells  occurs  without  nertViration  of  the  tym|ianic  membmne. 
Erysipelas  rarely  affects  the  ear  by  extension  from  the  pharynx, 

Pan>titis  occurs  in  some  cases  in  wliieh  the  month  or  pharynx  hns^ 
been  invi^lvcd.     It  frerjnently  t^ops  on  to  suppuration. 

Emftycma  of  tlu^  antrum  of  Highmore  ot*c!isi(midly  follows  eiy*;i])- 
ehis  of  tiie  ta(*t^ 

The  coated  tongut*,  vomiting,  an*!  other  evitlences  of  pistric  disorder 
so  common  in  er^'sipclas  are  nsaally  explicable  by  the  intoxit^ti<ai  and 
fever.  In  rsire  cases  inflanniiation,  exudation,  and  ulceration  (»f  the 
miH'ous  rncmln^nne  of  tlic  duoih*uum  occur,  with  strcjitococcn  in  the 
lesif>ns  examined  jiost-mortcm.  In  other  eases  tliMrrhcea  witfi  IiIimkIv 
stools  has  been  observed,  leading  t«)  the  suifp^jsition  of  an  erysipelatouis 
enteritis.  In  many  cases  it  is  jintl)able  the  enteritis  is  septic,  not  nei^s- 
sarily  due  to  s]i€Hnfic  organisms.  Rendu  has  repi^rted  an  interesting 
case  in  which  fiicial  erysipelas  spread  into  the  mouth  and  |»harynx,  aiul 
after  several  flays,  during  which  the  ji^itient  laid  severe  gjistro-intestinal 
symptoms,  apju/arc^l  at  the  anus. 

Ucke*^  has  ivported  a  ciis<>  ai'  se<'eaidarv  erysipelas  of  the  stomach. 

Erysipehis  is  a  conii>aratively  ctamnon  complication  of  wounds  and 
ulcers  in  or  near  the  anus. 

The  liv(n'  is  often  enlarged,  the  seat  of  ]>arenchymatons  degeneration 
and  s<imetimes  of  necrntie  foci. 

The  sj*le4*n  undergoes  similar  changes,  and  an  enlargement  of  that 
organ  has  been  locked  on  as  an  iaiiM>rtant  tliagnostic  sign.  Frequently, 
ho  winder,  the  spleen  cannot  be  felt. 

All>unnnnria  is  an  almost  constant  symptom  in  ervsi[K*las,  i»<*eurring 
in  about  twa  thirds  of  eases  of  all  degrees  i»f  severity.  Usually  tlie 
albinninuria  lasts  but  a  short  time  in  tlir  height  of  the  disease,  ami  the 
am(amt  <*f  albmnin  is  small.  Hyaline  easts,  an  incivascd  nund>er  of 
colorless  (*or[)uscles,  and  itnl  blood  ef^rpuscles  occur  at  times  in  the  urine 
even  in  mihl  cases.  Usually  the  lesion  causing  these  symptoms  is  due 
to  intoxiwition,  but  some  observers  have  found  orgtinisms  in  the  urine 

'  Prngtr  mfdmninthe  Wofhemekrift,  18tKl,  No.  *i7. 

*  CeiUi^alblaUfur  ail^,  Paih.  und  j}Gth,  Anat,  ju  473,  181M 
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similsir  to  thoise  in  the  skiiL  In  rure  eases  nephritis  occurs,  with  large 
i|iiiintitief^  uf  alhntniii,  epithelial  iind  blood  easts»  aiirl  free  blotKl  eor- 
]uit4ek'5  ill  I'oosiderahle  mmiher^.  S;jliii^er'  has  seen  iinemia  in  sueh  a 
ra.si'.  Various  lei-^ii^us,  >neh  a>  difluse  nephritis,  ^lonierulo-nephritis, 
ami  *ioptir  interstitial  ueplnitis,  iiave  liecii  (il>serviHl.  As  a  p'Ueial 
ihiiitr,  the  ne]»hritis  of  ervsi[K'las  <loes  not  l>eeonie  ehronie.  Nepliritis 
i.H  soiuftinies  absent  in  the  most  severe  eases  of  erysipelas, 

Fi-riearditis  is  emuparatively  rart^ly  observed,  tlmugh  no  iloiibt  some- 
times iiverlt»i»ked»  as  it  i^  in  oilier  disease's.  It  has  been  observe<l  in 
different  i*»rins,  tVoni  [rt-riearrbtis  uitlnmt  etlVisiou  U\  suppurative  intlani- 
I  nut  inn  with  slrept<H'iieei  in  i\w  exudate, 

Emhwanlitis  is  nuieh  neire  iVer|neul,  and  usually  <X'eurs  in  tite  later 
8tag«>»  uf  t hi"  disinise.  It  usually  atfeets  the  mitral  valve.  The  s>^ra li- 
tems, physic^al  si^ns,  and  outeome  of  ervsi|x^latnus  endocanlitis  art^  like 
those  of  other  east\^  u\^  infe(*tiv*'  eudiwarditis.  At^ndental  systolie  mur- 
murs are  c*onipaniti\ely  freijuent. 

My«M'arditis  lias  Imtu  nlh-rrvrd  in  ervsi|)elas  as  in  i>ll«'r  infeetions 
disease^.      Tlie  i^lian^es  an'  both  proliferative  and  ilt^genenitivi^ 

Endarteritis  and  de>rf'neration  ot"  tlie  iiitima  ainl  media  of  the 
arteries  have  an  imjMirtanee  ehietly  aiiatomii^aL 

Pk'urisy  and  pueunuinia  are  nirt*  riMtiplieatious  <if  ervsi^wdas,  found 
must  fretfpirntly  in  eases  with  jfciiend  seosis.  Cases  of  fmeuiuonia  in 
whic'h  lh(*  hwal  le?^itin  seemed  Xu  vary  dnriu^r  life,  and  iu  which  the 
h*sir»ns  piST-nriirtern  were  irrejfnlar  ur  serpii^iuous,  liave  been  ealled  ery- 
si|Kdatons.  Tlie  iM'enliarities  mentioned,  however,  do  not  demonstrate 
th«*  sjRH'ifie  natuH'  of  tlu^  eases,  as  tlu^y  are  sfimetimes  jwsent  in  true 
er«»upous  pneumonia,  and  there  is  no  advantage  iit  ap]jlyiny:  the  term 
erysipt'latons  unh-ss  thc^  ftirH<'al  relationship  is  evident,  and  very  little 
even   in   that  eas(\ 

Prritonitis  oeeurs  very  nir*"ly,  either  as  part  of  tfcneral  infeetion  or 
liy  extension  from   the  female  genitals. 

Inrtanujiation  of  the  uit*ninfres  or  l>niin  is  rare  in  eiysi]Kdas.  0<x^- 
sioually  tlie  farmer  iwenrs  tVom  the  extension  of  inflammation  from  the 
orbit  or  ahii»g  mw  ot'  tiji'  rniuial  iierve>.  It  is  sometimes  dne  to  or^n- 
isms  (ither  tliau  the  sjM'eitie  str4'|)!<H'iM'en."^. 

Pi^ripliend  uenritis  is  a  very  rare  eomplieatioii. 

Yarions  affeetions  of  the  joints  iK*etir  in  erysi]Kdas.  When  tlje  skin 
i?*  iiivolvetl  over  a  joint  an  eff'usiou  in  tlie  latter  sometimes  oeeurs  from 
llie  extension  of  iuHammatiou  tn  the  serous  meiobnint*  (d"  tlie  joint, 
S»riu'times  this  senais  etfnsion  seems  to  Ik*  \\\\v  ti*  olistriieticm  of  the 
lynipli  eireulation»  In  *ither  eases  supjinratiori  takts  |j|aee  in  the  joint 
an  pirt  of  a  general  septic*  ennditinn,       Oeeasinnallv  tlierf*  is  a   inou- 
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Sorous  etfiisions  and  inflaniiiiatioDs  take  place  »ometiines  in  tlie 
sliPatlis  of  tt'iidnns. 

One  (if  tlie  late  R'quel.'^  of  orvsipc^laj^,  espt»cially  that  of  tlie  face  aJid 
scalp,  is  i^ehorrhani.  A  not  uiie«»riinioii  t'oiist'quenee  of  repeated  attaekB 
of  ervsi|>elas  is  ehronie  derraatitis.  In  tiunie  of  these  ease.s  a  chronic 
hyperplasia  of  the  subeutaiieoiis  tissii*^  takes  place,  with  dilatatiouh  of 
lyni|^liatic*s,  which  is  sjx»ken  nf  as  elephantiasis^.  As  a  raix^  .sequel  of 
iH-eniTcnt  erysijxdas  Tenncson  and  I>iirier  have  nbserve<l  lymph  varices 
of  the  cheeks  anti  nnieuns  nieinl>rane  of  the  mouth.  They  explain  the 
condition  as  due  to  obliteration  of  lymph  vt»s.sels  or  sclerosis  of  lymphatic 
glands. 

Abscess  of  tlie  superficial  lymphatic  glands  is  a  common  occurrence 
in  erysi|>elas,  and  hardly  needs  detailetl  descM-i prion, 

DiAiJXOsis.^Dirtieulf  or  nsually  impossible  before  the  local  lesion 
is  develops! ,  after  that  ihe  iliaj^riiosis  can  almost  aKvay^s  be  made  by 
inspection.  Wlieu  tlie  general  symptoms  only  are  present,  one  slionld 
exclude  as  many  other  c*>nditious  as  jM>ssil>!e  by  the  complete  examiua- 
tiun,  and  withhold  the  tliagnosis  or  simply  make  one  cove  ring  the  most 
distiiiet  Im-al  eomlition.  As  in  all  other  enses,  the  examination  ot'  the 
] pharynx  slioidil  never  be  uegleetcib  and  when  tlie  g*'neral  j^ymptoms  are 
present,  with  pharyngitis,  the  pc^ssibility  of  erysijx'las  should  not  be 
forgotten.  Wlieuever  there  is  a  known  wound  or  abrasion,  still  more, 
exposure  to  other  eases,  the  symptoms  of  the  onset  should  at  once 
excite  the  suspitnon  of  erysijNdas.  This  is  true  also  ol'  eoryza,  in 
which  chill,  fever,  vomiting,  etc.  occnr  without  sigtjs  of  other  infe<'tions 
ilisease.  The  examination  of  the  lyni}>hnties  fif  the  head  and  neck 
should  not  l>e  neglecteil. 

When  the  eruption  has  ajijRiircd,  it  is  usually  unmistakable,  but 
there  are  enough  anomalous  eas<'s  to  make  a  careful  examin:iti<*n  neces- 
s;try  always.  The  elevated  n-duess,  the  increased  eonsistenee  i>f  the 
skin,  the  margin,  which  the  patient  oi'teu  descTil>es  as  spreading  or 
which  can  l>e  seen  to  spirad  from  hour  to  honr,  the  fulness,  itching,  or 
tickling  in  the  skin,  the  tenderness  in  the  crdarged  lymphatic  glands  in 
the  vicinity,  and  the  history  of  the  onset,  usually  make  mutters  clear. 
But  somt^tinics  some  of  these  signs  an^  alisent  or  e([uiv<K*ab  and  a  dif- 
ferential diagnosis  must  be  n»ade.  l^sually  a  want  of  <lelinitene>s  i>f 
the  mnrgin  eanses  the  greatest  ditficuhy.  This  allows  ciaifusion  l->e- 
tweeu  erysijM-las  and  nnmernus  Tirnis  i»f  erythema  and  dermatitis,  such 
as  thos4'  frcMU  exiKtsurc  to  the  sun,  from  irritating  drugs,  or  from  ]iois- 
ontMis  plants  or  animals.  In  most  of  these  the  redness  is  not  so  (dearly 
outlined,  tlte  swelling  if  present  is  ver\'  sujx'rtxeinK  the  mai'gin  d(H*s  not 
extend  in  so  chMractcristic  a  manner  Fitially,  the  genend  symjit4»nis 
are  absent.  In  the  east*  (jf  dermatitis  fnjm  poisonous  |)lants  or  aniniab 
a  history  (*an  usually  be  obtained.  The  appeamuec  in  many  of  iht'se 
cases  is  like  that  of  erysipelas,  but  the  swelling  is  not  so  ile€*p. 

Lymphangitis  and  crysi|}elfts  have  a  close  relationship,  and  it)  er\'- 
si|ielas  it  is  often  i><issihle  to  make  out  distinctly  the  existence  of  inflamed 
lymph  vessels.  In  lympliangitis  without  erysipelas  the  absenee  of*  tlie 
charaetcristic  elevation  with  progressing  iHtundaries  is  itnjN^rtant.  Red- 
ness over  a  considerable  area  nuay  be  present,  but  is  likely  to  be  irreg- 
ular in  its  outlines  and  uneven  in  intensity  of  tint,  or  even  with   areas 
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of  iinatfectoil  skin  in  it.  In  simple  lyin|ihangiti.^  the  tem|H'mtiir<?  is 
not  8n  iii^h  as  in  ervsi|x*liis,  ami  the  ^-yinptoins  of  tlit?  onset  txw  iistuilly 
not  ^}  (li**tinett  tlmnirh  s(mietiin<'s  prostMH. 

It  is  Jillicnlt  to  distinguish  liotween  crvsiix^lus  antl  ilitt'ust'  plih'ginun 
of  thf?  skin.  Tire  latter  may  have  an  al»rupt  niar|^iii,  but  this  is  not  so 
elevated  and  so  distinct  ti»  the  toiieh  as  in  erysi|M'liis.  The  redness  is 
nsnally  <lnskier  than  in  erysi|K'las,  and  the  swelling  jLCreater.  Tlie  jj^en- 
end  symptoms  come  on  more  gmdnally,  as  a  rule,  but  may  be  very 
severe, 

Urticiiria,  mumps,  ami  ee/.ema,  all  of  which  fuive  been  mistaken  fnr 
erysijxdas,  (*an  Im'  dislinguisluMl  by  careful  attention  to  the  local  and 
general  features  of  the  different  disea^s. 

The  ermdition  descrilied  by  Iloseubaeh  as  cty^fpfhitf^  sometimes 
•jOalled  uii;rrahn^  uv  i-bruiiie  erysipelas,  caji  hardly  be  inistaken  fur  ery- 
si|>elas  if  eare  Ik*  taken.  This  disens*-  oecurs  es|HH'ially  an  lb*-  wrists 
an<l  h2»n<l>  of  c<M»ks^  bui*k>ters,  fishermen,  rnid  tulurs  win*  liandle  irri- 
tJitinjr  substances.  It  usually  begins  in  the  fingers  as  an  infiltration 
witli  Rnlness,  and  extends  very  slowly  toward  the  wrists,  often  reai'hiu^ 
them  only  at  the  end  of  a  week  or  later.  It  snl)sidcs  slowly  without 
suppunitiiui.      JM'ver  is  absent. 

lvrvsi[M'las  of  the  uuu'ous  membnines  cnii  im\y  be  distinguished  as 
such  when  its  ndatinu  to  erysipelas  ^»f  the  skin  is  evident.  The  distinc- 
tion f)etwcen  (*rvsipelas  of  the  larynx  and  the  so-cidled  idiopathic  leth^- 
ma  of  the  glottin  is  a  nuittrr  of  tlieoretieal  interest  and  Joes  not  affect 
tlie  treatment. 

PiKMiNtjsis.^ — Tlie  prognosis  in  erysipelas  varies  widely  in  dtffeiTnt 
C5asc\s.  The  nnl<l  nature  of  most  cases  of  facial  erysipt^las  litis  made 
that  tliscase  a  favm'ite  amuu|r  thnst^  vvbo  lOaiin  ti>  work  miraelrs  in  inedi- 
cme.     On  the  other  liand,  t^rysijK'las  is  at  times  extrc*mely  tatab 

In  making  a  pnitrimsis  <uie  can  he  guided  to  a  certain  extent  by  the 
fact  that  a  s^ximdie  ease*  is  usually  mor<'  favorable  tliau  <me  develojiing 
in  an  epiileune.  The  previous  condition  of  the  [tiitient  is  of  great 
im[>orTan((*,  Even  the  most  severe  eases  nre  ivcfivered  iViun  by  i^rsons 
previ<iu>ly  in  gtHnl  liealth.  All  teinponiry  or  loug-standiiig  euuditions 
of  debility,  as  eonvalcseence  from  acute  disease,  *iruukeruicss,  alhc^mma, 
advanct*d  malignant  dis4»as45j  etc.,  are  unfavrn'^ible,  t\i^*s  of  I'h route 
nephritis  are  usually  extremely  imfavorahle  subjects  for  erysi]H^las. 
Krysipchis  in  the  first  month  of  lifi*  is  idnuist  always  fatal.  After  tliat 
time  the  danger  ileetvnscs,  hut  iu  nhl  age  it  is  again  |ironnuneed. 

It!  any  ciise  it  is  unsaie  toju'edirt  as  to  the  proliable  time  of  ivcover\% 
and  even  when  tht*  tein[>eniture  falls  au<l  the  Im'al  pmcess  ceases  rtdapses 
miiht  be  hMiked  for.  ErysiiK'lsis  of  tlie  nnicons  membranes  is  nmre 
dangemus  than  that  of  (he  skin,  and  tlie  daJiger  is  greater  as  the 
inrtammation  prtMH^eds  lowurtl  the  tler[»er  |«n"ts,  as  the  larynx.  Erv'- 
fiip^as  of  the  sralj^  is  in  most  eases  dangerous  simply  InH-ause  it  occurs 
in  severe  ca.s4*H.  Tlie  i occurrence  ot'  unc<|nivo*'al  syin[>ton*s  an  the  part 
of  tlie  central  nervous  systtin  must  be  looked  fc»r  and  used  acconlingly. 
Gangrenous  and  hemorrhagic  ervsi|Mdas  are  unfavorahh^ ;  supjuiration, 
when  tending  to  be  eireumserihe<b  is  not  so  unfavorable,  In  l>otli  the 
gjingrenous  and  phleginoiKKis  forms  even  the  most  extensive  destruction 
may  be  recovered  frt»m. 
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TliKATMKNT. — III  tlio  troiitiiH^nt  nf  t^rvsi}»fi;i>  two  Imdii)^  indicatinns 
mii>t  bf  k<:j>t  in  viow  :  tlu*  (jn-vinitiMi^  of  iiiJertiun  in  (itheiv  and  tlir 
treatmi'iit  uf  the  jjatirnt.  As  niranls  tin*  torriiei%  4^r\>ijK^ks  U  iiol  sii 
dinigi^njiiK  ti>  utliiTf^  n>  must  ril*  tUv  iwutv  rxantln'muta,  sis  predisjMishi**!! 
18  not  My  inarkefl  ami  inirctinii  at  a  distance  is  more  rarely  observed. 
At  tlie  same  time,  tlie  ervsijH'bis  eiwri  Imve  eoiisidenible  [H>wer  of 
resistanee,  imd  Im-al  or  tem|K»rary  jiredisiKwitioii  is  at  any  tinu*  pot%sible. 
Tlie  infe(*tioiis  iiijUerinl  is  tlierefHre  to  be  destruvixl  as  near  as  |»os8ibIe 
to  its  soiiree,  and  tlie  juitient  is  to  lie  treated  t^^  tliat  end  iis  niiy  septic 
i^iiruiral  wise  slmnld  he.  In  bospitals,  ervsi|K'his  jiatlents  t^hotild  Ik*  iwK 
latetl,  or  at  least  se[>arateil  from  all  otliers  witb  wounds  or  diseases  of 
the  skill  or  mueous  mtHiibniiies,  Dressings  from  siieh  t^j^es  sluudd  be 
l>iirned  at  onee  after  removal  ;  t*lotliinc:and  bedelothing  shonld  be  disin- 
fe(*fed.  Instruments  used  on  them  should  also  he  disinfeeted.  Physi- 
eians  iind  attendants  slumld  avuid  cirttiiiir  seeretions  and  diseliargt\s  on 
tlieir  jHTsons  and  elotliin<jr,  disinfon  their  hands  after  t^xami nations,  and 
take  s|H'eial  pains  to  avoid  iniii*ti<vn  of  wtumds  tin  their  own  j>erj^on«. 
The  existeiu*o  of  eoryza  or  aetite  phanii^itis  furnishes  a  sonree  <if 
ilan^^er  daring  the  care  of  an  ervsi|>etas  ease,  and,  ahhou;^h  a  eei*tarn 
amount  uf  risk  is  una vfifd able,  iiuieli  ean  be  done  by  eultivsilin^^  the 
habit  nf  keepini^:  the  hands  uwuy  from  the  moutli  and  nose,  'Vhv  gri'at- 
e^t  ean^  must  be  taken  Ijy  thus**  wlio  treat  eases  of  erysi|»elas  ami 
obstetrit/  or  snr^ieal  mses,  but  if  pi*oix*r  disiidection  is  praetihed,  it  in 
j>ossible  to  treat  all  of  these  at  the  sjime  time. 

As  regranis  the  [nitient,  the  indieatious  are  to  hasten  the  natural 
tendeney  to  reeo very,  to  relieve  painful  or  dan^^enms  sym planus,  and 
to  pn-veiit  or  miti*:ale  eumjdiesitioiis.  Althouj^li  one  may  enti^rtain  the 
ho(ie  that  some  more  specitie  nn^tbml  of  treating  ervsipehis  will  niti- 
TJintely  l>e  disi'^vvered^  our  best  mi^hnds  at  jire^ent  are  ibe  uulrunie  of 
eliinejd   experi(*nee. 

Marmnrek  *  early  in  iHMo  di'vistd  a  mi'thcwl  for  ttbtaining  an  anti- 
toxie  str(*pt<w'o<Tiis  serum.  This  serum  has  been  extensively  used,  es|H^- 
eially  in  Franc  e,  in  erysi]>elas  and  searlatina-diseases  in  whieh  the  pn>g- 
nusis  is  pniverbially  iineeitain,  so  that  tlie  results  nmst  lie  aeeepted  with 
eatitiun.  Many  adverse  results  have  l>een  observed,  and  the  exjK*rinients 
i>f  Arousun*  ami  Petrnsehky  "*  are  i^pjKised  to  thus*'  of  Munnorek,  but 
indieate  the  nee<l  of  further  investigation. 

KrvsijMdas  is  a  favorite  snl>jeet  fcjr  thertipentie  novelties,  and  an 
iniUH'iKH'  amount  of  intrennity  has  be4'n  expr^nor^d  in  devi>ing  metln»ils 
i»f  tnnitnuiit,  the  xiry  multipbeity  nf  whieh  sliow?-  how  far  they  are 
from  realizing  the  elaims  ma<le  ibr  them,  ahh(tiigh  the  natural  tend- 
eney u>  n^eovery  gives  iavorable  material  for  eaeh  methiKL  The 
writer  believes,  however,  that  among  tht^  newtu-  metli<Hls  i»f  treatment 
there  is  one  at  k*tist  of  vahu%  although  nett  emmnitting  himself  to 
all  of  thi'  tlieories  whieh  have  b«H'n  aniuameed  in  <'X[)lanation  of  the 
results  iil>tained.  This  method  consists  in  th<»  routine  use  of  iehthyid 
<m  the  skin,  as  |»roposed  lirst  by  I'niia,  and  sinee  then  used  with  sjitis- 
faetion  to  a  greater  extent  than  any  other  contemp<»mrv  methcMl,  The 
iron  and  cpiinine  of  tnulition  nrv  no  diuibt  useful,  espeeially  on  ae<*ount 

^  VaUntlhhti  fur  Bnkt,,  lIo.,  189t>»  lU.  xx,  Ntw.  4.  5. 
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of  the  alcohol  in  the  preparation  of  iron  universally  used,  but  in  most 
cases  alcohol  is  not  necessary,  and  when  it  is  can  be  given  more  ration- 
ally in  a  less  complex  mixture.  That  iron  and  quinine  have  any  effi- 
cacy, as  claimed  by  some,  in  promoting  healing  by  phagocytosis,  is  alto- 
gether problematical. 

The  general  care  of  the  patient  should  be  carried  out  on  the  lines 
followed  in  other  acute  diseases.  The  patient  should  be  in  bed,  in  a 
well  aired  room,  not  too  warm.  The  room  should  be  darkened  if  the 
eyes  are  afft»cted.  Cleanliness  of  the  patient,  his  clothing,  and  his  sur- 
roundings are  essential. 

The  diet  should  be  mild,  but  in  quantities  as  large  as  the  patient  can 
digest,  consisting  largely  of  milk,  with  thin  soups  and  gruels,  albumen 
water,  etc.  If  the  patient  is  seen  early  enough,  the  symptoms  of  the 
onset  must  be  treated.  Vomiting  should  be  encouraged  by  drinking 
tepid  water  until  the  stomach  is  empty,  and  then,  if  it  continues  be 
checke<l,  by  bismuth  and  lime  water,  carbonated  water,  bits  of  ice,  or  a 
mustanl  plaster  over  the  epigastrium.  It  is  usually  advisable  to  give 
a  mild  calomel  purge,  followed  by  a  saline,  in  the  beginning  of  the 
disease. 

After  careful  examination  of  the  patient,  and  especially  of  the  local 
disease  and  the  treatment  of  wounds  or  ulcers  on  surgical  principles,  the 
ichthyol  is  applied.  It  is  used  most  frequently  in  combination  with 
vaseline,  in  the  proportions  of  20  to  30  per  cent.  This  form  is  to  be 
preferred  in  the  majority  of  cases,  but  in  delirious  or  unruly  patients 
more  adhesive  prejiarations  can  be  used  with  advantage.  I  have  found 
the  following  formulae  useful : 

Unna^s  Ichthyol  Vaimish. 

^.  Ichthyol,  grm.  40.0  ; 
Starch  powder,  40.0 ; 

Albumen  (egg),  1.5  ; 

Water  to  make  100.0.— M. 


Or, 


Ichthyol  Traumaticin  (Juhel-RSnoy). 

Ichthyol, 

Traumaticin,  equal  parts. — M. 


R'fore  applying  the  ichthyol  the  skin  must  l)e  cleaned  with  soap  and 
water.  The  ichthyol  is  then  rubbed  or  brushed  over  the  skin  at  least 
three  (juarters  of  an  inch  from  the  red  margin,  and  covering  a  strip 
about  that  width  all  around  the  lesion,  then  covering  over  the  inflamed 
]Kirt. 

The  astringent  action  of  the  remedy  is  verj'  soon  evident,  I  have 
convinowl  myself  it  is  much  more  marke<l  than  that  of  vaseline  alone. 
In  favorable  cases  the  redness  and  swelling  lessen,  no  extension  takes 
place,  and  the  general  symptoms  subside.  If  the  margin  advances,  the 
ichthyol  must  l>e  applied  beyond  it ;  usually  it  is  not  necessary  to  apply 
it  more  than  twice  a  day.  It  should  be  kept  applied  until  the  temjxira- 
ture  hjis  \yeen  normal  for  two  days,  except  in  very  mild  cases,  and  always 
reapplied  as  soon  as  a  fresh  eruption  occurs. 


ERYSIPELAS. 

The  applie^Ttion  nf  the  drug:  '§  eonietinies  painful,  though  not  to 

F'onipared  with  that  iVoni  nitrate  of  silver.     Almost  filwajs  the  improve- 

i^nt  iu  hx'al  and  general  couditionis  is  so  striking  that  the  patient  m 

ling  to  put  up  with  the  siiperfieial  jmin  and  the  unpleasant  cxhir  of 
it^  remed) \ 

It  is  probable  that  ichthyol  owes  itis  efficacy  to  it**  a.^tringent  and 

nitcrirntant  properties,  although  aceorfling  to  AbeP  it  has  a  jM*eii- 

liy  marktHl  aetion  on  erysi|>elus  eiwei.     It  is  therefort*  eompinihli^ 

u  iiitmte  of  Hiver  and  iiKhms  to  both  of  which  it  seems  undoubti*dly 

;iilH*rion    Ichthyol  also  resembles  in  its  action  the  conBtricting  methodfs 

^•ftmniendeil  in  the  treatment  of  erysi[M.das,  but  is  mncli  nion^  eonve* 

ent  and  simple  tliati  nio^t  of  these. 

In  regartl  to  its  antiseptic  pro|M*rties,  as  used  in  erysijielias,  ichthyol 
oes  not  prevent  abf^cess  oi"  the  »kin  and  lymphatic  glands.    Alwl  advises 
mat  oidy  frc»j^hly  made  preiKirations  be  used^  as  in  tlie  dilute  fomi  it  does 
Qot  remain  fi^e  from  l>aeteria. 

In  simple  cases  of  er\jii|>t4as,  even  of  the  most  severe  kind,  internal 
treoitmeiit  is  m>t  neitesssiry.  The  condition  of  the  heart  and  urine  must 
be  carefully  watched.  If  the  pulse  becomes  weak  or  irregular  or  the 
heart  sounds  show  indications  of  weakness,  whiskey,  strychnine,  or  small 
doses  of  qninine  should  be  given. 

In  cases  with  prostration  beef  tea,  eggnog,  and  other  stimulants 
should  be  given  us  r(*quirc*d. 

Symptoms  of  nephritis  must  be  treated  as  for  an  indeiicndent  disease. 

Old  or  caclicetie  pei*^ons  and  hartl  drinkers  must  be  given  stimubtin^ 
food  and  mtMilieine  from  the  beginning. 

For  high  temperature  qninine  in  fnll  doses  or  pbenacetin  can  be  used. 
Cold  bathing  or  sponging  is  often  beneficial. 

For  delirium  tlie  ice  cap  should  be  used,  and  if  necessaiy  bromide  of 
potassium,  with  or  without  chloral  to  produce  sleep. 

Complications  must  always  be  looked  for,  especially  when  the  ease 
does  not  show  signs  of  improvement  within  three  or  four  days.  Wlien 
found,  complications  must  be  treated  as  independent  diseases,  the  external 
ones,  like  abscess  and  gangrene,  on  surgical  principles. 

It  is  in  the  latter  cases  only  that  the  more  heroic  methods  of  treat- 
ment are  to  be  used.  Such  are  injections  of  antiseptics  or  incisions 
with  antiseptic  compresses.     In  ordinary  cases  their  use  is  uncalled  for. 

When  erysipelas  extends  into  the  scalp,  the  hair  should  be  cut  short 
for  convenience  of  applying  remedies.  As  the  hair  will  be  lost  in  any 
event,  there  can  be  no  objection  to  this.  In  other  cases  the  hair  need 
not  be  cut.  Ichthyol  used  on  the  scalp  should  be  diluted  with  water 
or  oil. 

For  the  nasal  or  pharyngeal  complications  of  erysipelas  antiseptic 
sprays  and  douches  are  to  be  used.  Erysipelas  of  the  larynx  is  treated 
by  cold  externally,  ice  pills,  scarification,  and,  if  necessary,  tracheotomy. 

After  recovery  from  erysipelas  the  a  fleeted  parts  must  be  thoroughly 
cleaned.  Abscesses  or  ulcers  must  i)e  thoroughly  treated,  in  oixler  to 
remove  all  possibility  of  relapse  by  infection  from  such  lesions. 

Relapses  should  always  lead  to  careful  examination  for  some  such 
source  of  infection.     Next  to  these,  the  clothing  or  furniture  may  harbor 

*  Ceniralblatt  flir  Bakteridogie  und  Parai<itenkiin(h'j  Bd.  xiv.,  1893,  No.  13. 
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the  specific  bacteria.  Disinfection  of  the  room  should  therefore  be 
practised. 

In  convalescence  remedies  to  increase  appetite  and  digestion  are  often 
indicated.     Frequently  iron  is  useful  in  this  stage. 

The  use  of  erysipelas  cocci  or  their  products  in  the  treatment  of 
malignant  and  infectious  diseases  belongs  rather  to  the  domain  of  experi- 
mental pathology  and  therapeutics  than  to  practical  medicine.  From 
tlie  results  of  Fehleisen,  Coley,  Emmerich,  and  others,  who  liave  experi- 
mented in  the  matter,  it  is  clear  that  live  cultures  should  not  be  used, 
since  there  is  a  chance,  though  small,  of  dangerous  accident. 


PYiEMIA. 

By  I.  E.  ATKINSON,  M.D. 

Definition. — Pyaemia  (;rDo^,  pus,  and  alfia,  blood)  is  a  disorder 
dependent  upon  the  presence  in  the  blood  and  tissues  of  pyogenic 
organisms  derived  from  a  suppurative  or  infected  centre  in  the  body, 
and  is  characterized  by  inflammation  of  veins,  thromboses,  embolisms, 
and  metastatic  abscesses,  accompanied  by  fever.  It  manifests  itself  by 
irregular  chills,  remitting  or  intermitting  fever,  sweating,  and  the  devel- 
opment of  secondary  centres  of  inflammation  and  suppuration. 

Eti<)I>k;y. — The  connections  between  external  suppurations  and 
internal  inflammations,  and  the  ultimate  eflTects  of  the  poisoning  of 
wounds,  whether  from  putrefaction  or  otherwise,  were  recognized  in 
ver>'  remote  times.  The  crude  ideas  of  pathology  prevailing  give  no 
reasonable  explanation  of  the  causation  of  secondary  inflammation  and 
abscess  formation.  Toward  the  end  of  the  last  century  John  Hunter 
declared  that  pus  gained  admission  to  the  blood  through  inflammation 
of  veins,  and  ascribed  the  symptoms  of  what  is  now  known  as  pyaemia 
to  phlebitis.  The  theory  that  general  purulent  infection  was  dependent 
upon  phlebitis  gradually  gained  acceptance,  and  "  pus  in  the  blood  "  was 
held  to  be  the  pathogenetic  factor.  This  theory  led  to  the  introduction 
of  the  term  **  pyaemia  *'  by  Piorry — ^a  term  that  now  serves  to  designate  a 
special  form  of  blood  infection,  though  with  a  significance  different  from 
tne  original  conception.  Virchow,  denying  the  presence  of  pus  in  the 
blood  and  agreeing  with  Cruveilhier  that  thrombosis  was  the  initial  lesion 
in  pyiemie  pnxiesses,  made  the  first  great  advance  toward  a  correct  know- 
ledge of  their  pathology.  While  erroneously  asserting  that  coagulation 
of  blo(xl  in  veins  preceded  inflammation  of  their  walls,  he  described  the 
disintegration  of  thrombi  thus  formeil,  the  detachment  of  parts  of  these 
and  their  escajje  into  the  venous  circulation,  the  impaction  of  these 
particles  in  branches  of  the  arterial  system  of  too  narrow  calibre  to 
transmit  them,  and  the  subsequent  inflammation  and  suppuration  of 
the  tissues  surrounding  these  embolisms.  Tcxlay  these  are  considered 
the  essential  pathological  change  of  ]>vaemia ;  but  the  etiological  basis 
of  those  changes  remained  unrecognized — indeed,  could  not  be  recog- 
ni/xMl — until  the  discovery  of  the  influence  of  micro-organisms  in 
pathogenesis  enabled  research  to  be  prosecuted  along  the  right  line. 
Since  the  discover}'  by  Klebs  in  1870  that  pyaemic  processes  are  invari- 
ably associated  with  the  presence  of  definite  micro-organisms  the 
dependence  of  these  processes  upon  micro-orgimisms  has  been  abun- 
dantly proven,  and  it  is  now  known  that  they  are  those  that  excite  sup- 
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mtive  inflammation.     These  micro-yrgnnisras   of  pus  are  of  man^ 
i^tiesj  but  those  aimt>8t  eooi&tantly  found  are  Hiaphyheoeeus  pyogenes 
WW*  and  streptoeoecm  pyoffme^j  the  former  motit  freauently  the  cmuge 
cam!?cribed  iibseesrt  formation,  the  latter  of  rapidly  spreading  8U])- 
.on.    A^  eiiiifsOi^  of  pya?mia  these  two  micro-organis^m^  occur  in  about 
-  proportion p  and  one  or  the  other  will  be  found  iu  nearly  eveir  eaj§e, 
'e  are,  however,  otiier  mieru-or^misnii^  wliich  <jeeai^JOimlly,  tliough 
\\  detennine  pya^raic  manifestations;  thus,  the  bacilhLs  of  typhoid 
"  has  been  tbund  iu  pure  culture  in  ot?teomyelitiy  of  die  rib^p  iu 
pundent  otitis  media,  in  abscess  of  the  soft  parts,  in  the  puis  of 
enui,  and  in  ktcalized  Hbri>|ieritonitis  either  during  its  course  or 
sequel  of  typhoid  fever,"  ^     Likewif^e  the  havimfim  eolt  eommunff 
nierocQcruH  hrueeolahfit^  f/on&€oc(iu»j  and  otlvers  are  oeeaMonally  dis- 
d  in  suppurative  proeegsses  in  remote  region:?  of  the  body,      Pnic- 
J  however,  [niemia  dejwnds  upon  !*taphylix'(K*euH  pytigene^  aureus 
v*eptiieweus  pyogenes.    Senn  reports  from  the  observations  of  Baser 
.  others  4 (j  eases  of  pyarniia,  in  2!2  of  which  staphyh.M^tX'enj*  was  found, 
I  in  21  streptoc^^ecus ;  in  3  both  orgsmisms  were  presi^ut,     Exj^ri- 
..ntal  research  has  definitely  shown  that  thei*e  bacteria  are  the  actual 
LIjscs  of  pyfenTla,     A  ynjv  rulture  of  staphyhicoeens  pyogenes  aureus 
ected  into  a  vein  of  a  rabbit  will  be  foil  owed,  pretty  eertainlv,  by 
icid  and  fatal  pvirniia  within  thr^  days.     If,  however,  the  culture, 
dctirucs  indeed  in  considenible   quantity,  be  injected  into  the    sub- 
^neons  ii^lbdar  tissue  of  animals,  pya:niia  is  by  no  means  certain  to 
>Wj  and  if  injectetl  into  the  abdominal  cavity  of  the  dog,  if  care  be 
©  to  avoid  injury  and  the  intnxluction  of  other  fortngn  substances, 
g^  amounts  of  culture  fail  to  produce  any  reaction.     If,  however,  the 
cuJtim^  l>e  intrriduced  into  the  abdominal  cavity  along  w^ith  the  bits  of 
potato  U]»on  wliich  tluy  have  grown,  or  if  tlie  intestines  Ix^  injurt-d  so 
as  to  disturb  the  tnrcniation,  fiital  pi*  ri  ton  it  is  will  ensue  (Halstt^)-     It 
often  ha|>jK*ns  thnt  pure  fultures  of  pvorrpnic  bnctcria  dt>^i)jicar  after 
their  introduction  into  the  body  without  producing  any  noticeable  reac- 
tion, but  if  they  are  introduced  into  the  circulation  along  with  minute 
particles  of  some  indifferent  substances,  such  as  pith  or  cinnabar,  or  if 
the  endothelium  of  the  heart  or  of  the  bloodvessels  is  mechanically 
injured,  typical  pysemia  with  metastatic  abscess  will  ensue.    The  healthy 
tissues  of  animals  have  then  the  power  to  resist  and  destroy  pathogenic 
organisms  to  a  considerable  degree.     If  introduced  in  small  quantity 
into  the  blcMxl,  bacteria  may  be  attacked  and  destroyed  by  the  leucocytes 
of  the  healthy  bixly. 

It  is  probable  that  pus  organisms  gain  admission  to  the  circulation 
very  commonly,  in  tlie  prt^sence  of  hxtil  suppuration,  without  injurious 
effects,  and  it  has  btvn  shown  that  in  septicaemia  progressiva  unlimited 
numbers  may  exist  in  the  IkhIv  without  the  development  of  pysemia. 
Si>  long  as  the  epithelium  of  the  bloixlvessels  remains  intact  conditions 
for  pyaemia  do  not  exist.  It  is  true  tliat  when  progressive  septicsemia 
is  unusually  protracteil  bacteria  IxH^ome  implante<l  in  the  vascular  walls, 
iind  excite  such  changes  in  these  by  their  toxic  products  that  thrombotic 
>hlebitis  is  set  up  and  conditions  for  the  development  of  pyaemia  estab- 
isluHl ;  or  the  pus  organisms  may  so  moilify  the  red  blood  corpuscles, 

*  Abbott,  Pi'incipie.*  of  Bacteriology,  2d  ed.,  p.  231. 
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in  rabbits  at  least,  as  has  been  shown  by  Koch,  as  to  bring  about  primary 
coagulation  and  the  subsequent  formation  of  embolic  abscesses  from  the 
arrest  of  these  coagula  in  small  arterial  trunks. 

However  it  may  occur,  injury  to  the  walls  of  the  bloodvessels  is 
essential  to  the  production  of  pyaemia.  As  was  first  clearly  shown  by 
Virchow,  the  essential  basis  of  pyaemia  in  man  is  thrombosis  and  the 
dissemination  of  the  disintegrated  thrombus  in  the  circulation,  where  its 
fragments  are  carried  along  in  the  blood  stream  until  they  finally  obstruct 
arteries  too  small  to  transmit  them,  and  form  embolisms  which  become 
centres  for  metastatic  abscess  formation.  But  simple  thrombosis  cannot 
result  in  pyaemia,  and  the  embolisms  caused  by  its  detached  fragments 
cannot  determine  metastatic  abscess.  Even  the  thrombosis  and  embolism 
caused  by  aseptic  solid  foreign  substances,  such  as  cinnabar,  powdered 
charcoal,  wax,  etc.,  are  incapable  of  inducing  suppurative  changes. 
Hemorrhagic  infarctions  and  circumscribed  necrosis  may  result,  but 
nothing  more.  Pyogi^nic  organisms  must  pervade  the  thrombi  and 
emboli  in  ortler  that  pyaemia  may  develop. 

Simple  stiisis  of  blood  in  a  vessel  is  not  sufficient  to  bring  about 
coaguhition.  So  long  as  the  endothelium  of  the  vessel  remains  intact 
and  foreign  bodies  are  excluded  from  its  lumen  this  does  not  occur. 
Mechanical,  chemical,  or  physical  injuries  to  the  vessel  wall  (particles 
of  wire,  needles,  etc.),  of  pre-existing  clots,  parasitic  organisms,  changes 
in  the  blood  or  blood  supply  entailing  disease  of  the  vessel  wall  are  the 
influences  that  bring  about  thrombosis.  In  pyaemia  the  influence  that 
determines  thrombosis  is  phlebitis.  From  a  suppurative  focus  inflam- 
mation proceeds  to  involve  the  vein,  advancing  from  without  until  the 
endotliclia  are  reached ;  the  toxins  produced  by  the  pyogenic  microbes 
induce  inflammation  of  its  coats  and  coagulative  necrosis  of  its  endo- 
tliclia. Upfjn  the  roughened  endothelia  a  layer  of  haematoblasts  forms 
the  basis  for  coagulation.  Upon  this  the  leuc(x?ytes  accumulate,  fibrin 
is  formed,  and  a  white  thrombus  is  established  and  projects  into  the 
lumen  of  the  vessel,  which  is  presently  obliterated  by  the  formation  of 
a  nnl  thrombus.  Coagulation  now  extends  in  both  directions  as  far  as, 
and  oltcn  extending  into,  the  nearest  communicating  veins.  This 
thronil)ns  is  infected  by  pyogenic  organisms,  and  inflammation  extends 
along  the  vascular  wall  in  contact  with  it.  The  thrombosis  extends  in 
a  proximal  direction  until  large  veins  l>ecome  involved ;  it  may  even 
reach  the  nna  cava.  Usually,  however,  the  proximal  end  of  the 
thrombus  projects  into  the  lumen  of  a  still  patent  vein,  and  is  washed 
l)y  its  bhxKl  current.  An  infected  thrombus  has  no  tendency  towanl 
organiaition  :  it  is  l(K>sely  held  by  the  venous  wall,  and  is  more  or  less 
disintegrated  by  the  pus  organisms  and  [)us  cells  imlxnlded  in  it  and 
surrounding  it.  Su[)purative  phlebitis  may  be  restricted  to  the  locality 
primarily  atfecttnl,  or  the  reproduction  and  growth  of  the  micro-orgjinisms 
may  Ix'  inhibiteil  by  vigorous  n*sistance  on  the  part  of  th(?  leuco(!ytes 
and  ti>sues,  and  further  development  may  Ix*  preventcH^l ;  but  often 
jKirtich^s  of  the  original  thrombus  s<'parate  or  are  l>roken  off  by  the 
bl(HKl  eurn»nt  in  the  communi«iting  vein,  and  with  their  containe<l 
micnHorgjuiisms  are  carried  along  with  the  bhnxl  towanl  the  heart  and 
arterial  circulation.  Sometimes  only  a  few  of  such  thrombotic!  {articles 
are  thus  detached ;  at  other  timei*  their  number  is  \QTy  great.     They 
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niay  be  very  minute  or  90  bige  as  to  be  arrested  in  their  passage 
throiigit  the  heart. 

In  tlK>  i^Hv^tantly  enlargtnfr  biani-hes  of  the  venons  system  no  obstacle 
to  their  passage  is  offend.  They  pass  through  the  r^t  chambers  of 
the  hearts  ami  aiv  finally  anested  in  the  arterial  system  at  a  point  wliere 
the  diminishii^  calibre  of  the  branchii^  arteries  is  no  IcHiger  capable 
of  transmitting  them.  Obviously,  the  first  obstade  they  meet  is  in  the 
ramifications  of  the  pulmonanr* artery.  The  sixe  of  the  thmmliotie 
fragnMnits  will  determine  the  looatioD  of  the  plug  or  embolus  in  the 
pulniomm-  arterial  system,  and  their  number,  the  number  of  pluggings 
or  embolisms^  One  may  be  :?^i  large  as  to  obstruct  the  pulmcHiary 
artery  at  its  earliest  bifurratioosw  On  the  other  hand,  fragments  may 
be  small  eumigfa  to  pas^  thnnigh  the  pulmonary  capillaries,  enter  tfale 
arterial  current,  and  U\x«ie  arn^sted  at  s^ime  remote  point  in  the  arterial 
svsteuK  Arterial  embolism,  hiivi^ver,  may  alst>  occur  by  the  e:!:ca|ie, 
thn^^  the  ^HilnuHMury  ctivolation,  of  pus  organisms  and  leucocvtes  im- 
pn'giiatctt  with  pus  i^rganisms,  which  may  liecome  im|danted  in  the 
xiis^Hilar  wall  and  excite  thn^mbo-arteritis  and  suppurative  inflammation. 

Wlh^n  a  i^^wtiott  ^4"  a  thrumbus  plugs  a  bram^i  1^  the  pulnuHiary  artery 
the  cii\HilatH>n  is  at  oinri^  arrested  as  £ir  as  the  nearest  communicating 
braiK^h.  If  t^H^  small  to  ok<<niot  the  lumen  of  the  vessel  e^impletely, 
^JttstnKHiiw  is  |VK>setttly  rvndened  c^^mpiete  by  a  secondary  thr^tmbi^ 
ex\Hte^l  by  the  emU4i:j«i  and  bloi.id  siasis^  OJbteral  ciirnlation  is  not 
evMablishcil  in  the  lungs  on  account  of  the  terminal  character  i4*  the 
arterh^  \4r  the  imlnH^iarv  sy>f«»m.  The  thomU^s,  therefore,  extends  as 
&r  as  the  ^ti|^llary  ^KstrtVuti^Mii  of  the  pli^^ged  artery,  and  a  wet^^e-shapcd 
aiva  is  establishes!  in  which  the  ctrvulation  i>  br^Higfat  to  a  staml.  A 
Mtouv  <ui^|J\  ot'  Mv^^l  wvlls  into  this  aa-a  !n«?i:  rhr  S4irr«mn«.lin<;  •-ufKU 
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locus  by  implantation  of  pus  organisms  from  the  blood  upon  the  intima 
of  the  vessels.  Endophlebitis,  thus  established,  causing  coagulative 
necrosis  of  the  endothelia,  excites  parietal  thrombosis,  which  narrows  the 
lumen  of  the  vein,  and  may  end  by  completely  obstructing  it.  From 
the  thrombus  formed  in  this  manner  infected  emboli  may  lie  detached. 
Pyajmia  in  certain  cases  of  progressive  septicaemia  may  sometimes  be 
accounted  for  this  way,  as  also  the  sequelar  femoral  phlebitis  of  typhoid 
fever  and  other  conditions.  The  primary  focus  may  be  verj"  obscure 
and  reiidily  escape  detection,  or  it  may  consist  in  what  is  ordinarily  con- 
sidered a  perfectly  innocuous  centre.  The  following  case  affords  an 
example : 

A  man,  forty-five  years  old,  had  a  limited  but  very  intractable 
eczema  of  the  left  leg.  On  Januar}'  16th  pain  in  the  left  cidf  ap|x?ared 
and  became  so  severe  that  he  went  to  bed.  Pressure  was  very  |>ainful, 
but  nothing  could  be  felt  upon  palpation.  On  January  17th  he  re- 
mained in  bed  with  intense  pain  in  the  leg  and  thigh.  There  was  a  well 
marked  phlebitis  extending  from  the  tibial  side  of  the  leg  just  above 
the  limit  of  eruption  and  extending  to  the  middle  third  of  the  thigh. 
The  vein  was  hard  and  corded,  and  its  course  was  marked  by  a  line  of 
redness  along  the  skin.  Considerable  (edema  of  the  leg  and  foot  de- 
velo{)ed.  Fever  appeared  without  chill,  but  never  exceeded  100.5°  F. 
January  21st  he  was  seized  with  a  sharp  respiratory  \m\\  in  the  left  side, 
and  a  friction  sound  could  l^e  heard  over  the  painful  area.  There  was 
frequent  drj^  cough.  By  January  25th  a  crepitant  r^lc  could  be  heard 
over  the  dorsid  and  lateral  base.  This  was  followed  by  prune-juice 
exix^ctoration.  On  the  28th  there  was  tubular  breathing.  The  femoral 
vein  was  oceludeil  and  cord-like  as  high  as  Poupart's  ligament,  and  the 
entire  extremity  greatly  swollen.  No  new  centres  of  inflammation  de- 
vel()|)ed  and  the  patient  slowly  improved. 

Pya?inia  rarely  arises  through  infection  by  way  of  the  lymphatics,  but 
that  it  may  thus  occur  e^in  be  proven  by  the  occasional  presence  of  ac- 
cumulation of  pus  in  deeply  seated  glandular  structures  and  in  the 
tlionieie  duct  in  the  bmlies  of  those  who  have  died  of  pytemia.  More 
commonly  the  lymphatic  glands  offer  barriers  of  protection  against 
pyjemia.  Pyajmia,  esjK^cially  the  more  chronic  forms,  may  exist  when 
one  cannot  possibly  recognize  a  primary  suppurative  fcK?us.  Those  well 
known  varieties  of  which  ulcerative  endocarditis  and  acute  infective  osteo- 
myelitis are  striking  symptoms,  may  be  cited  as  examples.  In  such  cases 
the  pyogenic  micro-orgjinisms  will  have  gained  admission  to  the  bloml  by 
some  unrecognized  external  or  internal  suppurative  lesion,  and,  not  find- 
ing conditions  favoring  their  development  elsewhere,  ultimately  settle 
U|)on  places  of  enfeebled  resistance  in  damaged  cardiac  valves  or  in  the 
endothelium  of  veins  of  the  osseous  system  (usually  near  an  epiphyseal 
line),  where  they  rapidly  develop  a  phlebitis  and  osteomyelitis,  and  at 
times,  though  fortunately  rarely,  a  septic  intoxication  that  may  have 
destroyed  life  before  suppuration  couhl  have  had  time  to  occur.  As  has 
been  noted  already,  pyogenic  organisms  may  enter  the  circulation 
without  producing  morbid  results.  Conditions  for  their  growth  do  not 
obtain,  and  they  are  destroyed,  probably  by  leucocytes.  At  times  they 
find  a  loriix  minoriH  reaMcntUr^  and  excite  suppurative  inflammation  in 
other  hx^alities  than  those  just  mentioned.     Thus  the  pleural,  pericar- 
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dial,  aiul  peritoneal  cavities  and  various  joints  are  fi-equeiitly  invaded. 
Ill  tlu'sr  lai'uiitics  infVircts  etmnot  he  dcmonstratefJ.  The  iufection 
pnihnlily  tuTiirtJ  throtig^h  iiiiplantati^Hi  of  pus  nrgauisms  or  infected 
leu(*urvtt'fs  in  the  capillaries  of  the  pirtj^.  Oi'teu  purulent  inflanimatioa 
4)i"  these  parts  is  tlie  only  eviilence  of  pvieiuie  itifeetiou.  Some  tisssnips 
are  quite  in.-^useeptihle  nf  seeondarv  pyiemic  luflauuuation,  Jletaj^tatic 
ui>.Hees&  of  the  braiu,  of  the  testiele^,  ete,  18  very  raivly  observed.  Some- 
times the  .soH^alled  *'  s{M>ntaneoiis  ]>yieuiia  *'  developt*  in  persons  who 
have  ri'eeived  a  slight  iujurv  or  have  Ik'pu  exposed  t<t  various  depressing 
iuHuenees^  as  eliilling-  ur  wetting.  Thesi-  iuiiut*net»s  sulhee  to  lower  the 
nornuti  level  of  resistance  an<l  offer  the  opportunity  to  jiyti^euie  organ- 
isuis,,  ahvady  present  iu  the  eirenlation,  to  find  a  favorable  nidus  for 
tlietr  develojnnent.  An  inHanied  joint,  an  osteomyelitis,  or  an  endo* 
f-arditis  tluis  arising  serves  as  the  starting  point  of  general  pyiemic  in- 
fet'tiou,  with  nietastatie  abscess  an<l  the  usual  train  of  symjitonia. 

From  what  Inis  j>reeedcd  it  is  cniilent  that  the  distiiiriion  lK»tween 
infet'tive  septicanuia  and  pyanuia  is  puR'ly  arbitrary  :  the  (htfertniees  are 
of  ch'gree  aufl  not  of  kind.  They  both  depend  upon  tlio  presence  of  the 
sanu*  ]>yogt"uie  micro-iirgjinisuis  in  the  eirenlation,  Pyanuia  is  a  iseptie 
iufeetiou  plus  thrombosis  aufl  nietastatie  abscess — a  K'ptieo-pyiemia. 
The  course  of  pyaemia,  similarly  in  thnt  of  septit*  infection,  varies  with 
thi'  vindenee  of  tfie  bacteria  :uid  the  suseej>tibilities  of  the  infected 
indivi<hiab  The  more  aente  the  jiyaMuia,  the  uKtrc  numerous  will  b» 
tlie  metastatic  inflammations  ami  siupim rations.  In  chronic  pyaemia  the 
secfmilary  inflammations  an^  usually  less  numerous  in  j»ro|»ortioii  to  it« 
longer  ihiration.  Ktiologitndly,  tlnm,  iufeetive  septicfemia  and  pyaemia 
aro  ideiitieaL 

PATHnLCHJU'Al.  Anatoli  v.- — Tt  is  not  always  easy  totniee  the  route  by 
whieb  the  pas  org;uiisms  have  gjiincrl  tlie  tarculation*  A  primary  sujv 
piiniti%**"  fiK'Us  will  nearly  nlway8  be  found— a  wound,  an  abscess,  an 
osteomyehtis,  a  ut4'rine  phlebitis,  an  internal  uh'cnition,  a  middle  ear 
iurtammatiou,  or  other  lesimi  will  exist.  If  an  ojk^i  wound,  it  ^ill  have 
lost  it^  liraltliy  chameteristics,  will  pn^seut  a  dry,  dull  ap|M^amnce,  and 
Ik'  biitbed  in  a  thin  or  fetid  pus*  (ienerally  the  veins  in  i-ehitiou 
with  tfh'  infecting  fm'iis  will  be  inflauuHl  and  fillfHl  with  ceiagula.  The 
iTitiainecl  vein,  liowever,  nuiy  be  so  miuntc  as  to  esca|K*  naked-eye  in- 
s|KH*tion,  Tlu'  coats  of  tlie  thrombosed  vein  will  be  thickeued,  and  will 
liave  a  yclbnv  cm*  greenish  yellow  appearaTie*e.  Small  hemorrhagic  spots 
will  be  present  in  great  muui>ers,  and  mieroseopic  examination  wll 
re  veil  1  !i  copious  infiltratiou  oi'  all  the  emits  with  pus  corjniseles  and 
micro-c*rgiinisms,  Mfffphffforovn  or  sfrcptot'nvei  The  tlirombus  will  be 
softencHl,  not  Arm,  rt^ddisli  brown  or  yelh^w,  and  puriform,  and  will  con- 
sist of  granular  matter,  disintegniting  rcfl  and  white  blotid  corpuscles, 
pus  cells,  and  mienH'mri,  scattered  and  in  <"olonies.  Purulent  tran8- 
fonuatirm  of  the  leucmn'tes  will  have  nnaleretl  tlie  thrfvml>us  much  less 
adhen^nt  to  the  vascular  wall  titan  would  l>e  the  case  iu  benign  throm- 
bus.  The  disintegration  of  the  eb>t  aecoiint.-^  fV»r  the  ease  with  wlneh 
iVagnjents  may  have  been  detached  frcmi  it^  and  also  for  the  smaller  size 
of  tlic  embttli  chameteristic  of  imemia.  At  times  the  phlebitis  will 
have  devclopMl  into  a  jieripldebitic  abstx^ss.  The  softened  clot  will 
extend,  sometimes,  for  a  cousidcmble  distance  along  the  venous  eonnec- 
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titmi?.  In  the  portal  circulation  tlie  urigiiuil  foetis  may  have  been  an 
apiM'iitliritis,  an  intestinal  nleeration,  and  in  tlic  newly  born  infant  an 
nnji»iliral  vein  inrtamiruition. 

The  t'mbolLsmi*  will  nsnally  b<»  tnmul  in  the  Inngs  at  bifurcations  of 
tiie  pulniunarv  artery,  antl  are  generally  centn*s  of  infarction.  Ai=i  they 
involvt'  the  j-niaHer  arterie:^  for  tlie  niM>t  part,  they  arc  |X'riphenil,  wcdge- 
.sliap4'<l,  and  are  not  always  sltarjdy  itelined.  Infarction  i>.  less  a|it  to 
follnw  than  in  simple  embolism.  In  multiple  infective  eniUilisni  infarc- 
tion will  be  prc*s4.'nt  at  some  centres,  ab^'nt  at  others.  Pulmonary 
metastatic  abscesses  arc  not  often  larger  than  a  cherry,  are  usually  situ- 
ated in  the  pulniouary  priphery^  and  involve  the  plenne,  whence  a 
purulent  ph'urisy  may  have  (»riginateiL  They  nw  at  Hrst  i^rayish  in 
folor,  tirni  and  surrnnnde^l  by  an  intense  hyjK'nemia  ;  later,  they  form 
pnruh'iit  foei.  They  bceonie  intiltriiteJ  with  intlammatory  pn^biets,  the 
inHammation  havin)^  extended  from  the  intima  of  tlie  obstructed  artery 
until  tlie  whole  art*a  of  the  infarction  has  become  implicated.  The  in- 
filtrati(m  occurs  by  migmtieiT*  from  the  surrounding  bypera^mie  zone 
which  Ijoiinds  the  absi-ess.  This  alis<?ess  contains  a  central  necrotic  mas8 
and  abounds  in  niicroctM*ei,  The  embolic  abscesses  of  other  jmrts  are 
u>ually  smaller  than  those  of  the  lungs.  Thty  *liffer  in  shape  and  ajH 
pearanrc.  In  the  sjileen  they  are  small  and  i>ften  surrounded  by  a  zone 
of  inrisuned  tissue.  They  swarm  with  mieroi'mvi.  and  are  of  a  dirty 
yellowish  rcd  color.  Embolic  abscessesi  of  the  liver,  which,  as  involving 
rami  li  eat  ions  oi'  tlie  hepatic  artery,  are  most  often  a  result  of  endm-ar- 
ditis  ulcerosa,  are  snnjll,  yellow,  weilge-sliai>ed,  and  usually  close  to  the 
capsule.  Arising  in  the  portal  system,  they  are  of  Inrger  size  and  tew  in 
nnud>er.  The  abscess  is  always  scfKinited  from  the  surrounding  hepatic 
wtroctnif  by  a  zone  of  enlarged  yellow  lobules.  Colonies  of  miercK'cM?ci 
are  present  in  tfie  interlobular  vessel  and  fill  the  capillaries  for  a  long 
<listanec  (Orth),  Very  few  corpuscles  are  seen,  the  infarct  being  largely 
nuide  npof  liver  celts.  In  thi'  kidneys  the  abscesses  are  rarcly  larger 
than  mustanl  s4Hh1,  and  an-  gejicndly  situal<'d  in  the  c*irtcx,  arraugtHl  in 
small  groups,  nirtdy  in  the  py  mm  ills — in  the  iniihile  and  outer  portions. 
They  arc  of  a  jisile  yellow  color,  and  do  not  undergo  softening,  as  their 
contents  arc  not  purulent,  but  i"ather  masses  of  fatty  degeneration. 
MicnH'ocei  will  lie  finiud   in  them  always. 

In  pVi^emic  arthritis  the  inflanmiation  begins  in  the  synovial  mem- 
linuie,  and  the  pus  is  often  icliorous.  The  mcird>nine  is  swollen,  red- 
dened, and  ci>vercd  with  pus.  In  the  pleund,  |X'ritoneal,  and  iiericardial 
cnvities  the  inflammation  s|ieedily  causes  tin-  accumulation  of  pus. 
Eudiolic  abscesses  of  other  structurcs  may  also  be  cncountcrcd,  ;ii4  in  the 
skin,  subeutaneons  tissu<v,  and  the  lymphatic  glands,  the  [wirotid  gland, 
etc.  When  metastatic  abse(*ss  has  occurreil  without  embolism  the  sup- 
punitive  iuManimation  will  have  originated  in  foci  in  the  capillaries, 
where  nucr(KH)cci  have  invaded  the  e|jitlteliurn  damaged  by  the  toxic 
gnbstanccs  in  the  blo+xl,  Avhence  the  iuHamniation  has  spread  outwardly. 
Widesprcad  coagulative  necrosis  will  be  found  in  pyaemia.  The  spleen 
is  enlargf^l  anil  sof*tcned,  the  heart  H^ibby,  and  the  mucosa  of  the  intes- 
tineas  swiilleu  and  sottened  and  the  8ubmue*tsa  the  site  of  numerous 
cjipillarv  hemorrhages.      Purpuric  sjHjts  will   be  observed  upon  tlic  skin 
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spinal  001x1  iind  their  membranes  are  rarely  the  seats  of  iuriammaton 
changes.  Suppiimtivr  inniin^iti!?,  embolic  abscess*,  and  hemoiThagif" 
effusionh  are  rarely  i'l ninth  In  uleemtive  endocanlitip;  of  sceptic  tyj 
nnenx*<K!(»i  juTvatk'  the  ve^^tation.s  on  tlie  valveti  or  lienrt  wall.  When 
tlie  right  ^i(!e  of  the  heart  is  implicated,  the  simall  detached  fragments 
mny  imve  eaiifncd  embtilism  Jind  metastatic  abscess  in  the  lungs  ;  but 
from  the  left  heart  the  embohsms  involve  the  systemic  cin-uhition 
I  let  native  endwanlitis  is  often  fonnd  without  discoverable  primary 
infective  centre.  As  in  infinitive  osteomy*4itis,  the  micro-oi^misnis 
have  found  a  habitat  in  the  cndothelia  damaged  and  destrc^ycMl  by  coag- 
ulativc  necrosis.  Tlie  secfjndary  abscesses  exist  sometimes  in  grt^t 
numbers ;  at  other  times  only  one  fir  two  may  lie  fotind  ;  again,  ulcer- 
ative cJuloc»artljtis  may  exist  without  embolism.  The  k*ft  heart  is  usually 
implicated  in  ulcerative  end<K'anlitis,  though  the  right  side  is  more  often 
affected  than  in  simjih*  cnd^H-arditis.  The  endocardium  as  well  as  the 
valves  may  l>e  atfeete*!.  Vegct;Uions»  sonietimes  luxuriant,  and  nleem- 
tions  are  the  eharactcristic  features.  The  vegetations  are  grayish  yellow, 
very  friabh%  and  of  varied  con  fornix  t  ion.  They  consist  nf  fibrin  and 
gninidar  debris,  cidlular  elenieiUs,  IiIo<mI  ctdls,  and  micriMxicci.  The 
ulceratiuns  are  irregnlar,  m:iy  involve  th*-  my«M*anliiuu,  an<l  even  |m  uc- 
trate  to  the  [>in*ieardium,  or  the  cartliac  septum  may  be  iH.n*fonil<nl 
(BnuuweU).  8rmdl  al*scesses  art*  found  at  tlic  bases  of  the  vegetations 
in  many  cases.  The  organisms  pix^scnt  are  usually  drrpioeoi*i*i  and 
atdphjifoeoech 

Tiic  intestines  are  not  so  frequently  the  seat  of  lesions  in  pyaemia  as 
in  sc]>tira^mia.  Snlmuicoiis  metastatic  abscess^'s  an*  iK'casioually  prese»nt, 
es[>cciaily  in  tfic  large  intestine.  These  njay  open  tli rough  the  mucosa 
and  form  ideers.  Metastatic  abscesses  an*  often  fiuind  in  the  muscidar 
tissue^  even  in  the  walls  of  the  heart,  in  the  siibcntaneoiis  cellular  tissue, 
the  skin,  and  in  \\\v  mc  dullarv  cavities  of  bones. 

SvMin'OMs. — Follnwiug  delivery  or  a  wound  or  surgieal  ojK'ra- 
tion,  pyjcuiia  raurmt  develo|»  until  suppuration  has  taken  place.  Thi^ 
is  commonly  si*mc  time  daring  the  secofKl  week  after  external  sup* 
purative  le>ii*ns,  but  after  ilelivery  during  the  latter  pirt  of  the  Hr<^t 
w^eek.  Tm|K'nding  pyjemic  infection  is  usually  indicatcil  by  alteration 
in  the  ap]K  amoec  and  iK^havior  of  the  wound.  The  granulations  will 
bec<»me  ]»ah',  inactive,  and  urdiealthy,  Tlic  pus  will  Insc^  its  creamy 
character,  and  become  tliin  and  irhortiu^  and  scanty.  The  snrrnmHling 
tissues  will  grow  infiltrated  and  <edematfais  an<l  souR-whiit  livid.  The 
IfN'hia  of  the  imerperal  woman  will  beconic  scanty  an4l  ft^tid  or  su|>- 
pressed,  the  external  genitalia  hot  and  dry,  aiul  intnipelvic  |niin  and 
tenderness  ilevelop.  The  jmtient  wilt  suffer  from  genenil  discomhirt 
and  aunrcxia.  There  wid  1k*  slight  headaclu\  elevation  of  trmpt^nitun', 
ami  thirst.  The  timgue  will  iiavc  a  thin,  moist  coating.  Tlu'  general 
symptoms  will  be  ushcnnl  in  by  a  t*liill  nujrc  or  less  severe,  and  lasting 
from  a  ik^w  minutes  to  an  hour  *>r  more.  It  may  Ix'  limited  to  a  cliilly 
or  "creepy  "  senssiat ion.  Thermometric  observation  will  already  show 
sf^veral  degrees  of  elevation.  In  the  great  majority  of  castas  the  chill 
will  tx'4'ur  in  tlie  daytime,  Tlie  initial  cliill  dm*s  not  mark  the  <K*cur- 
reuce  of  Mippuration.  It  i-^  [irobalily  due  to  septic  absorption  tn"  to  the 
circulatory  changes  consetpU'Ut   iipai  the  entrance  of  infective  material 


into  the  blrwrtl  current*     Liiter,  the  vhilh  may  indicate  the  formation  of           ^^H 
pii?i.     Tlic^  tem]R'rature  rniiy   nipi<lly  rm'  to   105"^  F,  or  more.     More           ^^| 
4'onirnonlv  it  h  not  su  lii^li — 102'-\  1(K1°,  ur  104^  F.     The  maximnm  is           ^^^ 
nrtcii  reuelvocl  williiii  a  few  hcnirs.      After  some  hours,  iisnally  not  nntil            ^^H 
ihe  next  tiay»  llie  teni|ieniti»re  fulls  n*'arly  iW  quite  to  tfn'  n(»nnal^  and  a           ^^| 
eopions  sweating  fallows.     Willi  ur  without  chills  the  fever  assumes  an           ^^H 
int4*rmittent  ur  remittent  ty]M\  and  is  fiv<jnently  ccHifunmhHl  witli   mala-           ^^H 
rial  fever,    Tlie  distinct  ])eri(Mlieity  uf  the  malarial  (Kiroxysms  is  absent,           ^^H 
liowever,  and  hoth  ehill  and  fever  will  vary  in  intensity  ;  nmre  th:»i*  mie           ^^H 
tdiill  may  oeeur  during  the  twenty-fiMir  hoiir>  (Fit^,  41).     After  llie  tirBt          ^^H 
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^^p                                               TempemtUTe  record  of  pyicmla  (Tnimaniut),                                                         ^^^t 

day  a  ehill  may  nut  mark  the  exai-crl)ution.     A  very  remarkable  feature           ^^| 
i»f  the  fever  ih  itis  inequality  :   within  a  few  liours  tlie  thermometer  will           ^^| 
mark  rlianp\s  of  [several   dei^rees^  though,  as  a  ride,  the  mt»rnin^  tern-           ^^H 
jM'mlun'  will   U*  lower  th:oi   that  itf  the  eveiiinji:'     The   remissions  are           ^^H 

always  marked   !)y  eopions  and   persistent   sweats;  sweiitin^,  Imwever,           ^^H 
may  iw  pres^'ut  almost   emitirmoiisly,  aud   the   Iiedelnthes  and  iR'ddin^           ^^| 
Hiitu rated  with  moistuiv.      During  the  l)rief  rt^mission  oC  symptoms  the           ^^| 
temiK-niture  may  even   tall   one  or  two  dei^ives  lielim^  the  normal.     In           ^^H 
m<>re  pmtraeted  cm^H  a  normal  or  sni)in»rmal  temperature  is  sonu^times           ^^H 
niaintainc^d  for  a  *lay  or  two,  and  excites  illnsive  hojM^s  of  a  jK^rmanent            ^^H 
lu'tterment.  which,  however,  will  he  iutorru|ited  |>resently  by  a  reenrrinf^           ^^H 
ehill    with    rapid   elevation   of  tempt^nitnre.       Even   in    favomble  easeH            ^^H 
jR-niument  (leferveseeneo  never  occurs  abnqitly  ;  it  is  reaeluHl  ^ra4Jnally           ^^H 
after  repented  interruptions  and  exacerbations.     The  atypical  chanicter           ^^H 
of  the  chills,  the  ht>t  sta^t%  and  the  sweatings  phice  pvieniia  in  notable            ^^M 
tvutmst  with  non-septic  diseases.                                                                                 ^^H 
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The  |>iilw"  will  van^  with  the  tennierature.  In  mild  cases  theiv  luar 
be  hut  little  increnH.'  tif  tVe*iuenev.  It  may  not  exeeed  80  or  90,  but 
will  t>e  soft  and  compressible.  In  severt*r  c^ses  it  becAimes  %'er\'  fn*- 
Unent*  and,  as  the  fatal  issue  approaelics^  more  frequent,  fc^eble^  and 
e(Hnpressil>le,  An  important  feature  of  the  pulse,  and  one  characteristic 
*if  pytemia,  is  that  in  the  n-missions  uf  tem|K'rature  a  ct»rresjK>ndini: 
diminntinn  in  its  frrquenc^y  will  not  be  o1>st'rvrd.  It  will  remain  ra[M 
even  tlnMigh  the  thermonieter  nisiy  indicate  no  febrile  beat.  In  favor- 
alile  eases  the  pulse  ii'turns  to  the  nonnal  wry  slowly.  Micmsitxipii' 
examination  i)f  the  blood  will  rcve^al,  in  adiHtion  t*>  the  prt^seiico  of 
baeteria,  some  leuctx-ytMsis  and  incivase  of  bhwrtl  plaques,  witli  diniinu* 
tion  in  tlie  nnnd>rr  of  red  blond  eorpusfdes.  The  ioi*'n ►-organ isms  will 
be  found  iu  tht*  jflasnia  iis  wrll  as  in  tht^  white  corpuscles, 

Duriui^f  thr  earlier  peri<Kl  the  tongue  remains  moist  and  tin'iily  coiited. 
As  the  disease  advances  the  coating  becomes  thicker  ami  yrllower,  and 
when  a  milk  diet  has  been  pursued  it  may  assume  a  dense  cottony 
aj^pcanincc.  Still  later  tlic  tongue  may  Ik^  dry  and  cnickcd,  and  when 
a  typh*»id  statp  develojvs  it  may  he  brown,  bard,  dry,  and  enicked.  Xm 
unfrequcntly  it  is  tlry,  rt'd,  and  as  if  varnislicd.  The  teeth  and  gums 
may  lie  <*overcd  with  sordcs,  and  the  li]>s  dry,  tissured,  and  partly  covered 
with  brownish  thrusts.  The  breath  has  often  a  |KH*uliar  sweetisli  <K;lt»r, 
which  has  l»een  cumji4in><l  to  tbat  of  hay.  Nausea  and  vomiting  art* 
not  always  observed^  but  anon-xia  may  remain  rompletc,  thougb  litjuid 
nnnrisl intent  and  mt^diciues  will  lie  swallowed  without  rom]ilaint. 
Thirst  is  intense.  Early  diarrhoea  is  not  so  f<tmni<»u  a  sympinm  as  it  is 
in  Hcptiea^mia  ;  later  it  is  often  cstaldished.  Pus  antl  IJimkI  in  the  sti^ils 
intlieate  the  existence  of  pyajmic  intestinal  lesions*  Fetor  of  t lie  strwiis 
somctiines  is  intense.  The  skin,  which  <d'ten  ghstrns  frc^m  ibr  admix- 
tun;  td'  sweat  and  schuni,  may  Ik*  cold  and  <'lammy  in  the  fxtivmities. 
When  sweating  has  been  copious  the  flanks  antl  alulomen  aiT  often 
covcix'il  with  sudamina.  The  surface  early  a<'tpnrcs  a  dusky,  siillow 
tint.  This  may  he  heiwvlogerioiis  in  jwirt  froiu  eatarrhal  olistruetion  uf 
the  bile  |«tssages,  but  later  it  is  pniu'ipally  <lue  to  disintegration  of  i"ed 
blood  corpuscles  and  liberation  of  pigment  un<ler  the  infective  iiiflnenee* 
Jaumlii'C  may  become  intense.  Erythematous  cnq^tions  aiv  sometimes 
oliM'rved.  They  ai'e  u.-^ually  encountered  in  the  vicinity  of  J  be  primary* 
suppurative  fo(*us,  but  nuiy  <H*cur  as  a  diffuse^  scnndatinifonn  rasli.  nr 
may  closely  simulate  4'rysipelas,  constituting  an  infective  dermatitis. 
Scattered  jMipuIar  and  pustular  (sometimes  ecthymatous)  eruptions  often 
ap|K'ar.  HerjM's  facialis  is  a  very  con  nil  on  couconiittint.  In  a  niore 
advanced  stage  a  very  distressing  general  hyjH'nesthcsia  may  arise,  so 
that  the  patient  comphdos  latterly  (»f  mrivetuent  or  prt'ssure.  This 
hy|K"ra*sthesia  is  both  cutaneous  and  dc»e|>,  joid  d<H's  not  dejR'nd  entiiTly 
upon  metastatic  intlarumation,  wliich  is  t^ften  al»sent  fViim  the  regions 
iniplieated.  The  urine  is  sctmty,  acnd,  high  colored,  and  tif  high  sjHvifie 
gravity^  At  the  onset  it  is  randy  albutnintais,  though  alluuuin  nuiy  Im^ 
pri^sent  as  an  exjinAssion  (»f  the  febrile  cdutlition.  Later  it  may  l»cconie 
albuminous  iVom  involvement  of  the  kidneys  in  nictastiitic  intlamina- 
tit»n.  T^hc  spicule  area  is  <'onstantly  (adai'ged  :  that  «4"  tlie  liver  mueli 
less  frcipientiy.  Widespread  joint  inflammations  often  ot-eur  quite  early 
in  the  tlisease,  and  not  infre(juently  (wcasion  such  el(*se  simulation  i>f 
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articular  rhnimatisra  as  to  lead  to  orn^tifnus  rliagiiosis.  I^arp^e  and  small 
jointly  may  l>e  attacked  ;  probably  thu-^o  most  fref|iient]y  involved  luv  the 
ghoidder-joint  and  that  of  the  knee  ami  the  ^tenio-elavicular  artietila- 
tion.  The  jiatient  fir^t  eoraplains  of  puin  in  tlie  ateeted  l*i<*ality, 
Mon*  or  less  rapidly  swelhng  will  develoj),  and  fi  net  nation  may  be 
dete^'ted.  The  i-iremn scribed  suixn'fieial  nvdness;  of  aonte  articnlar 
rhinimatisni  will  rarely  be  simulated.  Upon  ineision  of  sneh  a  joint 
pns  or  !*era-pns  will  he  IiIk^ rated. 

The  intelligence  is  rarely  atfeeted  at  first,  and  often  reniain>  nnim- 
piiivd  alnKjst  to  the  end.  However,  the  patient  is  strangely  inditferent 
to  his  ]K'ril,  and  may  be  snrprised^  aauoyed,  or,  possibly,  aninsed  at  tlie 
anxiety  *A'  his  attendants. 

In  aente  eases  t fie  disease  runs  its  eourse  within  a  tew  days  to  a  fatal 
termination,  and  the  patient  may  pass  into  a  ty]}hoid  state  and  eoraa 
before  hx^I  e^'idenees  of  metastasis  may  have  developed.  But  the 
dnratinn  of  an  atmek  is  indefinite,  and  ehronie  jiyijemia  may  last  for 
weeks  and  niunths,  to  terminate  in  deatli,  cir,  rarely,  in  reeovery. 
Early  thrombinpldeliitis  may  sometimes  be  *leteeted  in  the  vieinity  of 
the  infeetive  hirus  tliroiigh  a  jiainfulj  tender,  hanlened,  eurd-like  vein. 
The  <jeehjdiHl  and  inflamed  larger  veins  may  often  be  fc*llowed  to  the 
puinti?  where  they  disajjpear  in  tlie  trunk,  and  can  be  marked  out  by 
the  eye  by  the  re*!  line  tif  i*ntaneoiis  hy|)erieniia  superimposed  U]Miii 
them,  ft  is  ipiite  possible  ftyr  the  infeetive  pnM-ess  to  go  no  farther  than 
this  throndKi-phh^f)itis,  and  tlie  patient  fmallv  reeover.  Ins  Idutnl  ami 
tissue  eells  sueeessfidly  er*ntending  with  and  (lestroying  the  pus  orgtin- 
i^ms  and  neutralizing  their  toxins  by  their  own  products.  In  sueh 
c^aset*  reeovery  will  be  slow  and  interrupted.  The  most  imiMirtant  [ihle- 
bitis  of  this  eharaeter  is  phlegmasia  alba  flolens.  It  h  most  frequently 
observed  after  (*hildlnrfli»  l>ut  o(*curs  under  a  numlwr  of  eonditirms — 
lifter  surgieal  oiM^rations  upon  the  jwdvie  viseera,  during  the  {leeline  of 
typhoid  feviTj  or  after  eonvalese<'nee  from  tins  4lis<H'der  has  been  estali- 
lished  ;  in  the  course  of  tnhercnlosis,  ervsi[M?las,  gonorrlueal  rliemna- 
tism  ;  after  parcneliyniatons  tonsillitis;  during  various  infeetitnis  dis- 
orders; and,  finally,  a^  a  result  of  juirely  septic  infection.  In  all 
cases  it  is  probably  due  to  seei»ndary  infcrtitai  by  pyogenic  bacteria. 
Except  in  cases  c»f  genend  se(>tic^  intcction  ami  |memia  its  c<nirse  is 
usually  favorable.  The  sympttnus  of  this  plilcbitis  generally  ht-gin  with 
|:»ain,  esj>e(nally  in  the  calf  and  in  the  groin.  This  is  cjuiekly  followed  by 
ludenia  of  the  limb,  beginning  in  the  foot  and  gradually  asceudinir.  In 
the  great  imiji>rity  of  cases  the  left  lower  limb  is  affectetl.  The  icdcma- 
tons  VmiU  \>  jKile  and  shini ug»  and  soni(*times  shows  the  hine  tracings  of 
veins  that  have  been  dilated  in  the  estahlishnient  of  collateral  eireula- 
tion.  If  the  phlebitis  ha^  been  jiriinary,  the  detachment  of  a  portitiii 
of  its  infected  thrombus  may  serve  as  the  st^irting  point  <if  [ivtemia* 
These  [ihlegmasiji?  nften  subside  (piiekly,  but  ipiite  frequently,  and  es- 
pecially at\er  typhoid!  fever,  ledema  is  very  persistent  and  may  lead  to 
jiermanent  enlargement  of  tlie  hnih  witli  vari(»osity  of  the  veins. 

The  oceurrenee  of  emlH*lism  will  m^t  be  marked  by  symptoms, 
unless,  as  is  very  rarely  the  case,  the  attached  fnigmcut  of  thrombus  is 
Mr  large  as  to  plug  a  large  branch  of  the  pulmonary  artery  ;  in  which 
cane^  sudden  dyspn<ea,  and  |x>ssihly  death,  may  occur.     While  embolism 
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by  an  iniVeted  thromlms  usually  pn^cotnls  in  suppurative  inflamniatioii, 
this  will  lint  be  nf  neressity.  Orfa-^iuimlly  a  thromhu-plik^hitis.  will  be 
folluwtMl  by  hubihitabl*'  I'videiK  <^  «)f  nirtastiitir  tb'posit  in  the  lung,  with 
pnetnnuTiir  ititlaiiritiiilinn  and  vwn  ph'nritts,  wilhcnit  t!io  pnH»ei?i>^  advan- 
cing U\  siipjHinitiun.  A  liniili'd  arra  of  pidiiiunary  <'nnsr*lidation,  marked 
by  i'hai-arteristii*  si^ns  and  vwn  picuritif  irirtion  sounds,  with  rej^ulting 
pfinsion,  will  sh^s  ly  undergo  re^ohition  and  the  [iatient  recover  jx*rfeetlv. 
Thi>  will  nut  hapjx'a,  however,  wlien  tlie  metastases  are  multiple, 

Tht^  (H-eiuTcnre  of  metastatic  aliscess  is  marked  l)y  an  aggravation 
ui*  the  symptofus  and  by  rcenrrent  eliills  and  sweating.  If  the  infarcts 
are  sujuli  ami  seattercd  throughout  the  pulmonary  area,  their  usual 
locality,  their  presence  may  not  be  revealed  by  ]>hyslcal  signs.  They 
may  be  inferred  by  an  increase  in  the  n»s|>iratory  n»te  and  by  the  appear- 
ance of  the  sjnita.  At  tirst  the  sputum  n»ay  resemlile  eurnint  jelly,  a 
result  of  heuu^rrhagic  infaretntn.  Later  it  may  beenme  offensive  and 
purulent,  and  (Muitaiii  particles  of  lung  tissue  and  elasti<*  tilu'cs,  Onlv 
when  the  aljseessi's  are  large  t*r  wlicu  several  cotdesfx*  mn  thev  he 
detected  by  physical  examination.  Cough  will  attntct  attention  U*  the 
chest,  and  |Kiin  in  tlie  siile  will  indicate  the  pn-sence  of  idcurisy.  The 
number  of  these  altscesses  nniy  l»e  enormous.  Em]W(*ma  may  *K*eur^ 
and  jK'rforation  <>f  the  viseeral  pleura  may  cause  pncumo-pynthomx. 
Metasfatir  abseess  of  jwirts  sujiplicd  by  the  systemic  arte  rial  ein-ulation 
Avill  be  revealed  randy  by  physical  signs.  Intense  pain  in  the  splenic 
region  nuiy  indicate  the  presence  of  splenic  abseess,  and  the  appi-anince 
of  albuminuria  may,  but  dm^*  not  necessarily,  ann^iunce  the  involvement 
iif  ihe  kidneys  In  similar  changes.  On  the  other  hand,  renal  embolic 
abscess  may  exist  without  alliuuiinuria.  Eudiolie  abscess  of  the  liver 
will  liardly  be  deteeled,  but  may  be  inferred  from  sbght  enhirg^^-tnent 
an<l  tenilcrness  of  tliat  orgrui.  If  the  inteclive  fiK-us  involve  the  pjrtal 
cireulation,  the  abscess<:'S  that  atteet  the  liver,  with  or  without  pyle- 
j>ldebitis,  may  l»e  large  and  jirotnicted  in  their  course,  causing  jaundice, 
hepatic  enlargement,  soujctinies  palpilde  fl uetuati ug  tumors,  and  a 
typhoi^l  state.  Fanbolism  <*f  the  intestinal  eaual  will  rarely  present 
symjttemis  excejitiiig  diiu'rhtea.  If  a  large  artery  have  Ik'cu  obstrncttHl, 
there  may  eceur  nausea,  Viimiting,  [Kiin,  a!id  lym|xniites  (Osier),  Embolic 
abscess  of  the  brain  is  rare  in  pya-'mia,  though  more  eonunon  when  it  is 
asstx'iated  with  uleenitive  endoearditis.  The  symi>toms  are  (obscure  and 
ch^peud  upou  localization.  lu  the  geuend  disorder  they  are  aj>t  tc»  escape 
ohservatiiMi  urdess  acc^omjuuHed  by  jmndysis.  In  some  cases  of  pvo?mia, 
esjMrially  that  occurring  as  a  complication  or  secpiel  of  typhoid  fever, 
supjainitive  inflammation  of  the  pirotid  gland  occurs.  In  the  most 
acute  cases  death  ol'ten  anticipates  the  formation  of  pus  in  this  gland. 

Tlie  presence  of  nu'tastatie  abseess  is  inferred  from  tlie  persistence 
of  symptoms,  the  recurring  cliills  with  varying  teiujieniture,  and  the 
e\'hau>tiug  sweatiug,  when  it  is  not  mauif(^sted  by  hxal  signs.  In  its 
further  ( tmrsc  pyanuia  is  characterized  by  a  continuation  and,  if  acute, 
by  rapid  intensification,  of  all  the  symptoms.  Ttie  rangt^  of  tcmiM?ni- 
turc  wHll  Ik*  great,  var^^ing  somctinies  from  five  to  six  degrees  during 
the  day,  rising  antl  falling  several  times,  sometimes  with  intermissions, 
during  wlu(*b  the  tem|K'niture  may  be  subnormal,  Avith  free  sweating  and 
|>erha|>s  symptoms  of  colla]>se.     lu   the  more  acute  cases,  while  cliills 
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may  oeenr  several  times  during  the  twenty-four  hours,  the  tenn>cniture 
nirfly  reucliei*  the  uoniiiil,  hut  m  th<^»  exat:erhuti(»n.s  it  nmy  attain  104'^, 
105'  F,,  t»r  luoR*,  Thr  jJuLse  vanes  witli  thf'  t('JU|M*nitiin%  bp(*oniing  grad- 
ually mow  frnjueiit  and  fi"el>le  as  tiie  fatiil  issm*^  ajipruaclH^s,  In  aeute 
castas  death  generally  occur!?  within  a  week  vr  ten  ilays,  \Vh(*n  ineta- 
static  abscej^aes  are  few  the  eourHC  of  the  disease  may  ha  ver^^  protmeted. 
In  suek  eai?es  the  syuiptonis  are  !iniforrnly  milder;  the  daily  range  of 
teuipeniture  is  not  hi  great.  Very  uWvn  a  distinct  intenuission  will  be 
observed,  during  whieli  tlic  temjKTatnre  may  remain  nurmal  or  subnor- 
mal fur  litau's  at  a  time,  (lulls  may  ur  may  not  reenr  daily,  and  in  the 
remissiun  uf  fever  the  copi<Misni'ss  of  the  sweats  may  Ik'  less. 

In  puer|K»ral  pviemia,  in  wliieli  infeetive  plih-bitis  usually  begins  in 
the  veins  at  the  phu*cntal  site  by  haeterial  invasion  of  the  thrombi,  the 
disonler  may  (h'veh*[»  very  insidiunsly  from  a  slight  emltn  or  para- 
metritis, usiially  during  tlie  tirst  week  of  c*hilcllje<L  The  sym[>tt)ms 
iM.^gin  with  a  eliill,  whieb  may  Ik'  prutnicted  and  severe.  A|>art  from 
th<*  symivtoms  nf  in(:ni|M/lvie  inflammatimi»  the  eonrse  of  the  established 
disease  is  thiit  nf  ordinary  pyiemia.  Peritonitis  is  generally  absent. 
Death  usually  (wi'iirs  daring  the  second  or  third  week,  but  recovery  may 
follow  after  more  or  less  prolonged  illness  in  cases  wliere  metastasis  baa 
l>een  slight  am]  has  not  involved  ttie  more  important  organs  (Lusk), 

Many  of  the  luihler  tonus  of  jjyieuiia,  sueii  as  (K-cur  in  typhoitl  lever, 
scnirlet  lever,  etc,,  jmrsue  very  protracted  eonrses.  TUv  occiirrcnee  uf 
ehills  after  tin*  third  week  of  typhoid  fever  more  often  than  nt>t  signal- 
izes the  engrafting  of  septicjemia  itr  py*eniie  prm?esses  upon  the  original 
dis4'as<' ;  :md,  altliongb  pur*'  enltnres  of  the  typhoid  bai'illns  have  been 
obtained  fnan  suppurative  fm-i  \u  this  disease  (evidence  that  tiiis  bacillus 
18  al>o  a  \m>  organism),  t^omnioidy  typheml  and  post-tyjihoirl  jiarotiditis, 
femoral  |ihlcbitis,  [>yle(»lileljitisj  ele.  are  of  distinctly  pvieniie  origin. 
Similarly,  th<'  snpimrative  joint  intlanunations,  ete.  after  scarlet  fever 
an*  evidences  of  seet*ndary  pytemie  infection.  The  ndltler  pyiemie  in- 
fections that  arise  in  this  manner  usually  ]nirsue  a  favorable  course,  but, 
as  a  ride,  even  in  chriaiie  pyjemia  tlie  course  is  unfavonilde.  The 
|iatient  finally  becomes  exhausted  ijy  the  toxicity  of  the  disease  and 
the  fever.  He  grows  profoundly  jirc^strated,  emaciated,  and  auicmie ; 
bedsores,  furuncles,  and  subentaneou,s  absces^e^s  may  tk'Velop  before 
death. 

Ostetimyelitis,  which  is  gt^nerally  an  affection  «)f  tJiihUnKi<l,  <u\  iM'cur- 
rin^  later  in  life,  a  recnrrcnee  from  c*hildliotwl  and  due*  to  enca|>snlation 
of  pyogenic  organisms  after  the  original  attack,  oi%  as  is  more  prol>able, 
a  i*einfeetion  in  a  loi'ti^H  nunftrts  r*^^/Htenfftr  from  the  blood  current,  may 
exhibit  only  Ji^dn  and  the  symptoms  of  acute  septic  infeetion  and  a 
rapidly  fatid  course.  But  it  may  also  constitute  ruie  of  the  phenomena 
of  ordinary  pya?mia,  and,  on  the  (»ther  hand,  rarely  it  may  serve  a^  the 
eentH'  for  genenil  pya*mi<'  infection.  Ceases  in  whicli  inie(*tion  of  several 
centres  of  the  osseous  system  by  pyogenic  bacteria  tpctnirs  arc  not  so 
very  nneoirnmm.  They  are  nut,  strictly  s{K^aking,  truly  pviemie,  and 
follow  a  much  more  favorable  ctinrsi'. 

The  mort*  protracted  cases  of  j>yiemia  are  often  very  obscure.  It  is 
here  that  ernu's  in  diagnosis  are  most  often  made,  esj>ecially  when  the 
primary  focus  has  escaped  oljservatiou*     Chronic  forms  uf  pyaemia  may 
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originate  in  pyelo-iie|ihritihi,  intf^^tinal  ulcerations,  and  various  .sui>puna- 
tivt'  <riUres  in  internal  jxirts  ttf  the  Ixxly,  anil  present  8vniptoniH  closely 
resembling  those  vi*  typhoid  fever,  tuberculosis,  etc. 

The  most  interesting  ionii  «if  ehruiiic  pywmia,  however^  is  malignant 
or  ulcerative  eodm^aixlitis.  This  niuy  *>t*cur  as  u  fnink  sectrndarj'  syni})- 
tom  of  jntemia,  or  it  niiiy  be  the  prinuirx'  h^sidu  and  infective  focu8. 
Though  it  may  prrx-eed  to  a  fatal  termination  within  a  few  days  as  [lart 
of  an  already  disseminated  pyiemia,  or  even  as  a  primarj^  aifk*tinn,  its 
course  is  often  prolonged  i'ar  many  weeks  and  even  montlis.  When 
seeondiiry,  t'ol lowing  a  wound,  a  surgical  ojienitiou,  or  suppurative  puer- 
peral lesinu,  no  nu»diti(^;itiou  of  tlu^  oRliuary  course*  of  pyaemia  may  l>e 
observed.  Shoidd  the  life  of  the  patient  be  prolonged,  however,  embol- 
isms from  the  endoeaixlial  surtaee,  sometimes  in  eounth^ss  niindiers,  may 
be  swept  into  the  eireulaliou,  and  sriiall  metastatic  abscesses  evoked  in 
tlie  various  organs  and  jjarts  of  the  btMly. 

Its  [uvseuee  will  usunllvj  but  not  ylways,  be  recognized  by  the  devel- 
i>pmeut  of  ail  ciidiK'ardial  murmur.  In  the  great  uKijoriiy  *if  eases  the 
left  side  of  the  heart  in  implicated,  lu  201'  eases  referred  to  l»y  Osier 
in  lii.H  (iulstoiiian  Lectures,  the  left  valves  were  ailected  in  171  easei<> 
the  right  valves  in  ii4.  In  9  cases  tlie  right  heart  alone  was  involved. 
PviPmie  endocarditis  usually  arises  in  hearts  tliat  have  already  l>cen  dam- 
aged and  aHord  a  favfuiible  nidus  for  the  growth  of  pus  organisms.  It 
rarely  Ivegius  as  a  (irimary  eudotanlitis.  Tlie  symptoms  aiv  *»fteu 
extremely  vague  and  misleathng.  They  may  iM'giu  abruptly  or  insidi- 
ously, with  chills,  pyn^xia,  sweats,  all  t»f  irregular  and  atypical  charac- 
ter, and  pass  gradually  into  a  typlmid  state.  As  a  ruh\  subjective 
cardiac  symptoms  an*  slight ;  they  may  he  altogether  al»sent.  Palpi- 
tation, |>nei'(U'dial  distress,  and  pain  are  cM*casifaially  present  (Bnim well), 
Sometinu's  the  symptoms  are  ]U"oiiouin*ed,  anil  at  once  direc*t  attention  to 
the  heart.  The  earlier  general  symjUoms  lune  often  n  etose  n:\^eml*lautH^ 
to  tlu>se  of  malarial  fever ;  all  phases  may  be  chjsely  simulated.  In  the 
absence  of  emholie  symptoms  they  nmy  be  readily  mistaken  for  typhoid 
fever.  During  the  course  of  tlie  afftK^tiou  great  variability  of  the 
canlia*'  munnur  will  often  Ijc  ol>serve4l,  and  atfoixls  a  significant  aid  to 
diagiK^sis.  These  mses  may  he  protracted  tor  months.  They  may  not 
exhilnt  symptoms  of  metastasis  initil  near  the  eml.  Mow  acute  cases 
inrely  run  tlu'ir  course  without  metastasis.  The  absence  of  a  heart  mur- 
mur tlirougliout  is  not  so  very  uncomnnm.  Theti  an  early  diagnosis  \^ 
([uite  iui possible.  loiter,  ulcemtive  endiwiirditis  may  be  intcri-cd  by 
exelusion  or  determineti  by  evidences  ctf  arterial  metastatic  inflamnui- 
lion.  Ulcemtive  endm^injitis  may  endure  days,  weeks,  or  montlis^ 
gnidually  exhausting  the  patient  with  recurring  ngitrs,  pyrexia,  and 
sweats,  until  he  passes  intt»  a  state  of  proftuiud  prostration,  coma,  and 
death. 

The  temi)eniturie  by  iiipid  changes  may  jwiss  from  the  normal  to 
105*^,  100^,  107'-'  F.,  or  more.  A  einitiruious  high  temperatuiv  is  some- 
times maintained.  Nearly  always,  sooner  or  later,  the  symptoms  will 
be  miMlihetl  In"  thi>se  of  metastatic'  iutlammations.  Kxcepting  when  tlie 
right  heart  is  involved  thesi'  will  develop  in  the  syst**mic  arterial  ciivu- 
lution,  justifying  the  term  arterkil  pyiemia  suggested  by  Wilks.  The 
lungs  are,  naturidly,  nnich  less  fre([uently  the  seat  of  infarcts  than  iii 
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ordinary  pyaemia,  but  pneumonia,  pleurisy,  and  empyema  are  not 
uncommon  concomitants.  Delirium,  paralysis,  coma  will  indicat<^ 
cerebral  and  meningeal  metastasis.  Local  and  general  symptoms  will 
for  the  most  part  be  those  of  general  pyeemia.  Multiple  cutaneous  and 
subcutaneous  abscesses,  and  often,  toward  the  end,  innumerable  cutane- 
ous hemorrhages  forming  purpuric  spots,  will  not  infrequently  develop 
l>efore  death.  Sometimes  gangrene  of  the  extremities  will  indicate  the 
occlusion  of  large  arteries  by  emboli  from  the  valvular  vegetations. 
Parotiditis  sometimes  forms  a  symptom. 

With  the  establishment  of  some  or  all  of  these  symptoms  the  con- 
dition of  the  patient  becomes  more  grave.  Chills,  varying  pyrexia, 
drenching  sweats,  diarrhoea,  hebetude,  delirium,  coma,  succeed  until  the 
patient  finally  succumbs,  usually  within  four  or  five  weeks.  Practically, 
recovery  never  follows.  All  cases  of  ulcerative  endocarditis  in  which 
pus  organisms  pervade  the  endocanlial  vegetations,  and  ulcerations  and 
their  resulting  embolic  infarcts,  may  fairly  be  considered  pywmic, 
whether  originating  with  rheumatism,  old  endocardial  disease,  or 
otherwise. 

Diagnosis. — Pyuemia  is  very  often  mistaken  for  other  affections ;  most 
commonly  for  septicaemia,  intermittent  and  remittent  malarial  fever, 
tvphoid  fever,  acute  miliary  tuberculosis,  and  acute  rheumatism.  The 
ciiagnosis  from  septicaemia  may  at  first  be  impossible.  Indeed,  progr<»s- 
sive  septic^aemia  may  |>ass  into  i)yaemia  by  the  development  of  thrombosis 
and  embolism,  and,  conversely,  more  or  less  septic  intoxiciition  and 
infection  is  present  during  the  pnjgress  of  pyaemia.  Septic  inti)xica- 
tion  generally  develops  within  a  few  days  after  a  wound  or  injury  and 
after  the  beginning  of  gangrene,  and  is  de|)en<h»nt  upcm  putrefactive  as 
well  as  suppurative  fixji.  Pyaemia  is  due  to  suppuration,  and  usually 
does  not  occuir  earlier  than  the  s<»cond  week  of  the  wound  or  injury  or 
suppurative  lesion.  The  course*  of  septic  iiitoxiwition  is  briefer,  and  is 
without  \(K*ii\  manifestations.  In  progressive  si»ptica?mia  chills  an*  not 
nearly  so  often  observ(»d  as  in  pyjemia.  Pyaemia  runs  a  more  protra<'te<l 
course,  but  differentiates  itself  by  the  establishment  of  thrombosis  and 
embolism  and  metastatic*  absc^esses.  The  fever  of  septic  infection  is 
more  (*ontinuous  and  attains  a  higher  d(»gree  within  a  few  hours.  Its 
<luration  is  much  briefer,  and  when  it  is  pr<»long(*<I  a  py«?mi<'  condition 
is  often  established. 

Microscopic  examination  of  the  blfKnl  affonls  a  rt^idy  mi^thcMi  of 
<Iistinguishiiig  malarial  fever  from  pyamiia.  Tlu-  presence  of  the 
plasnuxlium  malarije  will  establish  the  diagnosis.  The  distinctly  inter- 
mittent and  n»inittent  character  of  the  fever  of  pyiemia  is  the  <'ause  of 
many  mistak(»s.  In  the  nion*  acnt<*  forms  of  |)yjemia  <Ioubt  will  be  dis- 
lH»lle<l  by  the  course*  an<l  d(»velopmc*nt  of  the  ess<»ntial  symptoms  of  the 
dis<*ase.  The  diajrnosis  from  symptoms  alone  is  f)ften  ver\'  difficult  in 
the  murf  rhronic  forms;  but,  apart  from  the  microscopic  (liagnosis,  the 
irreiriilar  developmiiit  of  chills,  f«*vc»r,  and  sweating,  even  without  the 
se<*ondary  l<M-jil  manifestations,  will  not  long  justify  hesitation  lK*twe<*n 
tlu'  two  affc*<-tioiis.  Morc'over,  as  Oslrr  has  well  sjiid,  if  a  supj)ose<l 
f-jise  of  malarial  fc-vcr  jH-rsists  drspite  the  full  exhibition  of  (|uinine 
aftf-r  several  day^,  (itln-r  caus<»s  than  malaria  must  Ik?  s^Might  for. 
rhronir  ca-*  -  may  rradily  Ik*  mistak<*n  for  typhoid  fever.     Resemblance 


PYjSMIA. 


may  W  heijrlitent'fl  by  iilKloniinal  syiiiptoiii^— (liiirrlnen,  teiulerness  in 
the  right  iliac  iossiij  .splonic  otilar^eiiiriit— Hlt-Urtiini  and  the  typhoid 
state  that  is  so  often  observed,  espeeially  in  iiiali|j:nant  riidtx»iir*litis.  It 
is  very  irniiortant  to  reniendjer  that  tWquently  after  tlie  third  wet*k  nf 
typhoid  i'c'Vi  r  a  true  pyieiiiia  nr  si'|ittc^teinia  toay  in:  eiit^ndted  a]Miji  tlie 
nrigioal  ihsordt  r.  Tlu*  tH'Piirrenrt'  c»f  rhills  and  the  iuteiisiliratiiai  of 
symptnms  diiriiio:  the  latter  {KMiod  of  typhoid  fever  is  very  often  due  to 
septie  or  pyseniie  absorption  fnmi  the  intestinal  ideerations.  Post- 
typtioii!  parotiditis,  phlebitis,  ete.  are  usually  pyaemie.  Exeept  in  pro* 
traetetl  i-nsi's  of  pyaniiia  the  eoiirse  of  tfie  i'vxvr  will  soon  rtMimve  nneer- 
taiiity  from  the  dia|!;nosis.  In  aeute  tahereidosis  jryieinia  is  somrtinics 
susp'rtcul  at  Jirst.  The  euiirse  of  ihe  former  atfeetij*n,  while  o<M-*iisionallv 
very  rapid,  i^  always  ntore  n-grdar  than  that  t*f  pvieniia.  The  exjXK*- 
tnnition,  antl  i4ten  the  diMdiarges  when  presi^nt,  will  reveal  rhe  baeillntj 
of  tnlK'renlosis.  Aente  rheumatism  may  lie  eonfonnded  with  pyieniic 
arthritic^  inihunmati*jn.  Post-searfatinal  and  gi»n4irrlar;d  purulent  arthri- 
tis are  usnally  [lyjeniie,  the  hitter  intlaninitition  HimrtinH'js  due  to  metii- 
stasis  <if  the  (/ttutK'OiU'tf.s. 

When  tlie  primary  suppurative  foens  has  Iwen  apjiarent  pyiemia  i^ 
usually  n'e4ignii?ed  withont  diHicidty,  but  when  this  eentre  has  eseaped 
observatinn  or  has  been  bey<>nd  its  reueh»  rnueh  obseui*ity  «:>ften  exists. 
Originating  in  cistoomyelitis,  pyelitis,  pylehejmtitis,  or  in  any  of  the 
an  eallfd  sjjontanrtais  manners,  the  keenest  p(*wers  of  oliH/rvation  will 
be  ueeesstirv.  In  malijLj^nant  endoearditis  the  chiitj^nosis  i'nnn  ty|)lntid 
fever  may,  for  a  time,  be  impossilde.  The  jjurpurie  eruptions  of  tlie 
cntloeartlitie  pyieniia  have  eiinsed  this  disorder  to  be  mistaken  fortyjJiu^ 
fever,  eerebro-spiinil  meningitis,  or  malignant  sjieeitie  exantluiuatic 
fever.  Hepatie  intermittent  fever — whiehj  intiee<l,  is  pn^hably  a  mild 
septie  or  at  least  forrncntation  fever — tlie  fever  of  rapidly  developing 
eaneer,  HodgkinV  fliseasc,  and  the  fever  of  loc;al  suppurations  of  what- 
ever nature  may  at  times  sinudate  pyjemia. 

PncKJX(>8Ls. — Tlic  prognosis  of  }>yiemia  is  unfavorable.  Death  will 
usually  f>eeur  befon*  tlie  end  of  the  seeond  week,  st^metimes  ilnring  tht* 
firsL  In  rhronie  pyannia  the  ]>rognosif^  is  less  absolutely  bad,  though 
most  eases  end  in  doath,  somrtimes  after  weeks  and  c'vrn  months.  The 
course  of  malignant  en<loi'arditis  and  of  pyaimie  eerelu'id  snppunition  is 
iniifiirndy  fatal  ;  of  the  former  nirely  later  than  three  or  four  nionth*%, 
usually  within  as  nmny  weeks.  Where  the  primary  su]ipunition  fi>euft 
is  will) in  the  nmeh  <if  sn i-giea!  treatment,  and  the  melastatir  abseesseti 
an^  few  in  nundN^r  and  not  situated  in  vital  |iarts,  recovery  may  take 
plaee,  though  slowly.  It  eanuot  \yv  denied  that  a  tiiromlio-pldrbitis 
following  a  primary  sn])|Miratiiin  in  its  turn  loay  be  follc^wed  by 
symptoms  of  embolism  in  the  lungs  and  t^lsewhere,  limited,  however,  to 
one  or  two  foei,  and  yet  r^^eovery  eventiudly  take  phuv.  In  such  eases 
it  (*an  only  be  presumed  that  the  niiero-organisms  of  tlje  throndais  and 
of  the  eudxihis  have  l>oen  of  treble  virnlenee,  and  have  bren  destroyetl 
by  the  baet4'ri<'id:d  a(*ti<*n  of  the  blocMl  and  hucot'ytes.  The  prugnosis 
is  irmeh  moiv  favorable  when  metastatie  abseess  atli'<'ts  a  pari  within 
reaeh  of  the  surgeon's  knife,  as  in   metastatie  (parotiditis. 

Treatment. — Prophiff*t.i'i^, — The  basis  of  mcxlern  surgery  is  in 
the  a  void  an  ee  of  inflnenees  that  |K*rmit  the  in  feet  ion  of  wouruls  and  the 
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admission  to  the  circulation  of  septic  and  pyogenic  organisms  and  tlieir 
toxic  products.  Tlie  most  certain  guarantee  of  protection  to  the  individ- 
ual is  the  maintenance  of  a  rigid  asepsis  in  uninfected  lesions  and  the 
antiseptic  treatment  of  these  when  conditions  of  sepsis  or  suppuration 
prevail.  The  prevention  of  suppuration  in  a  wound  furnishes  absolute 
protection  against  pyaemia  (Senn).  The  details  of  necessary  treatment 
to  this  end  are  strictly  surgical,  and  need  not  be  considered  here.  Aseptic 
and  antiseptic  treatment  in  internal  medicine  has  a  much  more  restricted 
field,  and  is  limited  to  a  more  or  less  ineffectual  disinfection  of  the 
alimentary  canal.  Some  measure  of  success  may  be  expected  in  septic 
and  suppurative  lesions  of  the  mouth,  nares,  and  fauces,  as  in  diphthe- 
ritic and  scarlatinal  inflammations,  but  it  is  doubtful  if  antiseptics  can 
be  administered  in  sufficient  and  safe  (piantities  to  effectually  disinfect 
the  intestinal  canal.  To  the  mouth,  throat,  and  nares  applications  of 
hydrogen  dioxide,  corrosive  sublimate,  carbolic  acid,  sulpnurous  acid, 
and  other  bactericidal  agents  are  universally  employed,  but  no  substance 
should  ever  be  applied  to  these  parts  in  such  strength  as  to  exercise  a 
caustic  action  or  in  such  a  manner  as  to  disturb  mechaniciilly  the  rela- 
tion of  the  piirts,  lest  absorbing  surfaces  be  laid  bare  and  the  entry  of 
micro-organisms  and  their  products  to  the  circulation  facilitated.  Nu- 
merous ])lans  for  preventing  general  infection  through  ulcerating  sur- 
faces in  the  intestinal  canal,  as  from  dysentery,  typhoid  fever,  etc., 
have  been  proposed.  It  has  been  asserted  that  effective  antiseptic 
treatment  of  this  canal  may  be  secured  through  salol,  naphthalin, 
beta-naphtliol,  calomel,  and  other  drugs.  That  some  such  influence  may 
be  brought  to  bear  may  be  inferred  from  the  positive  deodorization  of 
tlie  stools  that  may  be  secured  by  these  means,  but  there  is  little  evi- 
dence of  satisfactory  antiseptic  results.  Salol  in  doses  of  from  60  to 
80  grains  daily,  naphtlialin  in  daily  doses  of  from  1  to  2  dnichms,  beta- 
naplithol  in  40-gniin  doses  daily,  have  all  been  extolled  for  this  purpose. 
Ijjitely  calomel  has  been  reeoniinended  as  an  intestinal  antiseptic,  pos- 
sibly through  its  conversion  into  corrosive  sublimate.  It  can  hanlly  be 
hoi)ed,  however,  that  an  efficient  antiseptic  effect  can  be  afforded  by 
such  measures. 

The  Trcdhnrnt  of  Pifivinid, — Tlie  first  objective  point  is  the  treat- 
ment of  the  primary  suppurative  fcx'us  and  the  destruction  of  its  power 
for  further  evil.  Pus  should  be  set  free,  tension  relieved,  ainl  dniinage 
secured,  if  practicable,  and  thorough  (lisinfection  established.  Early 
o|)erative  interference  is  indicated  in  acute  osteomyelitis.  Disinfection 
of  the  uterine  cavity  should  he  attempted  in  puer|x»ral  pviemia.  Ex- 
cision of  thrombotic  veins  lias  been  recommended  by  Klebs.  To 
I)revent  detatrliment  of  infected  thronil)!  absolute  rest  and  the  avoid- 
ance of  disturbing  manipulation  should  be  insisted  upon.  Purely 
antipyretic  drills  should  never  be  given.  The  questionable  advan- 
tage of  the  nMluction  of  teni|H'rature  is  more  than  counterbalanced 
by  the  decided  depression  following  their  use.  Agents  that  maintain 
the  vital  power  should  be  administered.  Quinine  and  iron  seem  to 
serve  this  purpose  best.  At  tlu^  outset  (juinine  should  be  given  in 
full  doses,  .*^>()  to  40  grains  during  the  day,  in  divided  doses.  This 
dose  may  1k'  repeated  for  (uie  or  two  days,  but  after  this  not  much 
advantage  is  to  be  obtained  from  such  amounts,  and  the  daily  dose  may 
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pediicccl  to  10  OP  12  gminB.     Large  doses  of  inm  mGm  to  be  very 

H-eable  oceasioDally,     Frt>m  15  to  30  niinimg  of  the  tinetun?  of  the 

ide,  well  clihited  with  water,  may  be  given  e%en'  fourth  hour. 

prej>iinitiori  of  iron  seems  to  posses  advantages  over  the  otherai 

nie  acid,  ^iilol,  sodium  benxoatej  and  many  other  remedies   have^ 

n  urgedj  but  their  vahie  i*^  doubtful     AlcohoUc  stimulants  will   be 

icattKi  nearly  always,  and  when  the  heart  begins  to  fail  strychnine  \3 

mdoubted  value*     As  there  is  no  specific  tre^tTuent  of  pyaemia,  the 

r*t  important  indication  i.s  the  support  of  the  powers  of  life  by  ^y^ 

tatic  nouritihnient  and  stimulation.     This  holdg  e.^peeiallv  iu  chronic 

mim.     The  food  i?hould  be  the  most  ai^imllable  pctsgibic.     As  the 

i»x  reliiinee  nothing  is  m  gtiod  as  milk,     Frcmi  three  pint*?  to  u  half- 

m  during  the  day  will  be  sufficient.     Strong  beef  extmets,  jiept^n 

i!*^  and  y>eptoiiized  foods  will  prove  useful  adjuvants,  thus  s^upportiiig 

It:   |iatient   until   the   infection    has   become   exhausted.      Whenever 

c<jndar>'  infective  intlammations  are  accessible  they  should  be  actively 

Bated  surgically.     Unfortunately,  in  the  cases  usually  coming  under 

He  care  of  the  medicjU  practitioner  the  infective  centres  arc  beyond 

reacrh  in  the  internal   parts  of  the  body.     The  sncccsiiful  treatment  of 

pyaemia  is  almost  exclusively  sui^icah     In  the  rare  cases  of  recovery 

the  result  is  usually  due  to  the  feebleness  of  the  infection,  and  tlie  merit 

of  the  physician  depends  upon  his  ability  to  supply  to  the  sutferer  support 

in  the  form  of  nourishment  and  stimulation  tliat  will  strengthen  hira  in 

'lis  struggle  against  the  morbiiie  influences. 


SEPTICAEMIA. 

By  I.  E.  ATKINSON,  M.  D. 


Definitiox. — Septicaemia  (oTjTtTexd^^  putrid,  and  aJ/ia,  blood)  is  an 
acute  febrile  affection  depending  upon  the  presence  in  the  blood  and 
tissues  of  organic  chemical  substances,  resembling  alkaloids,  which  are 
formed  by  minute  organisms  or  bacteria  which  are  also  the  causes  of 
suppuration  or  putrefaction.  These  micro-organisms  develop  in  foci  in 
or  upon  the  body,  and  excite  in  them  suppurative  or  putrefactive  pro- 
cesses and  form  poisonous  chemical  products.  From  causes  that  are  not 
well  understood  these  poisonous  chemical  substances,  alone  or  along 
with  the  micro-organisms  that  produce  them,  gain  admission  to  the 
circulation  through  lymphatics  and  bloodvessels,  and  produce  morbid 
effects  which  are  known  as  septic  intoxication.  Often  this  septic  intoxi- 
<»ation  is  intensified  and  perpetuated  by  the  continued  activity  and  repro- 
iluction  of  the  accompanying  micro-organisms  within  the  body,  whereby 
the  supply  of  poisonous  chemical  products  absorbed  from  the  original 
focus  is  supplemented.  The  condition  induced  in  this  manner  is  known 
as  septic  infection  or  progressive  septic  infection.  In  pure  septic  intoxica- 
tion no  lesions  beyond  the  original  sources  of  contamination  are  pn)- 
ihiceil ;  but  in  progressive  septic  infection  minute  areas  of  inflammation 
and  coagulation  necrosis  in  the  vascular  system  will  be  excited ;  but  tlie 
ilisorder  is  characterized  by  the  absence  of  gross  suppurative  or  necrotic 
lesions.  When,  however,  death  does  not  speedily  terminate  the  infective 
processes,  secondary  ccMitres  of  sup])uration  and  necrosis  sometimes 
<l(»velop.  Septicemia  is  then  said  to  have  become  complicat<»d  with 
pyiemia,  and  the  result  has  b(»en  call(»(l  septico-pi/cemia.  With  these 
pnK'csses  must  be  considcn^d  one  in  which  symptoms  are  ])roduced 
indistinguishable  from  those  of  ordinary  septicaemia,  though  milder 
and  more  transitory,  which  seem  to  dep(»nd  upon  toxic  products  of 
fermentations,  |M)ssibly  not  hact<»rial  in  origin — the  fermentative  fever  of 
Bcrgniann.  Symptoniatically,  no  sharp  line  of  demarkation  separates 
the  mildest  forms  of  surgical  or  traumatic  fever  or  the  irritative  fever 
following  abs()r|)tion  of  poisonous  prcKJucts  of  putrid  food  substances 
and  the  most  pronounced   forms  of  septicaemia. 

Th<'  str(»ss  of  septicjemia  is  thrown  chiefly  upon  the  vascular  and 
nervous  systems  and  thi'  blood,  but  the  range  of  its  activity  is  by  no 
means  understood,  and  probably  includes  most  parts  of  the  body. 

Etiology. — Althougli  the  secondary  results  of  wounds  and  injuries 
and  suppurative  and  putrefactive  processes  generally  upon  the  system 
at  large  hav<»  attracted  the  attention  of  writers  ever  since  Hippocrates, 
and  in  many  instances  have  excited  shrewd  guesses  as  to  their  parasitic 
origin,  a  scientific  basis  for  th(Mr  elucidation  did  not  exist  until  Van 
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LrtHiwenlioek  in  1*175  by  im-nns  of  a  sinipli*  micTOi^copc  tliscovtn'ed  and 
det^rYilKd  niimite  i)r*j^iiiisiiis  whii'li  we  now  know  to  have  beeu  bacteria. 
Th(?  wide  diffiii^ion  of  siicli  orfrai»i.^nis  at  unce,  and  nutiinilly,  8iigge*t«Hl 
the  dependenee  *4'  many  ni»»rlnrl  ccmditions  upon  tliem,  Sueh  cH>ncH?p- 
ti<»ns,  liowever,  were  Imscd  sult^Iy  ii|»(jii  sp^nilation,  and  presently  fell 
intii  fli?ifavor,  ami  were  ^(»m  alnit*st  forgotten.  Aetive  intere.st  in 
mitnite  tirgjuiisnis  as  possible  raiisative  inflm-rices  of  disease  was  nut 
again  awakeiieil  until  the  presrut  eentury  bad  well  advaneed.  Mean- 
while, however,  nuieh  work  liad  bern  done  in  tlie  .stndy  of  putrefactive 
and  snppin'attve  proee^ses  ami  llieir  relation  to  secondary  in  flam  ma  ton" 
ami  degenerative  t^bangcs,  Imt  the  ri'snlts  wt  re  of  pathological  and  not 
of  putliogenie  iiitcri'st.  Among  tin'  eminent  nnai  cngjigc^tl  in  this  research 
may  be  mentioned  John  Hunter,  Atjcrnethy,  Cruvcilhier,  RIagendie, 
Haller,  and  Virehow.  With  the  secimd  half  of  the  ei*nturv  renewed 
and  scientific  interest  in  ndnnte  organisms  as  pathogenic  influences 
received  a  stimulus  from  DavaiueV  discovery  in  lHo<)  of  the  anthrax 
kicillns  in  the  ImhIics  of  ainmals  atfceted  with  splenic  fever,  and  the 
investigaticms  in  lSo7  ni'  Pasteur  dcmnnstniling  the  ageru-y  of  bacteria 
in  fermentativi*  priK-esses.  In  IS^Jfi.  Uimltlcisch  descril>ed  the  presence 
of  niicro-cirganisnis  in  local  inflammat<ny  deposits  in  the  body.  Von 
l^ei'klinghauscn,  Wahleyer,  BirclwIIirschfeld,  Hueter,  and  ntliers  fol* 
lowed  ininnMliately  with  important  observations  revealing  th(*  presence 
of  bacteria  in  pyieniic  conditions.  In  ISTU,  Khbs  des<'ril»ed  as  i/^/rro- 
fi/jffroti  stpfiritw  tlu-  liaeteriiim  which  he  had  dctw'ted  in  the  Idood  and 
tissui's  after  wound  infe<iion,  aiid  differeiitiat*"d  septiciemia  ami  pysemia. 
The  jTathogenie  influen(*e  of  bacteria  was  now  universally  retn»gjnzedj 
and  KoehV  t^bservations  in  1H70  established  a  ^dentific  bams  for  bar- 
teriohigy  in   relation  to  pathologieal  ]>ro(^csses. 

KoehV  experiments  with  septieannia  of  mice  shtmed  that  the  animal 
surely  ilied  in  from  eiglit  to  sixty  hoin>  (dejienilnig  ujion  the  vindem*e 
of  the  injeetid  lluid)  after  snbentancous  inomlatieni  witli  pntrefying 
fluids.  The  resuJt  <lepended  upon  the  stage  of  put  refaction.  Blood 
that  had  been  putretying  tive  hums  iti  livcHlrop  doses  kilh*d  in  eight 
luairs  without  |n'odueing  inacrosr*opic  pathological  changes  and  witliout 
the  devtOnpinent  ot'  bacteria  in  tlie  blood  or  tissues  ;  whih-  blcMKl  taken 
from  tlie  aurieh'  fiad  no  etlec^t  if  iiitriHlneed  under  tin*  skin  oj"  another 
healthy  mouse.  Smaller  doses,  one  in  two  drops,  of  tht^  putrid  fluid 
I'auseti  (leatli  in  from  tbrty  to  sixty  hours.  He  tbund  that  by  iujecting  ' 
the  blood  of  the  mouse  thus  destroyed  he  cotdd  propagate  the  vinm 
iudefiiiitely  and  in  uudinu'nished  virulence,  even  in  doses  as  small  as  one 
feulh  of  a  drojK  IHIlcrent  varieties  of  bacteria  wt^re  found  in  the  blrHxl 
of  mice  made  ill  liy  the  iujcetion,  hut  when  ih'atli  resulted  sm^ill  biicilli 
ahmi*  could  l)e  fouiHb  (iross  lesions  wi^re  uev*'r  foiuid,  but  in  capillary 
bhH»dves,Hels  alterations  were  produced  resulting  in  extensive  bbMKl 
extravasitions  (S^nnV  Pnnripks  of  Strr(/*'ry)*  Kc:»cli  also  sueceedi^d  in 
eansiiig  scptiea?niia  in  rabbits  hv  injecting  into  their  tis,*^nes  ]intrid 
infusion  of  meat,  wlicrel ly  changes  similar  to  those  induced  in  septi- 
ciemia of  mice  wcvv  fjrought  alnuit.  The  organism  iound  was  an  oval 
micrococcus  whiefi  invaded,  atjd  sometimes  emnph^tely  obstructed,  capil- 
lary vH\*sels.  Cultures  of  thi^  coccus  introduced  into  another  rabbit 
evoked  similar  symptoms. 
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A  variety  of  other  micro-organisms  have  been  proven  capable  of 
causing  septicaemia  in  animals ;  for  example,  micrococcus  lanceolcUiuty 
originally  described  bv  Sternberg,  and  often  present  in  the  mouths  of 
healthy  j)ersons,  but  also  found  in  crouj)ous  pneunaonia,  cerebro-spinal 
meningitis,  otitis  media,  and  other  diseases,  and  micrococcus  tetragcnus 
of  (xaif ky  from  healthy  saliva  and  the  sputa  of  tuberculous  patients. 

Pasteur  in  1880  first  cultivated  dreptococcus  from  the  organs  of 
women  dead  of  puerperal  fever,  and  it  is  now  well  established  that  in 
the  great  majority  of  crises  of  human  septicaemia  this  pyogi»nic  micro- 
organism is  the  pathogenic  factor.  But  it  is  also  certiiiu  that  a  number 
of  other  pyogenic  bacteria  may  determine  the  same  results.  First 
am(mg  these  is  Htaphylococcus  pi/of/enes  aureus.  These  two  bacteria  will 
be  found  to  be  the  causes  of  nearly  all  cases  of  septictemia.  Occasional 
caus(*s  of  septicicmia  are  Htaphylococcua  pi/of/enat  cMus,  gonococcun,  micro- 
coccus  idticeoiatus,  haciUuH  pyoci/aneusy  and  others.  But  almost  at  once 
it  became  apparent  that  the  fatal  (»hamcter  of  the  infections  could  not 
(Iep<»nd  upon  the  mere  presence  of  these  organisms  in  the  blood  and 
tissues,  for  they  could  l)e  detected  iLsually  in  only  limited  numbers,  and 
often  enough  very  careful  reseiirch  failed  to  revciil  them  at  all,  except 
at  original  foci  or  after  death,  in  animals  that  had  unquestionably  been 
affecrted  with  septiwemia.  It  became  evident,  then,  tbit  if  the  bacteria 
themselves  failed  to  account  for  the  results,  the  explanation  had  to  be 
sought  in  some  poisonous  substance  concurrent  with  them,  and  probably 
pHxluced  by  them.  The  conc(»ption  of  the  action  of  poisonous  chemical 
substances  elaborated  by  bacteria  upon  the  animal  body  received  its  im- 
[)etus  from  the  discoveries  of  Pasteur  regarding  putrefaction  and  fer- 
mentation. Research  has  shown  that  characteristic  symptoms  of  sepsis 
may  be  evoked  in  animals  l>y  the  injection  of  putrid  fluid  from  which 
living  orgjinisms  have  been  carefully  excluded  by  sterilization,  as  well 
as  of  sterilized  cultures  of  pyog(Miic  organisms.  Indee<l,  definite  chem- 
ical sul)stan(^es  which  have  been  called  ])toma*ines,  toxic  alkahuds, 
toxins,  have  been  <>btaine(l  from  the  putrid  liijuids,  and  have  been 
proven  to  be  capable  of  exerting  p(»isonous  influences  over  animals  sub- 
jected to  their  action.  Brieger  and  others  have  isolated  a  number  of 
such  products.  Clinical  observation  appeared  to  justify  X\w  conclusion 
that  similar  toxic  eflects  are  frecjuently  produced  in  man,  and  that  a  dis- 
tinct form  of  s(?pticieniia  <'xists  which  is  an  intoxication  produced  by 
the  absorption  of  th<'  ehemieal  products  of  putrefaction  and  suppuration, 
and  in  which  no  infective  invasion  of  the  blood  itself  l)y  putrefactive 
and  pyogenic  organisms  occurs.  Such  septic  intoxication  is  widely  held 
to  depend  ui)on  putrefactive  pnK'Csses  alone,  in  which  bacteria  are  not 
to  be  found  in  the  blood,  or,  if  so,  are  only  accidentally  present  and 
are  innocuous.  They  are  saprophytic  bacteria,  and  can  only  grow  in 
necrotic  and  |)utrefving  foci  cxpos<'d  to  the  air.  The  intoxi(^ation, 
being  caused  l)y  toxins  (])tomaVn<'s)  formed  in  tlu'se  foci  and  absorbtMl 
into  the  blood,  results  in  death  or  recovery  just  as  the  dose  has  been 
gn»at  or  small.  If  this  be  small  and  the  suj>|)ly  restrict(»d  by  the  re- 
moval or  destruction  of*  the  putrefactive  centres,  recovery  will  |)robably 
follow  ;  but  if  it  be  large  and  the  supply  continuous,  the  patient  will 
probably  die.  This  form  of  septicteinia  is  more  esp<»cially  encoiuitered 
in  puerjKTal  fever,  wIutc  the  toxic  material  has  been  derived  from  putre- 
VoL.  I.— ;?2 
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ctive  change?^  in  the  cavity  of  the  uterus  folloma^  deliverv%  It:*  sup* 
^sed  iirigiii  in  8ai>roph_vtic  bactifria  suggested  to  Matthews  Duuciin  the 
me  ttttiiiHrmm  {ffoKftoz,  putrid,  at/iQj  blood),  by  wliieh  it  Ls  widely 
own.  Tlien*  h  3?ome  ri^iisou  to  believe,  liowever,  I  hat  septie  intoxk^- 
uon  ia  in  it  so  roiistautly  dept*iideijt  upon  the  orgunisui  of  putTefaetioD 
as  thig^  term  would  iiidirate,  n^  iu  typk^al  '*  s^ipnemia  *'  Buuim,  Von 
Franque,  autl  others  mivly  tailnl  to  find  in  the  toxie  eeiiti'e.,s  pyogenic 
bacteria  J  It  h  'dim  .si|^Jiitieaiit  that  /jrrAt^^f  r«A/<irw,  a  widely  distrib- 
uted micro-* jr^anisiu  of  putreiiietion,  uetH^rtiing  to  Flexiier,  "may  be 
unassor^iated  with  other  bsieteria  in  aliseesses  and  in  ])eritonttis,  and  it 
may  cause  i^eiieml  iiifertion  by  iivvadiii^  tlu*  iilood  hjuI  internal  orgaaK/** 
When  pyojjenie  haett^ia  are  the  cause  <jf  septie  intoxieatiiin,  it  is  by  no 
means  rrrtain  that  tlie  eireulation  remains  free  fntm  them,  l>ut  for  simie 
unexplaitied  reason  they  are  iiieapahle  of  growth  and  i^produetion  in 
the  bliNKl ;  the  suppurative  ec'iitreji  furnish  the  toxins  ujwni  whieh  tlje 
sympt<trns  depend* 

Not  (iiiiy  may  a  septie  intoxieation  depend  u|r>ii  absoq>tion  of  tht' 
toxic  ehcmienl  produets  fd*  jxith<jgenie  Vmcteria,  bnt  it  is  known  that 
similai'  effeets,  though  in  mueli  milder  degree,  may  be  c^insed  l>y  ft*nnent 
substaueet^  not  baeterial  in  origin.  Thus  a  febrile  reaetion  may  \}e  i^x* 
cited  by  intnidneing  into  the  bhxKl  of  a  living  animal  [lepsin,  tryj)?^in, 
pancreatin,  or  a  number  of  indifferent  sul>stanet»s.  The  transitory  fever 
that  ol'ten  follow^s  within  a  few  hours  a  wf>und,an  injury^  a  surgii^il  oj>e- 
ration,  even  when  tliere  may  be  no  external  lesion,  bnt  es pee i ally  afer 
more  or  less  extravasation  of  IjhNKl,  the  st^imaeb  ingestion  of  various 
injurious  fcMKl  snltstanees,  as  so  often  oe«*ui*^  in  ehildren,— all  nuiv  be 
supposiHi  to  be  due  to  the  absorjition  of  various  a^ieptie  snbstanees  wliich 
Worm-Muller  believest  to  cause  by  their  action  njion  the  bhiod  tlie  gen- 
eration of  tihrin  f<'rment,  wliieh  exeite.s  febrjh'  reartiun.  Thi^  f  ^cr 
Bergmann  denominates  '^fermentation  fever  ;^'  Volkmann,  aseptic  fever  ; 
it  is  also  known  as  irritative  fever ,  remrpt ion  fever,  etc.  While  it  is  quite 
possible,  h<»w<'ver,  that  this  "  fermentation  fever'' may  be  due  to  the 
absorption  of  **  products  of  aseptic  tissue  necrosis,"  it  is  by  no  means 
certain  that  it  may  not  ultimately  come  to  be  proven  to  depend  upon  a 
true  septic  intoxication  of  feeble  ])otency. 

S(^I)ticfemia  in  by  far  the  greater  number  of  cases  is  a  septic  infection. 
By  this  is  understood  a  c(mdition  in  winch  pyogenic  bacteria  gain  ad- 
mission to  the  l)lood  and  tissues,  and  there  pursue  their  pathogenic 
activity.  The  conuuon  source  of  septic  infection  (progressive  septic 
infection)  is  streptoeoecuH  pyogenes,  Sfffjfhi/loroecu.s  pyogenes  aureus  is 
also  a  fre(|uent  cause,  but  indeed  any  of  the  jiyogenic  bacteria  may 
determine  septicaemia.  The  best  type  of  the  disorder  in  the  lower  ani- 
mals is  antlirax,  due  to  baeilfnfi  anfhraris^  in  which  the  blood  and  tissues 
fre(|uently  swarm  with  the  micro-organism.  In  septic  infection  the 
symptoms  arc  due  to  toxins  produced  both  at  the  original  source  of 
infection  in  the  body  and  by  the  micro-organisms  in  the  blood  and 
tissues.  The  essential  difference  between  a  ]>ure  septic  intoxication  and 
septic  infection  consists  in  this,  that  the  one  cannot  be  inoculated  upon 
another  individual,  while  the  other  is  freely  inoculablc. 

*  WiHiams,  American  Joum.  Med.  Sricncrs,  vol.  cvi.,  1893,  p.  47. 
"^  Welch,  A  System  of  Surgery,  Dennis,  vol.  i.  p.  322. 
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In  man,  in  septic  infection  the  number  of  micro-organisms  is  always 
limited,  and  often  very  small — hardly  ever  so  abundant  that  the  simple 
mechanical  eftects  of  their  presence  can  be  considered  as  a  factor  in  the 
morbid  results.  "  We  find  them  far  more  frequently  in  the  blood  at 
autopsies,  even  very  fresh  ones,  than  we  are  able  to  do  during  life. 
Tlie  pyogenic  cocci,  like  most  pathogenic  bacteria,  only  exceptionally 
are  al)ie  to  multiply  in  the  circulating  blood  of  human  beings.  The 
great<T  frequency  of  their  presence  in  demonstrable  number  at  autopsy 
may  be  (hie  in  part  to  their  multiplication  after  death,  but  this  cannot 
be  t\\\::  sole  explanation,  as  the  c(K"!ci  are  found  in  autopsies  made  very 
early  after  death,  more  frequently  than  they  are  found  during  life. 
The  explanation  is  probably  that  during  the  last  hours  of  life  they 
often  find  suitable  conditicms  for  their  multiplication  in  the  blood." 
They  **  grow  outside  of  the  circulating  blood,  and  often  do  not  make 
their  appearance  in  any  considerable  number  in  the  circulation  until 
shortly  before  death  and  after  the  manifestation  of  grave  constitutional 
symptoms."  * 

Exactly  what  determines  the  admission  or  exclusion  of  the  organ- 
isms, or  the  mildness  or  severity  of  their  effects  after  they  gain  access 
to  the  circulation,  is  not  understood :  a  mere  scratch  with  infected 
material  from  a  suppurating  or  erysipelatous  centre  or  a  dissection 
wound  may  be  followed  rapidly  by  fatal  results  after  but  little  lo<5al 
reaction.  On  the  other  hand,  the  condition  of  the  infected  tissues  un- 
doubtedly has  great  influence  over  the  result,  and  if  they  permit  the 
passage  of  only  a  few  microbes,  thest*  may  be  destroyed  without  disas- 
trous consecjuences  by  their  inherent  germicidal  properties.  The  devel- 
opment of  pathogenic  organisms  within  the  body  is  undoubtedly  facili- 
tiited  if  their  jKjisonous  ch(imical  products  are  absorbed  at  the  same  time 
with  them.  Tlu^  septic  intoxication  that  ensues  impairs  the  power  of 
resistance  of  the  blood,  bloodvessels,  and  tissues,  and  favorable  oppor- 
tunities are  afforded  for  the  developm(»nt  and  reproduction  of  micro- 
organisms at  distant  points.  **  If  a  large  ([uantity  of  pus  microbes  is 
introduced  into  the  peritoneal  cavity  or  directly  into  the  circulation, 
death  results  from  sepsis  Ix'fore  a  sufficient  h*ngth  of  time  has  elapsed 
for  the  pus  microbes  to  produce  the  histological  changes  whic^h  are 
necessary  for  the  production  of  pus  "  (Sen u).  But  in  se|)tic  infection 
the  intoxication  is  intensified  and  ])erpetuate(l  by  the  microbes  which 
have  gained  access  to  the  circulation  and  fin<l  (•(►nditicms  favond)le  to 
their  growth  and  reproduction.  Thus  the  patient  is  not  only  poisoninl 
by  toxins  formed  at  centres  (»f  infection,  but  also  by  those  formed 
within  the  body. 

Different  c()nditions  vary  the  activity  of  pathog<»nic  orgiuiisms.  Ex- 
[KTimentally,  these  variations  liav(»  been  shown  to  be  brought  about  by 
many  modifying  influences  ;  clinically,  widely  different  morbid  results 
are  observc(l  to  be  produced  by  a  >inglc  species  of  bacterium  in  propor- 
tion to  its  virulence — at  one  time  intense  se|)tic  infection,  at  another 
l<K'alized  inflammation.  I  ndcr  incKMilation  pathogenic  micro-orgjinisms 
pnive  more  virulent  when  derived  from  centres  of  infective  inflamma- 
tion. Welch  points  <»ut  the  uKKlifying  influence  of  mixed  infections 
upon  pathol(>gical  results — an  influence  that  probably  depends  u|K)n  the 

'  Welch,  IknniHK  Sjfstem  of  Surgery. 


'ectm  of  the  cheoiic^l  pri»duct*«  of  one  l^Hcterium  upon  the  %ntalify  cif 

uther,  and  which  may  be  exom*ti  in  dimiiii&^hiii]j  or  ititriipjifyiii|r*  thr 

"i-hifl  ])rtxct^sas.     *'  A  baeteriiiin  of  atteiiii4iti'<l  viruieni'r  may  ^u^^iMtir 

leiikii    ill   viruk^Dce   by  inmHilatioii    in   t^imlnnjitiun   with   ufloifit^r 

e>i  M'hicli  need  not  nere^Nsarily  la^  Itm^'li'  puthugenicy  ar  Minit*!init> 

ply  in  t^imbimition  with  th**  ehemiad  pniductsi  of  unotlirr  ^jk-*  ii*?*. 

.iiv  mixtnl  infectitms  very  often  oc-enr  in  man."     Hf*  also  note?,  tlu" 

reqneney  of  j^eeondary   infeetion*^   with   (jy^tj^enie    bacterid,   eEi|MX'hillv 

in^pfocotcun  py^^ji'itm^  in   varioui?   ^jR^ntii'   infi.^e(ii>ii?i  dij^eaji*'?;;^  siii*h   a* 

njhoid    lever,    tubereiiiutsij^,  diphthtriat   snirht    ftver,  i^!nali|iox,    anil 

ler  affeetions*^  thene  increa^itig  the  conditions^  fuAombh^  to  flie  de- 

jJopoieiit  of  the  pundy  ?5eptie  tni<To-<>rgainMiis. 

At  presc^nt  it  is  not   po.s.<i[de  tu  otll-r  a  st-it'ntiiir  jufitilieation  of  the 

clinical  dclinitions  of  tlie  diih^rent  forni>  of  K'ptit'H^miu,     Sliarii  liinita- 

tionH  do  not  cxit^t,  and  it  is  jirobable  that  puridy  sujn'ophytic  scpli*-a*mia 

ocx'urs  but  niivly  ;  but  fi»r  pmi-tienl  pur|H>ses  it  Ijas  het^n  tiaiiid  c^iuveni- 

ent  and  advantageous  to  a^ssign  to  iieptieieniia  i\\vvv  tVjM^H,     I'besc  are — 

(1)  A  fel>nle  rettetion  due  to  the  presence  in  tlie  IjliKxl  of  toxic  sidi- 
8tanc(*s  al>sorbt^l  from  putretaeti\*e,or  suppurative  fix^i,  when*  thtn'  are 
pixidueed  by  the  vital  activity  of  Imeteria,  which ^  however,  remain  re- 
strict tnl  to  the  si  tew  of  their  original  pnidnf*tion,  and  do  not  piiii  ai-cei^H 
to  llie  blotxb  or,  reaching  this  Hnid  in  limited  nunibei*is,  arc  incapable 
of  giiJWtli  and   rcjirtKlnetion  there  (septic  intoxication). 

(2)  A  febrile  react iun  due  to  the  piTt*cne<>  in  the  Idiiod  arul  ti^sue>  of 
toxic  suhstanees,  together  with  the  baet(*ria  whieli  pmduce  ihetn  and 
whic'h  arc  pyogi^nie.  These  are  derived  fniin  original  foci  upon  tfn* 
bo<]y,  and  alii*r  their  entrance  into  the  circulation  eoutifiut*  to  gi^nv  and 
to  Ik*  reprotluccd,  and  to  generate  their  to^ns  (septic  infeetton  ;  pro- 
gressive septic  infection). 

To  these  may  be  conveniently  added — 

(3)  A  febrile  reaction  due  to  foreign  aseptic  substances  in  the  blood, 
which  determine  in  it  the  presence  of  fibrin  ferment,  which  is  the  excit- 
ing canse  of  the  fever.  This  is  mild  in  its  course  and  transitorj'  (fer- 
mentation fever). 

The  sources  of  septic  intoxication  and  septic  infection  are  suppura- 
tive and  putrefactive  centres  of  all  kinds  upon  the  surface  of  tl^e  body  or 
the  mucous  membranes,  as  well  as  lesions  and  abrasion  of  any  kind 
w^hereby  an  absorbing  surface  is  exposed  to  the  influence  of  the  ptitho- 
genic  organisms.  It  is  doubtful  that  micro-organisms  can  gain  the  cir- 
culation through  the  unruptured  epidermis,  but  it  is  possible  that  the 
mucous  mend)rane  does  not  offer  an  impassable  barrier  to  them.  It  is, 
of  course,  impossible  to  say  what  channels  for  their  admission  may  not 
be  afforded  by  the  mucous  tract,  and  many  eases  of  so  called  ^*  sponta- 
neous septieiemia  *'  originate  in  the  infection  oi'some  undiscovered  lesion. 
The  occasional  development  of  obscure  septicjcmie  disorders  without 
previous  recognized  injury  or  lesion  appears  to  justify  the  claim  that  in- 
fection may  occur  through  an  intact  mend)rane.  Most  bacteriologists  at 
present,  however,  deny  the  occurrence  of  this  spontaneous  or  crypto- 
genetic  se])tic{emia. 

Pathological  Anatomy. — It  is  doubtful  if  any  lesions  of  the  tissues 
are  produced  by  fermentation  fever.  Its  course  is  always  favorable,  and  the 
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alterations  it  causes,  if  any,  an^  transitory  and  have  not  been  recognized. 
The  morbid  changes  resulting  from  septic  intoxication  are  never  such  as 
can  be  seen  by  the  naked  eye.  They  are  microscopic  and  never  exten- 
sive. The  coagulability  of  the  blfMKl  is  certainly  diminished,  and  putre- 
faction sets  in  earlier  than  is  usually  the  case.  Rigor  mortis  is  also 
established  early.  The  blood  will  be  free  of  micro-organisms  and  of 
dark  color.  In  fatal  septic  intoxication  the  course  is  so  acute  that  re- 
cognizable changes  in  the  blocKlvessels  and  tissues  will  not  have  had 
time  to  appear.  Even  in  septic  infection  (progressive)  there  is  a  notable 
absence  of  gross  lesions  unless  the  course  of  the  <lisease  have  been  pro- 
trdcte<l  and  septo-pysemia  have  developed.  After  death  from  progressive 
septic  infection  rigor  mortis  occurs  early. 

The  blcMKl  is  dark  and  c<iagulat(*s  feebly  or  not  at  all.  In  it  the 
niicro-orgjinisnis  of  pus  will  be  found  often,  sometimes  in  considerable 
numbers ;  groups  of  microc»oc(;i  may  crowd  tissues  and  capillaries. 
Oidy  slight  changes  may  be  noted  at  the  primary  centres  of  infection, 
though  lymphatic  vess(»ls  leading  from  them  may  be  found  in  a  state  of 
inHammiltiou.  Thrombosis  and  embolism  are  rarely  present.  There 
may  be  some  cloudy  sw(»lling  of  internal  organs  fn>m  superficial  coagu- 
lation necrosis.  TIumv  will  be  widespread  evidence  of  septic  inflamma- 
tion of  capilhiry  v(»sscls.  A  coagulation  nwrosis  of  these  vessels  caused 
bv  the  toxins  in  the  blood  favors  implantation  of  septic  organisms,  and 
tfieir  develo|)meut  and  an  extensive  metastatic  inflammation.  Should 
the  course  of  the  septiejcmia  have  l)een  protracted,  these  foci  of  inflam- 
mation will  have  proceeded  to  suppunition  and  true  metastatic  abscess. 
jVIinute  areas  of  hemorrhagic  exudation  from  these  f(K'i  of  vascular 
inflammation  are  often  multitudinously  scattered  throughout  the  body, 
and  will  often  be  found  in  the  serous  and  mucous  membranes  and  the 
skin.  Th<*  spleen  will  be  soft<'ned,  <larkened  in  color,  and  at  times  con- 
siderably enlarged.  Efriisioiis  into  the  serous  cavities  are  not  infrc(iuent. 
Putrefaction  will  b<' most  intense  in  the  vicinity  of  the  original  infection 
f<K*us  and  in  those  |)arts  most  abundantly  supplied  with  blood.  The 
cadaver  often  exhales  a  peeiiliar  putrefaction  odor.  Hypera?mia  of  the 
meninges  of  the  spinal  ronl  and  brain,  but  no  grosser  lesions,  will  be 
found.  The  hnigs  will  be  congested  and  (edematous,  the  liver  fatty, 
and  of  a  dirty  yellowish  ^nxy  color,  the  hepatic  venous  system  engorged. 
The  kidneys  are  always  congested,  their  cpithelia  gnmular  ami  swollen. 
There  is  sometimes  exudation  between  the  glomeruli  and  capsules. 
TIhtc  may  be  capillary  extravasations  into  and  between  the  tubules. 
Wiih'spread  catarrh  of  niuc(Mis  surfaces  will  be  observed  ;  the  bronchial, 
intestinal,  renal,  urinary,  and  uterine  mucous  membnmes  will  usually 
present  inflammatory  changes  and  <»ften  limited  areas  of  hemorrhage. 
The  ovaries  and  uterus  are  often  <'ongested,  and  the  muscular  svstem 
darkened  in  ccilor.  The  endocardium  and  intima  (»f  vess(»ls  will  be 
stained  by  the  luemoglobin  set  free  by  the  disintegration  of  the  red  blood 
cor|)UMles.  Capillary  extravasations  are  especially  marked  in  the 
nuMniis  and  >ul)mucou>  coats  of  the  intestine's.  In  pure  progressive 
septic  infection  pus  may  be  found  in  the  infection  centre,  and  inciden- 
tally in  lather  parts,  but  never  as  a  result  of  the  essential  disorder. 
In  many  instances  after  protract<'d  septicaMuia  metastatic  abscess  and 
pyjemic  inflammations  will  be  found,  but  these  do  not  follow  of  neces- 
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sity,  and   whvn   presi'iit   may  l>e  acc(*ptod  as  evidences  of  coiiciiiTt*nt 

pyiemiu, 

Hymitoms.— Septieteniiii  iuid  py«*uiia  canjf^titutc  cutiiplinUions  of 
riietlii'al  no  lt\<i4  tliaii  of  surgical  ilisonlrrs.  Imk'<'d,  wht^ii  i\\v\v  oriifiu 
is  ubM'urf  \\\v\  usually  tall  to  tlu"  cari"  oi'  x\u*  physician  raihrr  thau  tin* 
8ur)Xi4>n.  'riM'y  aro  ulxstn^ved  witli  ^n*at  frnjiienry  ii^s  results  <if  ^jtw- 
jj^rt^aous  and  sujipurativt^  inHaniniations  in  ty|»hoid  and  soarlet  fcveiv, 
rliphtheria,  snuillp^x,  tuberculosis,  and  otlu-r  sjKH'itir  diseases.  Even 
tlk*  iuialoj^<»tis  ti:'l)rile  state  eaustMl  \\y  the  absorption  of  chemietil  sub- 
stances tbrnied  l>y  ftTiuentations  not  l)aeterial  in  origin,  frfmnttotirm 
JiV*.f\  elnsely  I'oueerns  the  pliysiciaUt  for  not  only  diH'S  it  folli»w  injurit^s, 
wounds,  and  sur^^ieai  i>perations,  Vnit  it  may  lie  exeited  by  purely  niediciil 
disorders.  The  tnuisitory  febrile  reaetion  *^o  commonly  obs^erved  in 
ehildhood  aet^omjwinying  or  fcdhiwing;  a  severe  indigestion  ])r€\*enta 
pre{'isely  similar  features,  and  may  be  attribntccl  proljably  to  ptnsonoiLS 
products  of  abnnrnud  fernicniatioiis  in  the  stoniaeli  and  bowels.  Simi-*J 
larly,  it  is  not  improbnblc  that  the  fever's  following  many  liemorrha^es,* 
cerebral,  ]mlrmauiry,  etc.,  nvv  iliie  to  idisor[*tion  oi*  ferment  snijstaneos 
developed  in  the  eli'nsed  blood.  This  **  fermentation  fever,''  then,  may 
well  liiul  a  {dace  in  a  work  on  internal  medicine. 

(1)  Fermnttation  Feca\ — Within  a  few,  usually  within  twenty-four, 
hours  aft^^r  an  injury,  with  or  without  external  lesirtu,  ot\en  after  ^nb- 
*'nta neons  \iUhh\  extravasation,  iifter  a  surgical  o]k  ratifui  even  so  siiu|tlc 
as  the  passMgc  of  a  catheter,  or  after  tht*  ingestion  of  unwholesome  HkkI, 
the  jiatient  will  tlevclop  fever  with  or  without  |uveefliug  chill.  The  tem- 
perature rises  rapidly  two,  three,  four,  pt^ssilily  six  degrees  (Fahrenheit). 
The  puts*'  f>eeruues  Jul  I  and  frequent,  the  heart  actimi  violent.  There 
are  otten  Hushing  of  the  face,  injection  of  tin*  vyrti^  and  tln-obbing  hcad- 
a<*he.  Tbe  tongue  tu  qui  res  a  slight  %vhitish  coating,  but  remains  moist. 
More  or  less  complete  anorexia  is  present,  and  sometimes  nau.-^ea  and 
vomiting  ensue.     The  secretions  are  all  diniinisfied,  tla*  in'ine  becoming 

.scanty  and  high  c(>lored,  but  remaining  five 
of  albumin.  The  skiJi  may  be  hot  aiul  dry. 
No  cr^pt^fiid  influence  is  exerted  upon  th** 
bowels,  though  con^tipatiiai  is  often  juvr^cnt. 
After  nipidly  attaining  its  maximum  the 
fever  gradually  snbsiiles,  and  never  last!?^ 
longer  than  two  or  tliree  days  ;  it  ot\en 
ceases  wnthiu  twcnty-fetur  Ik  airs.  (See 
Fig.  42.)  This  fever  corresponds  eh>scly 
to  that  which  nuiy  be  induc*Ml  cxjx^n- 
nuiitally  hy  injecting  jvepsin  into  the  cir- 
eulatiiui.  In  snrgiejil  practi(*e  il  is  said  t€ 
be  esj>ecially  liable  to  occur  if  the  sni>er- 
ficial  tissues  of  a  wcanid  liave  become 
nr<'rosetl  sis  a  result  of  antiseptie  applii'a- 
TempemlUTO  n-^t.rrt  c»f  fenaentftUon  tions.  Of  if  iu  a  (dosed  Wouud   extraVar-atlH] 

blood  is  retaint^d  under  high  pressure. 
Hcadaclu*  and  aching  pains  in  the  bat^k  and  lind>s  an?  very  common, 
but,  as  a  rule,  all  the  syiiiptoms  ai*e  mild,  and  trcfpiently  the  ther- 
mometer alone  will  reveal  the  existentx»  of  fever.     During  tlu*  attack 
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there  may  be,  rarely,  mild  delirium.  Examination  of  the  blood  will 
reveal  nothing  abnormal.  The  symptonw  may  subside  as  rapidly  as 
they  arise.     No  after  effects  are  ever  noted. 

(2)  Septic  Intoxication. — In  septic  intoxication  the  symptoms  are 
supi>osed  to  be  due  to  the  absorption  of  toxins  produced  at  suppura- 
tive or  putrefactive  centres  in  the  body  by  pyogenic  or  saprophytic 
micro-organisms  which  do  not  gain  access  to  the  circulation,  or,  at  least, 
are  incapable  of  growth  and  reproduction  in  it.  To  this  form  of  septi- 
caemia belongs  the  saprsemia  of  Matthews  Duncan,  though,  as  has  been 
shown,  it  is  very  doubtful  if  saprophytic  organisms  alone  are  competent 
to  exert  such  an  imiM)rtant  influence  in  septic  intoxication  as  has  been 
claimed  for  them. 

Septic  intoxication  usually  demands  for  its  existence  a  centre  of 
necrosis  in  the  body,  and  the  establishment  of  putrefaction  in  this. 
Thus  it  frequently  depends  upon  the  decomposition  of  a  retained 
placenta,  of  a  blood-clot,  or  any  area  of  dead  tissue  exposed  to  the 
action  of  the  atmosphere.  The  primary  seat  of  infection  will  present 
evidences  of  gangrene.  The  surface  of  the  slough  will  be  dry  and 
brownish,  or  will  have  scattennl  grayish,  membrane-like  patches.  Usu- 
ally a  fetid  odor  will  be  exhaled.  This  may  become  intense  and  pervade 
the  apartment.  Many  so  culled  septic  intoxications  originating  in  purely 
suppurative  centres  are  really  septic  infections,  and  indeed,  in  many 
"  septic  intoxications  "  from  putrefactive  centres  pyogenic  micro-orgjin- 
isms  may  be  demonstrated.  The  symptoms  of  septic  intoxication  will 
rarely  develop  within  twenty-four  hours.  They  may  appear  later  as 
hmg  jis  any  gangrenous  tissue  is  in  relation  with  an  absorbing  surface. 
Usually  without  an  initial  chill  there  is  a  rapid  rise  of  tomjK'rature, 
which  may  attain  104°  F.  within  a  few  hours.  At  other  times  the  rise 
is  moderate,  or,  again,  very  slight ;  the  temix?rature  may  even  fall  below 
the  normal,  and  this  sometimes  in  th(»  worst  cases.  The  irregular  tem- 
jK»raturc  curves  of  pyiemia  <1()  not  occur.  The  stress  of  the  disorder  is 
thrown  upon  the  nervous  system,  but  the  respiratory  and  circulatory 
organs  and  the  alimentary  canal  are  often  profoundly  aff*ected.  The  ner- 
vous symptoms  prim^ipally  consist  in  headac^he,  prostration,  and,  later,  a 
tendency  toward  narcosis  and  often  delirium.  The  prostration  shows 
its(»lf  in  gr(»at  muscular  weakness  and  cardiac  debility.  The  patient 
bec<mies  indifferent  to  his  surroundings  and  disjjosed  to  sleep.  A  low 
muttering  delinnni  may  app<'ar,  and  in  bad  cases  turn  into  coma.  How- 
ever, the  mind  often  retains  its  clearness,  even  in  fatal  cases,  almost  to 
the  (»n(l.  Th(*  tongue  is  at  first  coated  with  yellowish  white  fur,  but 
may  become  dry  and  brown.  Anorexia  is  present;  vcmiiting  is  not 
uncommon,  and  is  sometimes  uncontrollable.  The  bowels  may  be 
either  consti])ated  or  relaxed.  ('opi(Mis  diarrhcea  may  be  present,  and 
the  stools  may  contain  mucus  and  blood.  The  respirations  become 
quick  and  shallow,  hut  cough  and  intrathoracic  pain  are  generally 
absent.  Dyspncea  may  occur  from  hy|>ostatic  engorgement.  Jaundice 
is  not  so  frc(jucnt  as  in  s(»ptic  infection  and  |)yjemia,  but  the  skin  often 
has  a  yellowish  tinge,  which  may  be  <lnc  to  bile  pigment  or  more  j>roba- 
bly  to  blood  ])igmcnt  from  (lisint(»gration  of  red  blocnl  corpuscles.  Under 
the  microscope  the  nn]  corpuscles  will  arrange  themselves  in  clinnps. 
The  urine  will   be  s<*anty,  high  colored,  and  acid,  rarely  albuminous. 
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Tc^mpertitTiro  roconl  of  aeptic  iDl^jxt- 


f^noiiiu  tiicMiosi-(if  toxiiif*  not  he  n-jR-atrd  tin*  KViiiptoiiis  uttain  rhiMr 

aoiiM^  alijiust  at  on<H\  witliiri  a  clay  *ir  uv*» 
if  the  aimaiut  absorbt^tl  hnvv  hiTii  iusuf- 
fieietit  til  (k'.-trfiy  life,  cir  termitiiitiiig  iu 
dentil  witliiii  tlw  .-^aiiie  brief  period  nhonld 
lUT  overwlielniiii^  muujtity  lia%'e  Isc^u  i^ 
viAved  into  tlie  eireidatinm  Tbe  diheas*^ 
may  rnn  a  more  protnifted  eoursi^  if  the 
centre  of  absorption  juTsist,  fnarj  the  n^ 

[H*uted  adniihhion  ot'  the  tt^xin  inlo  tlie 
AoiKh  In  this  evi'ivt  there  will  U*  no 
repetition  rd*  the  eldlt  bnt  reenules^vnec* 
of  the  other  syniptonis  niay  be  exjHH*te<i, 
varying'  in  tntenHity  vvitli  the  extent  of 
tlie  intoxication,  generally  tending  tuwiini 
a  fatal  tennt nation. 

Tla^  ciair^e  of  septic  intoxication  in 
usually  fmni  twn  to  four  or  H  vc  days.  (8ee 
Fig.  4^*L)  It  rarely  |»ersist*<  l>pyond  the 
week,  except  in  certain  rasi^  wlien  tlie 
gnpply  of  toxin  is  limited  in  id  its  Hiuree 
macHiie^Kible,  tm  in  some  exiini[>les  td*  pul- 
inonary  gangrene,  etc.  Progrcsrt  toward  rveovt*ry  i^  marker  1  l»y  a 
3^radn;d  suhsidenee  of  all  the  j^ymptoms  ami  the  return  of  liealihy 
etion  in  the  periphery  nf  the  putrefactive  focus*  A  fatal  termination 
w  pret^ediHl  by  iutcusitication  of  all  syniptonis.  The  es^scntial  fuihire 
is  in  the  larvous  svKtenu  The  prostration  beeonu's  extreme,  tln^  heuit 
aetii^n  feeble  and  rjpid,  nnd  tlie  arterial  tension  gradually  fails,  The 
respiration  grows  more  sliallow  and  luirried.  The  intelligence  l)ccomes 
more  blunted  ;  delirium  su])ervenes  and  passes  into  coma.  The  eyes  are 
sunken,  the  skin  bathed  in  sweat.  Death  occurs  from  failure  of  the 
heart. 

(3)  Septic  Infection  (Prof/res.vre  Aseptic  Infect  ion), — Wiiilc*  in  septic 
intoxication  the  intensity  depends  largely  upon  the  extent  of  the  toxin- 
producing  centres,  this  is  not  the  case  with  septic  infection.  Here  the 
micro-organisms  are  always  pyogenic,  more  or  less  freely  reproduced 
within  the  body,  and  continue  to  contaminate  it  witii  their  freshly  pro- 
duced toxins.  Thus  we  very  commonly  see  intense  infection  fidlow  a 
very  insignificant  lesion,  such  as  a  dissection  wound  or  the  prick  of  an 
infected  needle  or  scalpel.  That  general  infection  may  occur  it  is  not 
at  all  essential  that  the  point  of  original  infection  be  in  a  state  of  suppu- 
ration or  putrefaction.  It  is  impossible  to  ascertain  what  routes  for  the 
admission  of  bacteria  may  l)e  oifered  by  the  parts  of  the  nuicous  tmet 
inaccessible  to  the  eye.  Internal  sepsis  is  by  no  means  rare.  Thus, 
septictemia  may  originate  from  intestinal  ulceration,  from  pulmonary 
cavities  and  suppurative  centres,  from  empyema,  from  purulent  peri- 
carditis and  peritonitis,  from  otitis  media,  from  osteomyelitis,  from 
pyelitis  and  pyelo-ne])hritis,  and,  in  short,  from  any  internal  part  of 
the  body  involved  in  suppurative  inflammation.  An  intense  and  rapidly 
fatal  sepsis  follows  septic  peritonitis  and  acute  multiple  osteomyelitis, 
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while  the  septic  symptoms  from  purulent  pleurisy  and  jwricarclitis  will 
Ix*  much  less  severe,  though  often  more  protnieted.  It  is  reasonably 
eertain  that  septicaemia  may  develop  from  an  urethral  stricture.  While 
the  so  calleil  spontaneous  septic  infection  cannot  he  allowtnl,  the  obscu- 
rity of  the  source  of  some  septicajmias  even  suggc^sts  the  entrance  of 
miero-organisms  through  the  intact  mucous  membrane. 

.  It  is  usually  impossible  to  account  for  the  origin  of  an  osteomyelitis 
or  of  an  ulcerative  end(K*arditis  in  the  absence  of  any  demonstrable 
lesion  ;  but  at  ])resent  it  would  be  rash  to  assert  that  septic  bacttTia  can 
reach  the  circulation  except  through  some  lesion  of  (continuity.  The 
unruptunnl  pulmonary  nnicous  membrane,  for  example,  is  almost  cer- 
tainly impervious  to  them,  though  intoxications  from  sewer  gsus  by  this 
n)ute  may  readily  take  place.  Without  doubt,  pyogenic  organisms  in 
limit<Hl  numbers  may  enter  the  circulation,  and,  not  finding  conditions 
favoral)le  to  their  develo])ment,  jK»rish,  or  at  least  remain  quiescent  so 
long  as  the  bhwHl  and  tissues  maintain  their  normal  |)owers  of  resist- 
ance*. On  the  other  hand,  especial  virulence  may  destroy  life  so  siKJetlily 
that  time  will  not  have  been  allowed  for  the  i)roiluction  of  anatomical 
changrs  ;  but  in  other  and  more  protracted  instances  the  orgtmisms  may 
only  find  favorable  o])portunities  for  growth  in  s|)ecial  structures,  such 
as  the  bones,  the  endocardium,  etc.  Again,  the  toxins  absorbed  from  pri- 
mary ecntn\s  of  suppuration  may  so  empoison  the  blood  and  the  intima 
of  bloodvessels  that  the  |K)wers  of  resistance  of  these  is  diminished  to 
the  degree  that  they  come  to  afford  the  conditions  for  bacterial  devel- 
o])nient.  It  is  thus  that  in  ordinary  cases  of  sejitic  infection  coloni(*s 
of  micro-orgjinisms  will  be  found  in  scuttered  fixn  of  the  capillary 
system,  and  when  life  has  been  sufficiently  prolonged  the   results  of 

Fig.  44. 
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TfiniMTiitun'  rfronl  of  •.♦•ptic  Infection. 


their    aetivitv  niav  «'V*n    be    thrombosis    and    embolism    and 


ab: 


pya»mir- 


The  -ym]»toin-  <»f  -<ptir'   iiifir'tion   rarely  Iw-gin  within  twenty-four 


Koars,  usually  only  after  three  or  four  tliiy^.     There  may  be  an  iiulafti 
thill;  niort*  coinnioiily  there  are  only  ehilly  or  "  ereepy  "  seaajiciiis. 

f^nlike  t^eptie  intoxientinii^  ^ptic  iiitk'tion  doe:?  uot  rtvaeh  it-?  maxuntim 
tensity  imniediutely  after  the  onset-  (Stni  Fig;  44.)  The  fever  gathers 
*,rce  as  the  niienj-tirpinismy  develop  aad  produee  their  tojciu.  The 
course  of  the  es^tablisheil  dis^ea.'^*  h  that  of  a  sie[itie  intoxieation,  Iii  M>me 
ca*sey»evcii  in  thoi^e  pursuing  n  nipidly  tutul  eourse,  there  may  he  hut  little 
eleviitiini  of  t*^nijM*mture,  Geuemlly,  howevt-r,  the  iever  miMillv  attains 
a  height  of  102°- 104°  F,  The  latter  tem])emture  i^  not  ofWu  i*si*eetlKl, 
even  ill  fatal  eases*  Slight  luoniing  reiiiiR^ionii  are  often  ot>ser\'wi. 
The  pulse  is  notaldy  of  hm  timstnn.  and  may  be  very  frecjiient,  120-140 
or  more  to  the  mttmte.  ilirrii-i'i»pir  examination  of  the  hltM>d  nirely 
nn^enls  the  prer-enee  of  bacteria,  hut  will  show  sometinies  marked  leu- 
CfK\vtosis  with  deeided  diminution  in  the  uumlier  of  red  eorptji^eles* 
The  nervous  symptoms  (|uic*kly  appear,  and  the  patient  dt^velups  a 
remarkable  indiifert^nee  to  hii^s  snrnvundiug^  au<l  his  danger.  Little  or 
no  agitation  or  jaetitution  will  be  exhibited.  There  is  nit  her  a  profound 
tlepres^ion  of  mnseular  aetivity*  The  mental  i[iclifterenee  h  ctften  ae- 
eompanied  by  persistent  Rimaolenee  and  sneeeeded  l>y  hiw  nuitterin^ 
drlirinm*  The  ton^n^ej  at  first  moi.*t  and  coattil,  us  tla^  disea^^e  advances 
liecuiTic's  reddened  at  the  tip  and  bonier,  but  otlen  dry  and  bmwn^ 
almost  blaek,  at  the  cent  re.  Theri^  are  great  thirst  and  eonijilete  loss 
of  appetite.  Xau.^ea  an<l  vomiting  art*  frequent,  a,s  is  diarrfuea,  loiter 
the  sti>ok  may  beeome  blmwly,  mm  sometimes  pnmouneed  entero-eolitis 
results.  The  ^^^^kiu  asisninej^  an  eartliy  iKilor.  This  oflen  pa.-^s<*s  into  a 
slight  ietennd  hue,  which  i^  attrihutalilc^  rather  to  libemtitm  ot*  UUnid 
pigment  than  to  hej^togentais  changes.  Toward  the  ojuelnbinu  M*  fatal 
eaBes  it  may  l»e  hithed  in  sweat*  8w(*ating  is  frequent  in  all  cum^s  ;  it 
may  be  intermit  tent*  Various  en  ta  neons  era  j)t  ions  are  often  ob-ierved. 
These  are  usually  ervtliematons.  They  may  be  distinctly  scarlatinoid 
in  character.  Most  cases  of  so  called  surgical  scarlatina  are  really  septic. 
This  eruption  often  begins  in  tlie  vicinity  of  the  original  focus  of  infec- 
tion, but  nuiy  show  itself  upon  any  part  of  the  surface.  It  rarely  shows 
the  difliise  characters  of  true  scarlet  fever.  Tlu»  erythema  may  also  be 
distinctly  erysipeloid,  but  diflers  from  erysipelas  in  being  painless. 
Usually  the  erythema  is  in  scattered  patches.  Vesicular  and  pustular 
eruptions  are  also  occasionally  observed.  In  fatal  cases  petechia?,  some- 
times in  large  numbers,  and  ecchymotic  extravasations  of  blood,  appear 
upon  the  skin. 

Tlic  urine  is  scanty,  of  high  specific  gravity,  loaded  with  urates,  but 
usually  free  from  albumin.  The  primary  seat  of  infection  becomes  dry 
and  inactive,  and  in  severe  cases  very  foul.  In  puerperal  septicaemia 
the  h)chia  become  offensive  in  odor,  and  are  diminislied  or  even  sup- 
pressed. (In  favorable  cases  the  primary  lesion  gradually  acquires  a 
healtliy  appearance  or  a  re-establisliment  of  the  lochia  takes  i>hice.)  The 
secretion  of  milk  diminishes  or  is  suppressed.  During  the  course  of  the 
disease  fresh  absorption  of  infective  material  may  be  marked  by  recur- 
ring chills,  but  these  are  never  so  pronounced  or  frequent  as  in  pyiemia, 
nor  are  the  variations  of  temperature  so  decided  as  in  this  disease.  In 
milder  and  favorable  cases,  though  tiie  temp(Taturc  may  be  high,  the 
pulse  retains  some  volume,  and  its  frequency  may  not  exceed  80  to  90. 
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The  lymphatic  system  is  always  involved  in  septic  infection.  Upon  the 
skin  the  path  of  invasion  may  often  be  traced  by  a  red  line  correspond- 
ing to  the  inflamed  lymphatics  leading  from  the  point  of  infection. 
Tlie  lymphatic  glands  nearest  to  the  infective  centre  are  often  much 
enlarged  and  very  tender.  A  general  adenopathy  may  sometimes  be 
developed.  The  spleen  is  always  enlarged  and  its  percussion  area 
increased.  Sometimes  it  may  be  discovered  by  palpation.  Some  cough 
may  be  present.  It  is  genemlly  dependent  u|)on  bronchitis.  Pneumo- 
nia is  not  a  common  complication  of  septicaemia.  Occasionally  a  con- 
siderable degree  of  hypostatic  engorgement  of  the  lungs  will  be  encoun- 
tered.    In  favorable  cases  of  septic  infection  improvement  is  first  noted 

Fig.  45. 


Temperature  record  of  septic  infection. 


in  a  lowering  of  the  tempenitiire  and  increased  tension  and  diminished 
frequency  of  the  pulse.  In  fatal  cases  death  approaches  as  in  septic 
intoxication,  witli  increasing  asthenia,  failing  heart,  delirium,  and  coma, 
though  a  fair  degree  of  intelligence  may  l)e  preserved  until  near  the 
end.  It  may  occur  within  twenty-four  hours  ;  usually  it  is  not  delaywl 
beyond  the  week. 

Carbuiieular  inflammation  is  often  a  cause  of  even  fatal  septicaemia, 
probably  of  infective  nature,  but  it  is  impossible  to  decide  whether  we 
should  consider  as  septic  infections  or  septic  intoxications  those  milder 
febrile  reactions  that  so  often  accompany  the  development  of  a  furuncle 
or  small  abscess  and  similar  processes.  Fsually  the  general  symptoms 
promptly  subside  with  the  amelioration  of  tlie  suppurative  centres,  but 
oc»casionally  fatal  septiciemia  and  even  ])va?mia  result. 
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A  mo«t  impDrtinit  rfinsidcmticm  i^  tlu-  m^ptic  infrrtion  tliat  so  ofteiil 
mn  a  fnctt»r  in  tfn?  eours<^  of  variiiiis  c^pecifir  tli.sonlei^,  ^ucli  us?  i^^rieiJ 
'T  with  j-evere  aiighuu  i^mall|)ux  in  the  matiiratiini  fever^  typhoid  I 
'\\  (liphtht-ria,  tubiTculosi^,  ettr.     This  h  nearly  ahvav;^  a  strejitot^M*- 
int("c-ti<m,  oiriiiTinif  thnm^li  the  periiUar  k^sion^^  of  thene  diH-^isi*'*,  ^ 
in  niiiny  ease^^  enu^tituCiiig  the  essi'iitiul  eauj^t^  i>f  <Ii"ath.      Io)|Mrrtiintl 
\\vsv  ^iH-^^Nikiry  infeetiuijs  iiiiiHt   U\\  it  is  ino'^t  dittieull   fur  thi^  phv.Hi- 
j    tn   iletrnaiiie   the   exieiil    !<«   which   they   are   ix^sjMHiJ^iljk*   fnr  the 
«^iihs,  ii>  tli^lhiguished   i'nnn   tliH?ie  t>f  tlie  primary  nifeetknis.      It   iai 
aH»ual>ly  eertaiii    that    the   eiKjniiou,s   strepttiet^^  us   irivasiim   of  tkej 
itiire  tM'uptHui  (if  siiiull}XL\  hn'i^ely  infliieut'es  the  (lutermie  cif  thb  Siffc*c-j 
-*ii.     Siinihirly  in  j^eark-t   tever  ami  *Uphthena  tlie  ahundant  pre?^.'rR*e' 
f^treptiH'iK-ri  and  staphyhinieei   in  the  faneial  nienihram^  aifurds  the 
n.Nt  piissilde  op|H>rtimity  ^\\y  the  eiaieurreut  <le\  ele>pmenl  id*  sepiieR*- 
..Ma*     In  the  fnnner  affeetiun  ej^peeially  the  sup|ninitive  eiimplieationi* 
iiid  se^jnels  vwn   in   remote   parts  of  the  hmly  erme[n?'ivfdy  prove  the 
admi^simi  <if  pyn|^enic  m-tj^inisms  to  the  eirenlatif»iu     It  in  well   known 
that  the  Inetie  fevers  of  advanee*!  tiihereidiisis  are   priiH^ipally  dne  to 
tteptie  ijitnx illation  fuUeiwin^  tlie  iiiva>ion  of  softened  tiiherenknts  fmn 
by  pyiii;fenie  Imeteria,      Prohaldy  the  most   interesting  seeomiarv  M-pti- 
eieinias  air  those  eomi>lieatin^  and  followint^  typhoid  fever.     (Thoii|rli 
the  typhoid  haeilhis  h  xUvW*  pyopniie,  and  may  be  ffauid  oeeasienially 
ajf  a  pare  eiiltun*  in    jjost-typlaad  j>us  f<irmation,  it    is  likely  that   the 
gnvit  majority  of  the^e  inflammations  are  ih*prnth*nt  npon  the  comnu^ner 
pns   haeteria.     Aft<4^   the   thinl  fir   fourth   week  of  this  fever  ty|>lHn<l 
bat*illi  are  diseovered  only  with  diflieidty,  and   the  prevailing  haeti*na 
found  in  h realized  inflammations  are  ss:treptiH*oeriJ)     It  is  not  impossihk* 
that  many  undnly  jn^oimeted  i-ases  <d'  typhoid  fever,  and  even  of  sup- 
posed n^lapse,  are  really  septit*jemie. 

The  most  obscure  septiesennas  are  those  that  have  been  chilled  cryp- 
togenetie,  from  tlie  sn|)posed  passage  of  pyogenic  bacteria  through  a 
healthy  or  intact  mucous  membrane.  Such  cases,  in  fact,  probably 
always  originiate  in  some  undiscovered  primary  focus  :  the  root  of  a 
carious  tooth,  the  middle  ear,  a  na^al  simis,  an  urethral  stricture,  or 
any  minute  lesion  of  the  nuicous  tract  (Welch)  may  be  the  starting 
point  These  infections  often  result  in  a  more  chronic  septicsemia,  last- 
ing often  several  weeks,  and  often  enough  running  a  mild  course.  In 
chronic  septicjcmia  there  are  often  developed  recognizable  centres  of 
local  inflanunatiou  ;  nn'ld  endocarditis,  pleuritis,  pericarditis  may  arise. 
There  may  be  also  pulmonary  engorgement  and  (edema  and  pronounced 
enteritis.  Apart  from  puerperal  and  ordinary  surgical  septic  iufeetion, 
there  can  be  no  doubt  that  many  septicjemias  of  feeble  intensity  and  of 
favorable  course  are  encountered,  especially  by  tlic  physician,  and  are 
accountable  for  many  unduly  protracted  and  not  understood  febrile 
prf)cesses.  Chroiu'c  septicaemia  of  greater  potency  may  not  only  de- 
velop localized  inflammations,  as  has  been  shown,  but  may  result  in 
pronounced  pya^nia.  The  micro-organisms  of  se])tie  infecticm  and  of 
pyienn'a  are  the  same. 

Diagnosis. — Fermentation  fever  ends  at  a  time  when  septic  intoxi- 
cation and  septic  infection  begin  :  within  a   few  hours  after  its  exciting 
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cause  it  begins,  and  within  a  day  or  two  it  terminates.  Its  uniformly 
favorable  course  will  serve  to  distinguish  it.  It  is  impossible  to  dniw  a 
sharp  distinction  between  septic  intoxication  and  septic  infection  ;  it  is 
not  even  certain  that  such  exists.  Septic  intoxication  can  usually  be 
traced  to  a  putrefactive  centre,  a  slough  or  a  decomposing  retained  pla- 
centa or  a  blood  clot,  which  announces  itself  by  a  strongly  putrefactive 
ixlor.  It  usually  does  not  appear  earlier  than  twenty-four  houis  after 
the  establishment  of  putrefaction,  sometimes  not  earlier  than  several 
days.  It  acquires  its  acime  almost  at  once,  and  its  intensity  depends 
upon  the  quantity  of  toxine  absorbed.  Removal  or  destruction  of  the 
putrefying  tissues  will  be  followed  at  once  by  a  subsidence  of  the  symp- 
toms, provided  a  lethal  dose  of  the  toxin  has  not  been  absorbed  already. 
Styptic  infection  also  requires  time  for  its  development  after  inoculation, 
and  its  symptoms  increase  in  intensity  as  the  bacteria  increase  in  the 
bcxly.  Absence  of  putrefaction  and  the  app(»arance  of  septiciemic  synn>- 
toms  after  a  slight  or  not  extensive  injury,  or  the  occurrence  of  sui)pu- 
ration,  would  indicate  se]>tic  infection,  though  it  should  not  be  forgotten 
that  sei)tic  infection  may  also  arise  from  a  putrefactive  focus.  It  may 
be  extrem(4y  difficult  to  distinguish  between  milder  and  more  protracted 
forms  of  septicjemia  from  typhoid  fever ;  indeed,  during  the  latter  part 
of  this  disorder  and  whih?  the  intestinal  ulcers  are  unheakHl  a  septic  in- 
fection often  (x'curs  and  a  state  of  mixed  infection  is  created.  S(^)  called 
recrudescenc(?s  and  relapses  of  typhoid  fever  are  often  examples  of  ]>ure 
septic  infection  in  which  a  typhoid  element  may  no  longer  exist.  Dur- 
ing the  early  stage*  of  typhoid  fever  the  diagnosis  may  generally  l3e  made 
after  a  few  days — by  recognition  of  (»ssential  typhoid  symptoms  on  the 
one  hand,  and  on  the  other  by  the  absence  of  a  primary  infective  focus. 
Internal  sepsis,  liowever,  very  frequently  oflers  great  difficulties  of  diag- 
nosis, and  only  the  most  careful  observation  and  comparison  of  symptoms 
will  ])rotect  from  error. 

The  microscope  will  rcv<'al  the  presence  of  the  plasmodium  in  the 
bhxKl  in  malarial  fi'ver.  But  in  default  of  these  means  of  difTen'ntiating 
the  great<'st  difficulty  often  exists,  and  the  ])resence  or  absence  of  chronic 
septic  infection  can  only  be  determined  at  times  by  the  (h'velopnn»nt  of 
l(H*al  inflammatory  lesions,  or  even  of  the  evidences  of  local  suppura- 
tions characteristic  of  pyjeniia.  Th<'  septic  infection  of  multiple  acute 
osteomyelitis  may  be  determined  after  careful  examination  of  the  osseous 
structures.  A  nish  is  sometimes  seen  in  septicaemia  which  may  res<'mble 
that  of  scarlatina  or  rubella.  This  is  generally  circumscribed,  and  fol- 
lows a  course  (piite  unlike  that  of  these  affi'ctions.  In  pyelo-nephritis 
and  tubereular  disease  of  the  kidney,  as  of  other  organs,  the  febrile 
reaction   is  probably  the  result  of  a   mild  septic   infection. 

As  a  rule,  however,  the  diagnosis  of  septi(*jemia  is  not  a  matter  of 
difficulty,  siuee  in  most  nir^i^r^  there  is  a  clear  history  of  a  wound  or 
surgical  openitiou  or  of  aii  infective  inflammation  or  of  an  abortion  or 
delivery.  Much  greater  difficulty  will  exist  when  the  source  of  infection 
remains  un<liscovered.  Iii  such  eases  the  symptoms  are  often  sufficiently 
charaeteristie,  but  fn^juently  th<'  <liagu(>sis  can  only  be  made  by  exclu- 
sion. 

Sc»ptieaMuia  should  always  be  suspected  <luring  the  (course  of  any  dis- 
order the   lesions  of  which  afford  any  o])portunity  for  the  growth  and 
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development  of  septic  iiiienM>rgunism,s,  when  the  .symptoms  of  that  di&- 
ortler  depart  froni  the  iLsiuil  typr  and  an  elevateil  temperature  contmuea , 
beyond  the  iisind  (hniition. 

I*lto(;N4>siK — ^Fcnnenliition  I'cvtT  always  pursues  a  mild  and  favor- 
ahk"  t  tiurse,  S-ptie  intoxi(*atiuu  is  always  daugerous,  but  its  termination 
deperuls  upon  the  ammmt  id'  toxin  absnrhed.  Genemlly,  the  greater  | 
the  area  and  intensity  of  the  primary  jxitrefaetitm  the*  more  sundy  will 
the  I'ud  be  fatab  A  sejitie  intoxiratifpu  may  drstroy  life  within  twelve 
hours.  Septic  intoxieation  from  projrressive  iran^rene  h  generally  fatal. 
The  pn»)xiiosis  is  murli  mcire  iaviiruble  if  the  jnnmary  tbeus  i^  limited  in 
extent,  atid  s(»  situated  that  it  nuiy  be  removed  <»r  destroyed  ;  otherwise 
the  eontiniious  absorption  ot'  toxin,  even  from  areas  of  Hunted  extent^ 
may  tmusv  ileath.  A  favt>rable  prognosis  Ls  justiHatde  il',  after  the  orig- 
inal intt*xieatiuu,  the  sunr<*e  uf  su|»ply  l)e  destroyed  and  the  trniver  symp- 
toms nvit  manifestiMb  Inereased  rre(pienry  *tf  the  jnilse  with  <'oustantly 
[nweriiii^  arterial  tension,  the  oeeurn^nee  of  delirium  ami  eonia,  iuerea*^- 
in^  depression,  extravasation  of  bkHKl,  are  all  signs  of  approaching 
death.  Progref^sive  sepsis  or  septic  infection  is  genendly  fntub  The 
progniKsis  cannot  he  determined  from  the  condition  ar  extent  of  the 
primary  iufeetive  t'ncus.  Rapidly  fatal  septiea^iuia  may  dt'jiend  u\nm  a 
slight  M'rateh  or  altrasion,  and  tlie  resuh  is  determined  by  fhe  virulence 
of  the  nrtranistns,  the  uundter>  in  whieli  they  (»nter  the  eirculation,  and 
Uie  decree  eif  n*sistauee  oji'ercd  by  the  blood  tmd  tissues  of  tlie  individual, 
Otlicr  ihiniiTj^  bein^  e<pial,  however,  the  introductioti  of  lartre  numbers  of 
iufeetive  miero-urjranisms  to  the  blond,  whieh  tind  eouditions  favoralde 
to  their  irrnwth,  rende^rs  recovery  abuost  hopeless.  The  ]»resen<'e  of 
more  than  one  inteetive  eentre  greatly  iiuvreases  the  gravity  of  the  ease. 
Internal  sejisis  is  also  very  iatal,  though  often  verv  protracted  in  it<i 
ecmrse.  Tlie  prol abilities  of  reeuvery  will  be  increasiil  by  tlestruetion 
of  the  activity  of  the  primary  centres  of  iufeetion.  The  oeeurrent^  of 
subcutaneous  linuorrhage  almost  rcrtainly  presages  approacliiug  di.sso- 
lutiou.  Delirium,  ct>ma,  inrreasing  debility  of  the  rardiae  and  general 
muscular  systems,  arc  most  uiifavondde  signs.  A  favorable  prognosis 
may  usually  be-  made  in  tlic  milder  sepsis  that  aecompanies  the  <'ourse 
of  boils,  eju^bunelcs,  small  abscesses,  and  that  oeeurs  as  a  s^HjUcI  to 
typhoi<l  and  searlet  fcn'crs.  The  septii-  symptoms  that  arise  in  the 
course  of  purnlent  iuHammatioii  of  serous  mt^mbranes  will  usually 
subside  if  successful  snrgie:d   treatnunt  eorreets  tin-  sup[*urative  f*Hnis. 

TuKATMEXT. — Fcnueutative  fevrr  rci[uires  no  treatment :  %vith  the 
removal  of  its  exeiting  cause  it  std>sides  spmitaiu  uusly  and  spee<lily. 
For  septic  iutoxieatiou  and  septic  infection  thci'c  are  ue»  speeifie  reuuMlics 
or  methods  of  treatment.  In  septic  intoxication  the  most  impf>rtant 
thenipeutic  indication  is  to  disinfe<!t  the  ]>utrcfactive  or  sup]>unitive 
ci'Utrc  whi'iicr  the  toxins  liavc*  becjj  abstirbed.  The  rcnurval  of  gan- 
grenous juasscs  In"  surgical  measures  aufl  the  arrest  of  progressive  gan- 
grenous processes  by  canterization  and  other  approjiriate  means,  the 
th(*rough  sterilization  of  centres  of  put  re  fact  icm  ami  suppuration,  will 
ensure  the  recovery  of  the  jiatient,  jirovided  a  tatal  tlose  of  tcjxin  have 
not  ijeen  absorbed  prcvimisly,  Snrgi<'al  measures  for  the  prevention  of 
eoagnla  wlui*h  may  I>ecn»me  putrid,  and  tlu'  removal  of  thi»se  when 
formed,   the  removal  of   putri'fying  portions   of   placeuta  or  of   bleMxl 
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clot  from  the  uterine  and  vaginal  cavities,  and  subsequent  disinfection 
of  these  by  irrigation  and  the  use  of  antiseptic  agents,  are  best  detailed 
in  works  upon  surgery  and  obstetrics.  The  efficient  performance  of 
such  treatment  is  often  followed  by  the  most  gratifying  results.  Even 
within  a  few  hours  the  temperature  falls,  the  pulse  becomes  fuller  and 
slower,  the  nervous  symptoms  disappear,  and  the  patient  enters  at  once 
upon  convalescence. 

In  combating  the  effects  of  the  poison  already  absorbed  all  hope  of 
spec^ific  treatment  should  be  abandoned.  The  sole  object  should  be  to 
sup{K)rt  the  vital  powers  against  the  profound  depression  that  involves 
them.  The  use  of  internal  antipyretics  it  never  justifiable.  The  reduc- 
tion of  febrile  temperature  brought  about  by  them  never  compensates 
for  the  increased  danger  of  further  enfeebling  the  already  depressed 
heart  action.  It  is  not  so  certain  that  quinine  may  not  exert  a  favor- 
able influence,  not  simply  as  an  antipyretic,  but  possibly  through  some 
specific  action  upon  microbes  and  as  checking  tissue  metamorphosis. 
In  reasonable  doses  it  does  not  depress  the  nervous  system  as  do  the 
coal  tar  derivatives.  Daily  doses  of  from  twenty  to  thirty  grains  often 
seem  to  be  beneficial.  If  the  range  of  temperature  be  high,  positive 
benefit  will  often  follow  cold  water  sponging  or  bathing.  The  reduc- 
tion of  temperature  thus  secured  is  at  the  cost  of  no  depression  of  the 
nervous  system ;  indeed,  a  tonic  influence  upon  this  system  may  often 
be  noted  in  the  slower  and  fuller  pulse,  the  cleansing  of  the  tongue,  and 
the  diminution  of  delirium.  Intense  headache  may  be  relieved  by  the 
ice  cap.  To  support  the  failing  heart  is  a  most  important  indication. 
To  this  end  strychnine,  digitalis,  strophanthus,  and  belladonna  are  the 
most  valuable  drugs.  Digitalis  and  strophanthus  too  often  impair 
appetite  anil  digestion,  and  even  excite  nausea  and  vomiting ;  moreover, 
their  value  its  heart  tonics  is  greatly  less  in  febrile  than  in  afebrile  con- 
ditions. Strychnine  is  far  preferable  to  all  other  heart  tonics  and  stim- 
ulants, and  often  aff()rds  remarkable  benefit ;  from  one  twenty-fifth  to 
one  fiftieth  ^rain  of  the  sulphate  may  be  given  every  fourth  hour,  hypo- 
d<*rinically,  for  days  at  a  time.  Concurrently,  small  doses  of  bella- 
donna (from  one  to  three  minims  of  the  fluid  extract)  or  of  atropine  sul- 
phate (from  one  ninetieth  to  one  hundred  and  fiftieth  of  a  grain)  may 
be  administered.  Alcoholic  stimulation  is  nearly  always  advantageims. 
In  s<»v<'re  <as(\s  the  quantity  of  brandy  or  whiskey  that  can  be  taken 
with  apparent  advantage  is  sometimes  enormous.  As  much  as  a  quart 
of  whiskey  has  been  given  during  the  twenty  four  hours  to  patients  who 
hav(»  recovered.  Pronounced  flushing  of  the  face  afl'ords  a  guide  for 
limiting  the  supply  of  alcoholic  fluids.  Ordinarily,  from  a  half  ounce 
to  an  ounc(»  of  brandy  or  whiskey  may  be  given  every  second  hour. 
P^videncc  of  the  favorable  action  of  these  agents  will  be  an  improved 
tone  and  <liniinished  frequency  of  cardiac  pulsj\tions,  a  lowered  tempera- 
ture, and  an  amelioration  of  nervous  symptoms.  From  one  to  five 
grains  of  ammonium  carbonate  may  be  given  alternately  with  the  al(u)- 
holic  stimulant.  The  us(»  of  o])ium  is  rarely  called  for  in  septiciemia, 
except  when  diarrh(pa  or  entero-colitis  becomes  troublescmie  ;  then  small 
doses  arc  often  useful  :  a  fluidrachm  of  the  camphorated  tincture  of 
opium,  witli  twenty  grains  of  bismuth  subnitrate,  given  (»verv  third  or 
fourth  hour,  will  usually  suffice  to  hold  these  symptoms  in  check. 


When  the  priniarv  infecHoii  eeiitiv  i^  iti  the  alimentaiy  canal,  ^ 

>n  typhoid  or  dysenteric  iiWmtion,  intestinal  antisep^in  shonltl  he 

upttnL     The  he.st  dnig^i  for  thii^  purpohe  are  napthaliiif  iind  hjiIoI, 

11  sixty  to  eiirhty  gmriKs  nf  cither  of  thene  would  be  a  daily  tlo^e. 

mild  degrees  *of  iute.'^tinal  ^^epsis  tldfs  treatment  may  do  gomi  ;  the 

►Is  tmn  eertainly  be  deudorizLHl,  Imt  it  U  unlikely  thai  any  reniark- 

e  antisepsiH  can  l)e  exertetl  by  so  s^mali  an  amnimt  of  di^intectHnt 

m  f*ii  grent  a  surface. 

The  medieal  treatment  of  si^ptie  iuttixieation  and  septie  iniet*fi*iri  h 

name.     Etpially  in  the  two  forms  the  only  speeifie  treatment  is  stir* 

J  whereby  the  foei  of  pntivfiietion  and  suppuration  ai\*  dc»i!^troyt?d 

^ieprived  of  their  power  to  intt>xieare  or  intWt,     Internal  me4lieatian 

nd^  upon  snpiMirtiu^  renjedies  ajul  untrition.      In  ehivjuie  septieiie- 

,  the  result  mjU  largely  deixnid  upon  the  support  thus  given.     The 

t  in  all  eases  shonhl  iie  simple  and  ahnost  exclusively  li(pii*l.      If  it 

e  |>osi^ible  to  linut  the  initient  to  a  uulk  diet,  nothing  l>etter  ronJd  be 

nnhed,     Frum  three  piutn  to  a  half  galhui  (»f  skimmed  milk  will  \yp 

auiplr  for  the  twenty  four  honrs.     This  may  be  given  iu  ijuautitir^^  of  a 

half  ]nut  every  three  hours  ov  in  smaller  amounts  at  shorter  iuter%^alt5, 

a?^  the  ease  may  require.     Strong  bet^f  or  either  animal  broths  or  s^aipg 

may  alternate  with  the  milk.     Eggs,  bailed  or  f>naeh(^l  m-  htiMeu   up 

with  milk  or  wutei*,  are  often  aeee|Uabl(%  anil  will  be  readily  fjurnc  by 

the  stomaeh.     It  h  better  to  give  rather  too  little  than  too  mueh  nour- 

ieiihnient.     In  the  latter  ease  gsu^trie  distress^  nausea,  and  vtmiiting  may 

be  exeited.     During  eonvaJeseeneu  iron  prepamtionjs  with  bitter  tiuiics 

will  be  indicated.  ~ 
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SMALLPOX  AND  VARIOLOID. 

By  WILLIAM  M.  WELCH,  M.  D. 

SliAIiliPOX. 

Synonyms. — Latin,  Variola ;  French,  Petite- v^role ;  German, 
Bliittern  or  Pocken  ;  Italian,  Vajuolo. 

Definition. — Smallpox  is  an  acute  infectious  disease,  characterized 
by  an  initial  fever  of  about  three  days'  duration,  succeeded  by  an  erup- 
tion passing  through  the  stages  of  papule,  vesicle,  and  pustule,  ending 
in  incrustation,  and  leaving  pits  or  scars ;  the  fever  either  intermitting 
or  remitting  in  the  papular  and  increasing  in  the  pustular  stage. 

History. — There  is  no  doubt  that  smallpox  was  known  for  several 
centuries  before  it  was  described.  The  credit  of  having  first  described 
the  disease  is  generally  given  to  Rhazes,  an  Arabian  physician  who  lived 
in  the  early  part  of  the  tenth  centur}\  This  physician,  however, 
ascribes  to  Galen  and  others  before  his  time  a  knowledge  of  the  disease, 
although  they  failed  to  give  an  intelligent  account  of  it.  According  to 
Gregory,  the  word  variola  apj)ears  in  several  Latin  manuscripts  pre- 
served in  the  British  Museum  and  bearing  date  considerably  prior  to 
the  year  900,  thus  proving  that  the  disease  was  known  before  Rhazes 
called  attention  to  it. 

The  term  "  variola "  is  probably  derived  from  the  I^atin  word 
varluji  (variegated  or  spotted),  while  the  term  "  {KX'k  "  is  of  Saxon  origin 
and  signifies  a  bag  or  pouch.  To  the  latter  term  was  prefixe<l  the  Eng- 
lish word  Hniall  or  the  French  word  petite  somewhere  about  the  year 
1500,  in  order  to  designate  this  disease  from  syphilis,  which  was  some- 
times called  tlie  great-  or  grandpox. 

From  the  iiist  smallpox  extended  to  other  jmrts  of  the  world,  fol- 
lowing, doubtless,  the  lines  of  travel  and  commercial  inteivourse.  It 
appears  to  have  reached  P]ngland  in  the  latter  j>art  of  the  ninth  century. 
Soon  after  the  discovery  of  AnuTica  the  scourge  was  introduced  on  this 
continent.  It  first  apjK»ared  in  Mexico  in  1520,  having  been  brought 
there  by  a  negro  slave,  and  thence  it  spread  over  the  whole  of  this  vast 
country,  decimating  in  many  instances  large  settlements  of  Indians. 
Multitudes  of  these  jK?ople  were  swept  away  by  the  disease  when  it  first 
ap|)eared  in  Massiiclinsetts  in  1633.  It  reached  Boston  in  1649,  and 
subsequently  prevailed  there  or  in  that  vicinity  in  epidemics  form  every 
few  years. 

In  almost  ev(»rv  country  on  the  globe  smallpox  long  constituted  one 
of  the  most  dangerous  and  dreaded  diseases  to  which  mankind  was  sub- 
ject. It  was  present  in  one  place  or  another  almost  constantly,  and 
ire(|uently  prevailed  witli  great  malignancy  over  vast  tracts  of  territoiy, 
claiming  as  its  vi(;tiins  j)ersons  of  all  ages  and  from  every  station  of  life. 
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t  only  ihr  number  of  deaths,  but  the  marr^  vtstg^s  of  per^ns  in 
Ty  OfimiTiimity^  testified  to  the  freqiieiicr  of  the  disease,      Iiideed^  it 
jw  |iTt*\'al€'Dt  in  tbi*  MiildJe  Ages  a^  to  kaid  to  the  commoo  sayiiig 
**  From  MimnptjJE  and  love  but  few  remain  {vee^** 

*  iiineu]mtif>a  periixl,  or  the  time  when  the  pnictiee  pr^^-ailed  of 

iAting  the  varioloiii^  jkoiMin,  eon^titute^  a.u  interesting  epoch  in  ih^ 

iftry  of  9iiuaIl|Mt3c.    Thi5^  practice  was  ba;^  upon  the  well  ktiowii  fiici 

Lt  the  dii^eat!€  very  mrely  oceuns  more  than  oncse  in  the  game  iiidi- 

■'aal ;  henc*  the  sJvatita^  of  producing  iii  tliis  w^ay  a  po^iblj  milder 

'f  of  the  dii^ieaae* 

^noetilation  was  iindoubtedjr  pmctiii^d  in  China  and  India  at  a  verv 

lie  pricKl,  though  in  a  very  crude  manner.     Thence  it  gradually 

..idea  to  Asia,  but  it  dc^s  not  appear  to  have  been  u^ed  ven-  intelli- 

atly  or  f*eientifiatllT  until  it  rcsacbed  Constantinople,  al)out  the  year 

■  lOfK     The  method  was  introduee^l  into  Engbnd  by  Lady  Slaiy  W'ort- 

y  Mnnfigue,  who,  after  ^tisfying  herself  of  it?  advantages,  subjt^ted 

*r  two  ehildren^ — a  a^m  and  daughter — to  the  new  process.     The  ^on 

HH  H'tit   to  Constant inonle  in  1717   to  be  iiioeulatetl,  and,  the  result 

im»vin^  silt  ij^fiietor\%  the  oaiighter  wa^  inoculated  in  England  in   1721. 

Therf*  wa»^  at  first  violent  opfiosition  to  tlie  method,  both  on  the  part  of 

phy.HKian^nnd  the  clergy,  yet,  mainly  thmugh  the  influence  and  example 

of  thi.H  wnrnaiif  it  was  ver^"  M*on  brought  into  widef^pread  esteem. 

Froiu  England  the  novelty  tmvelk^l  rapidly  to  most  other  countries, 
nsichiog  Aitieriea  the  i^*ime  ye^r  (1721).  It  was  intrixluced  into  thi^i 
country,  at  the  j^uggestion  of  the  Uev,  Cotton  Mather,  by  Dr.  Zalidiel 
Boybtoii  of  Ronton,  who  first  inoculated  hin  onlv  son,  alnmt  thirteen 
year^  of  agc%  and  two  negro  servants*  Bcfoi*e  the  jjractice  wa.s  gen- 
emllv  accei>ted,  however,  it  was  necessary  to  overcome  here,  as  in 
England,  iiiutli  violent  opposition. 

The  principal  advantage  claimed  for  in<x?ulation  was  that  smallpox 
thus  pnxluced  was  much  milder  in  type  than  when  the  infection  was 
received  in  the  natural  way.     While  the  death  rate  from  natural  small- 

I)ox  was  one  out  of  every  three  or  four  {3ersons  attacked,  it  was,  at  the 
liglicst,  from  the  inoculated  disease,  not  greater  than  one  out  of  fifty, 
and  sometimes  as  low  as  one  out  of  two  hundred — the  average  death 
rate  being  somewhere  between  the  two.  The  disadvantage  was  that 
smalljKJX  produced  in  this  manner,  although  milder  in  type,  was  just  as 
contagious  as  when  contracted  naturally ;  hence  inoculation  had  the 
effect  of  keeping  the  disease  almost  constantly  in  existence,  and  the 
annual  number  of  deaths  from  the  disease  was  even  greater  than  prior 
to  its  intrcKluction. 

Inoculation  was  practised  for  nearly  a  century,  when  it  was  super- 
seded by  Jenuer's  discovery.  Vaccination  was  soon  found  to  possess  all 
the  merits  of  the  former,  without  partaking  of  any  of  its  objectionable 
features,  and  iience  its  greater  claim  for  preferment.  The  introduction 
of  vaccination  may  be  said  to  have  brought  about  a  great  change  in  the 
history  of  variola.  Instead  of  being  the  widespread  and  fatal  disease 
of  former  times,  smallpox  prevails  today  with  frecjuency  and  intensity 
only  in  countries  and  communities  where  this  eminently  protective  agent 
is  refused  or  neglected. 

Etiology. — Tlie  spread  of  smallpox  to  nearly  all  countries  of  the 
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glolx^  r^howii  tliut  cuuflitiona  of  soil  or  climate  exert  no  mfliience  over 
the  dist*nse.  It  prevails  wherever  pivtlisjHi.seil  iiidivi*liials  are  exposed 
to  the  iot'eetion.  But  few  can  boast  of  uutiind  inimuiiity  from  the  dis- 
ease. This  individual  i^culiarity  is  (x-easionally  met  with,  as  may 
Ix*  si'en  hy  refereiiee  to  the  liistory  td'  the  disi^ase  duriii;^  the  pre- 
vaceinalioii  |KTi(Kl,  Persons  liave  l>ci*!i  kiiuwii  to  go  throiigli  life 
constantly  ex[KJSiHl  to  the  iideetioti  withont  suOWitig  from  any  of  the 
manifestntiuns  of  smallpox.  It  is  said  tliat  Morgagne,  B^jeHuuive,  atid 
Diemerbrock  could  Iwast  (d"  this  peeuliarity.  Yet  iustanees  ait*  reeorded 
where  persons  have  ix*sisted  tlie  iideetiou  when  received  in  the  natuml 
way,  but  have  yielded  t<i  the  disease  late  in  life  liy  inm'ulatic»ii,  Gregory 
)i^ives  an  example  of  tliis  kin<l  in  tlie  ease  of  a  lady  who  hrought 
up  a  large  family  of  children,  many  of  whom  slie  nursed  thrnugh  small- 
p«ix  without  receiving  the  iufcftinn  herself^  hut  at  tlie  age  uf  eighty- 
tliree  she  t^jok  the  disease  by  iniK'ulation.  While  but  few  are  naturally 
insusceptible  to  small mx,  yet  at  the  present  day,  through  the  agency 
of  vaeeinatioUj  individual  susceptibility  is  gi\'atly  rhauge<l,  and  even 
ahsulute  immunity  is  enjoyed  by  tlie  greater  part  of  the  population, 

*SV,r,— The  [jrcdispnsititiu  to  small] lux  is  e(*rtainly  u(*t  intluenced  by 
sex,  Unih'r  tlic  same  cmiditions  males  and  females  are  ct|ually  suscep- 
tible to  the  disease', 

Havt\ — As  to  whether  race  exerts  any  intln(*nce  there  is  some  differ- 
cnt»i»  of  opinion,  ^b>st  authors,  however,  agree  that  the  predisposition 
is  more  marke<l  among  the  dark  skinned  races,  particularly  tlie  negro 
rvkPQ,  There  is  lio  dtmbt  that  when  smallpox  prevails  epi<lemieally  in 
this  conutry  the  jiruportion  of  deaths  to  the  i^ses  is  greater  among  the 
ne^ro  than  tlie  white  race;  hut  this,  I  believe,  is  owing  to  the  fact  that 
there  is  greater  neglect  of  vaccination  by  the  fc»rmer.  In  my  expe- 
rienee  the  iinvaecinated  case's  of  each  race  have  perished  iu  about  llie 
sitnie  proportion. 

Atji  eanmtt  be  .s:iid  to  inrtueuee  the  }n"(H!isj>ositinn  to  tlit^  disease,  as  it 
IB  naturally  piwsent  at  all  [K-iniKls  of  life  from  earliest  infancy  to  ex- 
tn*me  ohl  age.  If  aged  persons  are  found  less  susceptible  at  allj  it  is 
binr.ms<'  of  the  priipbylactie  power  of  vaccination.  While  nursing 
infants  under  six  months  old  eommonly  resist  the  infection  of  measles 
and  scuirlct  fever,  they  arc  quite  sure  to  yield  to  the  infection  i*f  suiall- 
(H»x.  Even  the  fictus  ni  ukro  is  not  exempt  fn>m  the  danger  of  an 
attaek  wlien  a  pregnant  woman  suHers  from  the  disease.  The  variolous 
proe'css  in  such  a  patient  is  exeeedingly  liable  to  excite  abortion  or  pre- 
omture  delivery,  and  the  fcetus  or  child  may  show  evidence  of  the  disease 
in  the  form  eif  local  lesions.  Such  evidence  has  been  observe*!  as  early 
as  the  iuurth  nic»nth  of  ftetal  life,  and  at  various  iwriods  thereafter  until 
the  i'omplction  of  gestation.  I  can  recall  in  my  expericuee  at  least  one 
c^'ise  in  which  tfic  t^luld  was  b(>ru  at  the  eighth  month  with  the  varii^lous 
eruption  just  appcariTjg.  The  eruption  was  confluent,  and  death  oc- 
curred during  the  sn jipnrative  stage. 

In  tlic  majtvrity  of  cases  of  intei-tiou  id'  the  foetus  it  is  louiid  that  it 
diM's  not  pjiss  through  tin*  disease  eoineidently  with  the  niotherjvut  at  a 
somewhat  later  p-riod,  ft  would  ajipear,  therefore^  that  infeetifni  in 
iti*  case  docs  not  iK'cur  until  the  mother  manifests  symptoms  of  the  dis- 
ease, and  that  its  Ciise  is  marked  by  a  distinct  and  se|Kinitc  incubation 
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pericML  When  wr  t'on^iider  the  cltise  re!uti<m:?hip  of  the  blood  of  mother 
aiul  f(etus,  thiri  seems  renmrkablf,  fiut  not  iiicire  !>o  than  the  fact  that 
the  fretiis  fi'etjueiidy  e<eii|x^s  iiill'etioii  altog^ether.  Very  often,  indeed, 
tlie  [jrep:nant  woniiiii  pjisses  through  an  attack  of  tiniallpox  without 
aljortion  otTiirriiig,  anti  when  tlie  eliild  is  born  at  full  temi  it  i^  found 
to  have  the  iii^ual  snseeptibility  to  variola  or  vaeeinia.  I  have  vacei- 
naloil  a  eonsiderable  niunljer  of  infants  born  niirler  sueh  eiiX'umstan^ 
and  liave  si'hKirn  if  ever  failed  tn  protlnee  in  them  the  vaccine  diseai^ 
Xf^ry  exeejttionally,  hnwevi^r,  a  child  survives  an  intra-uterine  attack 
of  variola  :  snt^h  a  t^iild  wlieii  fioini  may  or  may  nt>t  slmw  scars,  but  is, 
of  course,  insusceptible  t(*  vaccinia. 

It  is  well  known  that  a  j>regnant  wuman  while  jK»rsonally  immune 
from  small|M>x  is  liable  to  miscarry  when  exposed  to  the  infection  of 
tlie  disease*  In  (*unsci(uenr  e  of  such  expnsiUT  during  the  latter  stage 
of  pregnancy  Itealtljy  mothers  are  sai*!  to  have  given  birth  to  infautt^ 
aifcH'ttHl  with  variola.  Wliile  tlie  p^issibility  of  siicli  an  ♦»reurrenee  can- 
not be  excluded,  yet  it  seems  to  rne  tliat  tlic  more  probaldc  explanation 
in  such  ca^es  is  that  the  mother  had  snffered  from  varlohi  Hhir^  e^mithr^ 
mafa—n  form  of  the  di.^ease  most  likely  to  jiass  nnreengnized*  A  child 
thus  infected  hi  viero  and  reenvering  from  the  disease  might  be  ft>nnd 
at  birth  anil  ever  afterward  insnseeptible  U\  variola.  It  is  n(»t  ini possi- 
ble that  stimc  (»f  tliHse,  like  Diemerbrock  and  others^  who  «*huiijed  ibr 
themselves  natural  insusceptibility  to  the  disease  n»ay  have  acipiirt^l 
immunity  in  tliis  way. 

Infrequent  instances  arc  met  with  of  ap|nirently  heidthy  j>ersons 
resisting  the  inleetiun  of  snial!|)ox  at  otHj  lime  antl  yielding  to  it  at 
another.  I  will  rclitte  a  case  in  point  :  In  ISV-l  a  <'iih>n'il  man,  aged 
thirty,  came  unilcr  my  eaiv  snHcriug  from  eunfluent  variohL  He  stat^nl 
that  vaccination  had  been  pcrfi*rnied  at  diifcirnt  times  during  ids  life^ 
but  never  successfutly.  In  1871  he  riclongefl  to  the  crew  of  a  stilling 
vessel  iiu  which  sineral  eases  of  small jhix  iKvurnd,  iuid  his  dutit^s 
re<jiiircd  him  to  eonie  fret[ueutly  in  (putc  close  contact  %vith  those  who 
were  ill,  yet  he  did  not  take  the  disease.  He  was  vaceinat^'d  at  the 
time,  but,  as  ludbre^  without  result.  When  he  fell  ill  with  \ari(Oa  three 
years  later  he  was  rumble  to  account  for  the  source  of  the  infection. 
The  attack  provetJ  fatal.  Not  only  eases  like  this,  but  those  lited  \vh<*n 
considering  tin'  history  of  smallpox  inoenlatii)n,  show  that  sns<vptibibty 
to  the  disease  may  oeeasionally,  from  some  unknown  eausc»  be  tenijM»- 
rarily  absent.  Ex]jcnence  also  shows  that  the  susee[»tibility  may  at  one 
time  be  diminished,  and  at  anotlier  greatly  increased. 

The  existeuee  kA'  acute  and  ebnmic  diseases  is  said  by  some  to  lessen 
tempi>rarily  the  susceptibility  to  the  infection  of  variola.  (L'tir^dimanii 
believes  that  it  is  very  slight  among  iwitient^  while  in  the  acute  stage 
of  scarlet  fever,  measles,  or  typhoid  fever.  Sevend  patients  of  his 
while  sutfering  from  tlie  latter  diseascMverc*  «x)M»S4^d  Xn  thecontagium  of 
smallpox,  but  in  lection,  he  thinks,  4lid  not  iMxnn'  in  any  c*ase  imtil  the 
bfHly  tem[M'raturc  became  |K'nnanently  normal.  He  was  led  to  this 
conclusion  from  the  iiu't  that  the  interval  between  the  tinu^  when  the 
tempeniture  iva^-hed  the  normal  point  antl  the  Ijcgimntig  of  the  initial 
stage  of  variola  corrcsjionded  to  the  lr»ngest  [Kn'i(Kl  of  ineubati<m  of  the 
dii^^ase  that  is  met  with — namely,  fourteen  to  nineteen  ilays.     Tliere  is 


ETIOLOGY, 


517 


m*  tloubt,  however^  that  variolous  infection  doas  frequently  occur  dur- 
ing the  existence*  ai'  no  acute  diseiise,  and  that  tlte  ineubatioii  period  in 
8yeh  case  is  often  |i:reatly  ijroluiigetl  ;  ami,  turtherjoure,  that  .sniallpox 
\nL<  been  known  to  coexist  with  ahuost  every  form  of  clironic  disease — 
with  typlioid  fever  and  the  acute  exanthemata,  esptx^ially  scarh^t  fever 
and  measles.  I  have  seen  miprt»teeted  children,  while  sutfering  from 
niea-^lc^  in  its  most  iiente  stage,  ex|Kiscd  not  longer  than  two  mintites  to 
thi'  infection  of  variola,  ^ieken  with  the  disease  after  the  usual  incu1>a- 
tion  jK^riod,  Also,  I  have  seen,  in  one  instance  at  least,  smallpox  coex- 
ist with  scarlet  fever,  and  quite  frequently  with  syphilis  in  its  various 

The  snseeptibility  to  smallpox  is  removed  by  vaeei nation,  but  fre- 
quently rea]>iM'ars  to  a  greater  or  less  degree  in  a  varialile  jH^riod  of  time. 
So  aisi*  one  attiM'k  of  smallpox  does  not  invariably  prottH't  the*  individual 
for  the  remainder  ttf  life  ag^iinst  a  future  attack.  It  is  undoubtedly  the 
rule  that  a  |jersoii  doe.>  neit  suffer  from  tin?  disease  nmre  than  once,  Imt 
quite  wt*ll  authenticated  eases  of  seeiuul  attacks  ai*e  nx'orded.  Indeed, 
some  writers  allege  tliat  the  prtHlispositiiin  to  smallpi>x  in  some  jiersons 
is  so  strongly  nuirkcil  as  to  render  tlieni  suseeptilde  t(»  the  infection  more 
than  twice,  even  as  often  as  live  or  six  times,  Tlu*  authenticity  of 
ri'portcd  (niscs  iA'  this  kintl,  liowever,  is  mtt  to  be  taken  for  grante<l,  but 
accej»teti  with  extreme  caution,  as  there  an^  so  numy  sources  of  eiTor, 

As  to  the  fre€[Uency  of  secondary  or  recurrent  smallpox,  there  i^^  some 
difference  of  opinion  on  the  jMirt  of  authors.  Some  of  the  more  prac- 
tical tif  those  who  wrote  In  the  early  part  of  the  last  century  besitateil 
wry  long  betbre  believing  that  it  was  possibh^  for  the  disease  to  recur. 
It  was  <»stimated  at  diat  time  that  aumng  ten  thousii nd  vnsvs  of  small- 
jKvx  nt»t  more  than  one  t*r  two  were  genuine  recurrent  cases.  The  infre- 
quently of  sueli  eases  was  also  noticed  during  the  lUfMndatiou  iK'riotl, 
Jeuner,  who  closely  studied  bt>tli  casual  and  inrM:*ulated  variola  f*>r  tnorc 
than  tliirty  years,  was  very  positive  in  his  views  as  to  the  permaneney 
of  the  protection  which  tmv  atta<'k  of  the  disease  eruifers,  ainl  it  was 
<lonbtless  his  p<isitive  cnnvictiotis  on  this  point  that  led  him  to  announce 
his  i>ver-sanguine  belief  in  the  never-failing  etlieaey  of  vaccinatiiui. 
Ciregory,  w^ho  enjoyed  unusual  rjpportunities  for  studying  variola^  was 
very  inerednhuis  on  the  suliject  »)f  recurrence  of  the  ilisease.  Most  of 
the  rtqiorted  castas  which  h(^  was  c;dle<l  ujmiu  Ut  examine  he  fonntl  incor- 
rectly reported.  Kctliynia^  |>ustidar  sy|ihilis,  and  partieidarly  varicella, 
he  state.N,  were  fruitful  source's  of  ern>n  But  few  jiaticuts  elaiming  to 
have  had  smalliKL\  prevituisly  came  under  his  care  as  physician  to  the 
8mall|)ox  Hospital  of  Ijomlnn  fur  more  than  twenty  years,  and  ol' these 
few  only  a  very  small  fractimi  cotdd  stand  the  test  of  rigi<l  scrutiny. 
In  repird  to  the  historic  ease,  frecpiently  quoted,  of  Louis  XV.,  king 
of  France,  wim  is  said  tn  have  died  ol' small [>ox  at  the  age  of  sixty -tVuir, 
after  having  previously  suffered  fnmi  thf*(lisease  when  iViurteen  yeiirs  of 
age,  (fTcgory  says  that  be  to(>k  much  pains  to  investigate  this  case, 
inquiring  |»articuhirly  into  dates,  the  eniirse  and  dunition  of  the  erup- 
tion. anrJ  came  to  the  conclusion  thai  His  Majesty  did  not  liave  smafl- 
]x>x  in  early  lite,  but  that  the  disease  from  which  he  tlieu  suffered  was 
varicella. 

It  is  rare  indeed  tlmt  a  physician  i&  able  to  say  that  he  hini^lf  has 
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seen  two  distinct  attacks  of  small)>ox  m  the  stuno  individual :  the  evi- 
dence relied  u|inn  to  prove  the  oi*cmrrenee  of  Hseeund  attacks  is  nsiially 
nbtained  fiTHii  the  (isitieuts  tiieiasi'lve?^.  To  accept  witliiMit  question  their 
istalenienis  uti  tiiis  \mnK  wiudd,  I  am  sure,  \w  verv  niisliailing^.  I  have 
s(*en  iu  the  hospital  a  nuiiil*cr  of  patients  whu  fhujued  tu  have  fiad  small* 
jH>x  jmn'iously,  hut  only  a  very  tew  were  able  to  show  anythinjr  like 
ehiiraeteristie  pitting  ;  nnd  all  iif  those  who  did  show  sueh  evidence  of 
H  pn^vious  atta<*k  had  tlie  disease  the  secunid  time  in  the  milch^t  jMissible 
form — so  mild,  indird^as  to  he  scjirccly  reeognizahle,  the  eruption  Ijciiitf 
cithi^r  simply  papular  or  han-'ly  vesicidar.  I  have  never  seen  au  an- 
modi  lied,  or  eveu  a  severe,  ease  t\\  smallpox  cxvur  in  a  jR^rson  who  wii?* 
tleejjly  and  r-haracterLstieally  pitted  from  a  pR'vious  attack.  Nor  has 
any  [M^-stiu  during  the  Inst  ijnarter  of  a  century  lx*en  admitted  to  the 
Philadelphia  Mnnieif>al  Hospital  twHee  si  iff  e  ring  fn*m  the  disease,  \i\ 
view  of  these  facts  if  seems  jirolxihle  that  second  attacks  of  ^mnll|i«»x 
are  much   rarer  tliau   is  generally  siippr>sed. 

The  cause  of  smallpox  doubtless  resides  iu  a  specific  niierii-oi^niisin. 
As  path^^gernc  nderobes  have  Ix^en  found  in  a  nntnber  of  contagious 
diseases,  it  is  evident  that  sueli  a  microbe  uiust  exist  inn  disease  ^\  ty{H 
ically  infections  a8  smallivox,  although  it  has  nt>t  yet  been  tleseriUHl. 
The  outy  miero-organisms  thus  far  iliscovered  aiv  such  as  bcOcnig  to  siip- 
[jurative  jir<K'esses.  Fiu'  exautjile,  there  have  been  tVuuid  in  th<*  pustules 
ilw  MrvptnvocvHH  pifo<j€m's^i\Tit\  iu  cultures  tVoui  the  jriislules  ihv  jitftplitflo' 
voecu^  pifO(jvncs  aureus  and  f<ttipln/iocovciii*  tiihuH,  The  baeterit>logical 
study  of  the  disease  h  thei-efore  incomplete. 

But,  while  we  are  not  yet  positively  iufnruied  as  to  the  bacteriology 
of  smallpox,  there  is  uo  doubt  that  the  diseasf^  is  ^prea<l  by  nieuns  *»f  a 
s|M'eitic  virus  which  is  re[)nKbice<l  iu  c\'ery  jiatient.  That  the  infii-tinfl 
prineiple  is  coutaiued  in  the  pustules  has  hecri  clearly  pnived  by  ^mall- 
jKix  imx'ulation.  It  is  also  contained  in  the  exhalations  froni  the  ImkIv, 
iu  tlu'  breath,  and  prc»bably  in  the  various  seen*tions,  although  this  ha*i 
not  been  denuuistnitetL  Zfdzer  proved  that  it  is  contained  in  the  bbxHl 
by  successfully  in»tculaling  a  monkey  with  blfKxl  taken  froui  a  smallpox 
liatient. 

The  eontagiiun  emitted  by  a  patient  is  most  intense  in  his  ininiediafc 
vicinity,  but  it  may  be  transported  in  an  active  state  for  some  ili>tancr' 
by  the  atinohpliere.  It  is  imi>ossil)le  to  fix  definitely  the  striking*dis« 
tance  of  the  i-ontagiiun,  since  this  depends  largely  Ufmn  the  number  nnd 
severity  of  the  cases  eollectefl  together.  If  a  susceptible  jmtsou  shouUl 
enter  a  small  apartuieut  containing  one  or  more  seveiT  eases  of  suialb 

I  MIX*  infection  would  ahuosl  (*ertainly  <M'cnr,  while  if  the  a|mrtnient  be 
arge  ami  well  ventilated  and  the  cxises  few  and  mild,  the  risk  of  infec- 
tion would  be  gn?atly  diminisht^l,  or  if  he  should  aiinroach  equally  near 
the  san»e  crises  in  the  fipen  air,  the  risk  would  be  still  h^ss. 

Smalli>ox  is  nndfuibtedly  iufeeti^ms  in  all  stages  ehanu*tcrized  by 
pym|>toms.  It  is  alleged  by  some  that  the  disease*  is  even  infections 
during  the  ineubatiou  periml,  but  1  think  then*  is  ver}-  little  n.*as4»n  to 
believe  that  stieh  is  tin*  case.  It  is  not  impn»bal>le,  however,  that  the 
blood  of  a  [person  in  this  &tage  of  the  diseai*e  might  convey  the  infec- 
tion if  It  were  intrmlueed  into  the  veins  of  a  susceptible  individual 
An  interesting  eai*e  is  rejHirted  by  iSthajxr,  showing  that  tlie  in  fixation 
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"was  tniiismitteMl  during  this  i^tiige  hy  ski ii-jr rafting.  The  ?maU  pieces 
of  >?kiii  Lisetl  for  the  purpose  were  takt-n  Iruni  n  person  who  severiil 
hours  hiter  begtin  to  niauifest  syniptoms  of  small [m»x,  and  the  individnal 
upon  whom  this  skin  was  transplanted  was  at  tucked  by  the  disease  on 
tlie  sixtii  day  after  ttie   ojx'nition.^ 

Excepting  the  iiicubatioji  peril Kl,t lie  thsease  is  k^ist  iideetious  during 
tlie  initial  stage,  and  most  highly  so  during  the  suppurative  and  early 
peritMl  of  the  desiccative  stages.  The  m:nh^  are  unquestionably  infee- 
tious,  and  as  hiug  as  these  remain  nn  the  skin  the  patient  should  l>e 
regiuvled  as  dangerous  to  the  eommniiity.  Even  after  death  the  l)ody 
still  retains  the  power  of  tninsruitting  the  rontagiuni.  This  iaet  lias 
been  dcninnstnited  nmre  tban  once  wliere  pnf)lic  finuMiils  Iiave  not  boen 
interdieted,  utid  where  tbe  bodies  of  |K:*rsous  who  have  died  fntm  small- 
pox have  by  accident  ioiind  their  way  into  dissecting  rooms. 

While  the  eontiigium  of  smallpox  is  perhaps  more  conirunuly  eon* 
veyed  from  persim  to  persT*n  tliruugh  the  atmosphere^  yet  tlii>  is  not  the 
only  medium  nf  infeeti*ju.  The  iufectiug  germs  become  attached  iu  all 
objects  in  tbe  innuediate  viriuity  of  tlie  |)atient  and  i-liiig  to  them  for 
a  variable  leugtli  of  time.  Objects  wliii^h  have  a  rnugli»  shaggy  snrtiu.'e, 
HUch  as  blankets,  woollen  clothing,  etr.,  not  only  become  more  intenscdy 
infected,  but  hold  the  infection  mnch  longer,  than  smooth  objeets. 
Woollen  garments  flusely  packed  and  excluded  from  the  air  as  com- 
plrti'ly  as  |MJssible  have  lieen  known  to  retain  tlic  itdeetinn  f«*r  many 
moutlis,  and  even  years.  If,  huwever,  such  garments  be  freely  ex | wised 
to  the  atm*>sphere  and  sunliglit,  the  coutiiginni  will  soon  be  destroyed. 
Of  eonrsi^  it  may  Ix^  destroyed  at  once  by  disinfee*ting  agents. 

Not  only  objects  in  the  rmim  of  the  pjitienl,  but  alsu  [u^althy  jn^rsons 
whose  duties  re<piire  them  to  cruiie  in  eontacl  with  the  sick,  may  be  the 
means  4ift!onuuunicating  the  iideetion.  The  inf<H'tir>ii  may  adhere  to  the 
hands  and  either  jiarts  of  the  ImmIv  of  the  attendants,  but  the  c^liief  dan- 
ger is  from  their  clothing,  (ireat  caution  shoidd  therefore  In*  observed 
by  (tliysieiausj  nurses,  and  others  in  attendance  njmn  small|>ox  patients. 

The  manner  in  which  the  eontaginm  enters  the  system  is  usually  by 
absorption  in  the  res|iiratory  tract,  Wlicu  there  is  susceptibility  to 
gniallpiix  a  single  inspiration  of  air  eoutaining  the  germs  (»f  the  ilisease 
is  quite  sutlicieut  to  ensniv  iufei^tion  of  the  iu^liviibial.  AMiile  it  is 
prjRsible  f(f*r  the  e*)ntagium  to  be  absorbed  l>y  the  mucous  nieudirane  in 
the  iq>|Hn'  part  of  the  air  (wissage,  there  is  no  doidit  that  absHr]>ti<^iii 
takes  place  prinei|>;dly  tliningh  the  lungs.  It  is  well  known  that  the 
eontagiinn  never  enters  the  eireulati<*ti  thnmgh  tlie  skin,  exei'|>t  by  iiuK*- 
nlatiou,  Tl»e  older  writers  lielieved  that  it  was  jHissible  for  the  virus 
to  enter  by  the  mucous  memlirane  <*f  the  alimentary  canal,  esp^nally 
by  the  stomaefi,  l>ut  the  eonqwirdtively  recent  experiuicnts  of  Znlzer  on 
SI  monkey  which  was  forced  to  swallow  smallpox  crusts  were  followed 
by   negative'  I'esults, 

Condition.*.  S4vmi  to  exist  at  times  niore  favorable  to  the  spi*ead  of 
smallp(»x  than  at  others.  For  instance,  at  tme  tiinv  the  disease  is  met 
with  in  iscdated  casi-s,  and  shows  but  little  *lispositiou  to  spread,  or  if 
it  spn-ads  and  assumes  the  proportion  of  an  epidemic,  the  eiiidemic  is 
small  and  marked  by  unusual   mildness.     At  another  time  tlie  disease 

'  tursohniaim  in  i',  ZiemMsain  Vi/cloperdin  f/  tf%e  PruHirt  of  Medicine, 


52i) 


SMALLPOX  AND    VARlOLOIlK 


nipitlly  spjviuls  fnnw  a  siiigl*'  iviisf,  and  sj)C'tHlily  assumes  the  dimcnsioius 
atul  tiUality  ut'aii  fxteiisivc*  uiitl  malignant  enitkMiiic,  This  variation  in 
tho  l>eliiivior  of  the  dii^ease  at  diti'erent  times  has  never  l>eeii  satii^tac- 
torily  exphiined.  To  say,  as  the  earlier  writers  wen'  >vi»iit  to  do,  that  it 
is  owing  til  some  peenliar  condition  of  tlie  atnios|ihere  is  no  solution  of 
the  |>rohlem.  Perliajjs  DiemeHtnH'k  was  nnt  far  wrong  when  lie  ex* 
[iressed  the  iR'lief  timt  ''this  \<  unc  of  tliose  mysteries  which  nature  for 
ever  int*'nds  to  keep  to  liersi-lf/' 

Tht^n*  is,  however,  one  eause  well  niiden-^tocKl  whieli  at  the  present 
day  inHuenees  to  a  great  extent  the  reenrrence  of  epidemies,  and  that 
is  the  negleet  of  vaeeination.     During  the  prevalenee  c»f  small |h>x  this 
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portant   agent  is  freely  eoiployeil  an*l   serves  as  a  powerful  faetor 
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exiingnishing  the  epideniie.  But  it  is  well  known  that  in  the  eourae 
of  a  few  years  the  snst  eptihility  of  very  many  <if  tliuse  |>r*:'viousIy  pro- 
tected by  vaeeination  Iweomes  gradually  re-estaljli>htHh  If  we  consider 
the  large  nnmber  of  susceptible  jx-rsons  belonging  to  this  ehiss,  together 
with  tfie  number  of  those  who  are  a|)t  to  neglect  va<vination,  we  can 
readily  see  liow  there  is  provided  from  time  to  time  a  snitable  soil  into 
wbieh  only  a  few  smallpox  germs  neeil  bi'  iutrmbitH'd  to  give  rise  to  an 
e[>id«iiiii'  of  the  disease. 

l^ATHtiUHacAL  Anatomy. — While  it  is  genemlly  eoneedetl  that  the 
etiology  (jI"  smallpox  must  be  explained  by  tliegerm  theory,  yet  nothing 
is  known  of  the  nature  of  tlie  sfKM'ilh*  micro-* trgiin isms  b4'li(*ved  to  he 
present  in  the  disease,  ntu*  of  their  manner  of  attacking  tlic  Ii1o(m1  and 
tissues  of  the  boily.  The  only  baeleria  dcserihed  arc  tlnise  lie  longing 
to  the  c«K'c»i  group,  especially  such  as  are  peculiar  to  pus  forinanon»  but 
thoy  can  scarcely  Iw  siiid  to  bear  a  causative  i^elation  to  the  |iathological 
prticesses  of  llu»  <lis4*asc, 

Tliv  Skin. — The  earliest,  and  indeed  the  chief,  anatomical  change.^ 
met  with  ait*  finind  in  the  skiiu  Usually  on  the  thiixl  day  of  the 
dist*ase  the  charactcristie  eufaneous  k^sions  begin  in  tlie  form  of  small 
red  spot^.  Tbe>e  are  piMwlucrd  by  circumscribed  bypertemia  of  the 
[xi|)ilhe  and  exteml  deeply  into  the  skin.  Papidic  are  thus  fonucil,  and 
as  they  advance  in  their  development  the  epithelial  cells  above  the  vjon-- 
gestcd  }>tipilhe,  through  an  increase  of  pn»tttplasm,  become  enlai-gt^d 
an<l  gnimdar.  This  distinetly  granular  condition  of  the  invi»lvctl 
e|Mtlielia  eauses  the  |Ki|>ules  to  assume  at  ipiite  an  early  stage  a  solid, 
densi"  ehaniett*r. 

The  }«ipnla?are  next  converted  intii  vesicles  by  an  exudation  of  lymph 
frnm  the  |»apillary  layer.  As  the  lymoli  incrcjises  the  altei*t?d  i-elU  over 
tlie  eugt>rged  jiapilhe  are  sepanited  ano  ehaugtHl,  so  as  to  form  sc»pta  or 
jmrtitidu  walls,  whieb  give  to  each  vesicle  a  ivticidated  or  many  t^elled 
cavitv.  While  the  contents  of  the  vesick^s  at  tirst  is  principidly  lymph, 
together  with  cojigulated  tilirin  and  granular  matter,  eventually  pus  cor- 
pu.scles  are  formed,  mainly  by  the  transt'orination  of  cpithclia. 

Quite  early  in  the  vesicular  prtK*es8  a  depR^ssifiu,  known  i\s  "  umbili* 
cation,^*  1!=  seen  in  the  centn-  of  very  nutny  of  the  vesicles.  This  in 
Ixdieve*!  to  W  due  either  to  the  hair  follicles  or  the  excrt^torv  diict»  of 
tsweat  glands,  as  in  either  case  the  epi(k-rmis  dips  downwanl  and  forms 
a  part  of  their  anat^mncal  structure.  If,  for  instance,  a  vesicle  fonik^ 
ubout  n  hair  follicle,  the  centre  of  its  epidermic  covering  will  b^  held 
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down  by  the  sheath  of  the  follicle,  while  the  surrounding  portion  will 
become  more  elevated.  The  ducts  of  the  sweat  glands  have  the  same 
relation  to  the  epidermis  and  may  act  in  the  same  way.  It  should  be 
stated,  however,  that  some  authors  do  not  accept  this  explanation,  but 
believe  that  the  centre  of  the  vesicle  is  held  down  by  a  resistant  portion 
of  tissue  from  some  other  cause.  According  to  Curschmann,  Auspitz 
and  Basc'h  teach  that  the  periphery  of  the  vesicle  swells  more  rapidly 
and  thus  becomes  more  voluminous  than  its  centre. 

When  the  vesicle  has  advanced  to  the  pustular  stage  and  the  pock  is 
fully  develojKHl,  the  umbilication  disjippears.  This  results  from  accumu- 
lation of  the  pus  corpuscles,  which,  by  maceration  and  tension,  causes 
the  fibre*  of  tissue  holding  down  the  centre  of  the  pustule  to  give  way. 
When  desiec4ition  commences  it  is  not  unusual  to  find  that  many  of  the 
pustules  \yQ^\i\  to  dry  in  their  centre,  and  thus  assume  again  an  umbil- 
icated  ap|Hjanince ;  but  the  umbilication  previously  described  is  some- 
thing very  different,  both  in  its  cause  and  appearance. 

In  unmcHlified  smallpox,  sometimes  also  in  varioloid,  both  the  ixipillae 
and  connective  tissue  beneath  the  pustules  become  involved  in  the  inflam- 
matory process,  and,  through  the  accumulation  of  pus  corpuscles  in  the 
jwpiihe,  the  bIiM)dvessels  are  compressed,  producing  necrosis  of  the  upper 
layers  of  the  true  skin.  The  extent  of  this  necrotic  action  determines 
the  size  and  shaiK*  of  the  cic^itrices ;  for  wherever  fibrous  connective 
tissue  is  destrov(»d  its  place  is  supplied  by  cicatricial  growth.  Perma- 
nent scars  may  therefore  be  expected  to  follow  the  eruptive  process. 

The  vesicles  in  hemorrhagic  variola  differ  from  the  ordinary  vesicles 
in  that  they  contain  blood  instead  of  lymph  and  pus.  In  the  milder 
<»as(*s  of  this  form  of  the  disease  there  may  be  only  a  slight  admixture 
of  blood  with  the  elements  usually  found ;  in  the  severer  cases  not  only 
do  the  vesicles  literally  fill  with  l)lood,  but  thert^  is  hemorrhagic  infil- 
tration in  all  the  layers  of  the  cutis  and  even  in  the  subjacent  areolar 
tissue.  This  latter  condition  is  often  very  extensive,  covering  almost 
the  entire  surface  of  the  Ixxly.  In  such  cases  death  usually  occurs 
before  there  is  time  for  the  development  of  vesicles.  Wagner's  inves- 
tigation shows  that  the  hemorrhagic  extravasation  is  not  the  result  of 
rupture  of  th(^  bloixl vessels,  but  is  due  to  transudation  of  the  altered 
bl(MMl  through  the  relaxed  and  weakened  vascular  walls.  Certainly  no 
anatomical  changes  sufficient  to  account  for  this  condition  have  yet  been 
found  in  the  walls  of  the  vascular  system. 

The  inuvoH^  mcinhranex  are  not  exempt  from  the  eruptive  process.  The 
eruption  on  this  membrane,  however,  rarely  observes  the  same  course  as 
on  the  cutaneous  surface.  Instead  of  running  through  the  distinct 
.Mtiigcs  of  [Kipule,  vesicle,  and  i)ustule,  it  is  apt  to  assume  the  form  of 
diffuse  purulent  infiltration  of  the  layers  of  the  epithelium,  and  may 
even  become  di[)htheritic  in  character.  The  extent  and  intensity  of  the 
involvement  of  the  miK'ons  membrane  usually  bear  a  very  direct  rela- 
tion to  the  eruj)ti(m  on  the  skin. 

That  part  of  the  mucous  surface  which  comes  in  immediate  contact 
with  the  air  is  more  apt  to  be  attacked.  Indeed,  the  mucous  lining  of 
the  nose  and  mouth  s(?ldoiii  escapes.  The  tongue,  |K)sterior  nares,  and 
pharynx  are  often  severely  attacked,  even  to  theextentof  interfering  with 
deglutition.     The  erii[)ti<)n  may  occur  in  the  larynx,  trachea,  and  bron- 
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chiiil  tiiboB,  even  bet^jw  the  biiVirt^ation,  i^iviiig  rise  to  various  graile.^  of 
cataiTliiil  iiirtaiiiiiialiurj.     CatarHml  iJiieiniMniia  orcurs  not  infrequently. 

The  eruptitiri  Ijas  Yttvu  t*onnd  in  tlie  n|)]M'r  jiart  of  the  <eH>|JuiguSy 
but  it  is  donl^tfnl  wlu-ther  it  ever  exttMitls  tu  the  stoniaeli  and  int€\'^tine8. 
It  lias,  howrver,  bten  sren  at  tlie  Inwer  i-nd  i*i'  the  rertuni  elose  to  the 
anus,  Thi'  vulva  and  outer  p(»rtinn  of  the  viigiiia  are  often  severely 
attaeked,  and  1  think  there  is  good  reason  to  believe  that  the  **avity  of 
tlie  uterus  is  not  infrequently  involved.  The  eruption  is  fraind  at  the 
orifiee  <if  the  urethm,  but  tlte  urethra  and  urinary  blathler  seem  to  he 
exempt, 

T/ie  {'iswrra,- — 'J'liere  are  no  pathub)t!:i*'al  (4uiutrt>  f^>und  in  any  inter- 
nal orpin  that  etui  be  re^irdcd  as  pt'(*uliar  in  sniail]iox.  The  liver,  kid- 
neys, and  spleen  have  been  ftuiml  swollen  and  engorged  with  bhMxi,and 
occasionally  in  a  state  of  fatty  defeneration.  Whi'u  the  latter  condition 
exists  there  is  also  apt  to  be  deireiieniticm  of  the  walls  of  the  heart.  In 
the  severer  fornrs  of  ht'uuii'rha^ii'  variola,  where  death  (>ec*urs  early,  the 
heart,  aeem^dintr  u*  I*onhrk,  is  rontnieteiK  Hrni,  and  of  a  brownish  rt*d 
eol(>r.  In  tliis  class  of  (*ases  the  s|»lern  also  is  stnall,  dense,  nntl  vcrj* 
dark*  Besides  these  ehau^es  hemorrhages  are  found  in  the  viscera,  the 
cavities  of  serous  nieuibnines,  the  loose  connective  tissue  of  the  medias- 
tinum, and  iu  various  other  parts  of  the  ImmIv. 

The  hrftiii  antl  j-ijtititfl  carii  have  hvvu  finiiid  congested  and  (pdeinatoiig, 
Clianges  not  well  deliurd  soiuetinies  oec-ur  in  thr  nervous  system,  giving 
rise  tu  aphasia  and  rcrtaiu  forms  of  paralysis.  Ileniorrliages  into  the 
sliraths  of  nerves  have  bei^n  seen  by  Ziilzer. 

Absrr^i^t'i*  and  purulent  colk'ctions  in  various  serous  cavities,  as  the 
result  of  septie^emia,  not  infivtjuently  iM*cur.  I  have  several  times  seen 
hirge  collections  of  pus  in  the  plcu nd  (*avity,  and  also  in  the  lai^r  joints, 
especially  the  ell hiw  joint. 

The  rt/vi*  art*  often  severely  atlected,  Coiijnuctivitis  and  onlcma  of 
the  lids  are  eoninioii.  The  cornea  is  fretpiently  attacked  In  uhu'nitive 
ttctiou,  ivsnhing  often  tu  [H^rfonition  and  protrusion  of  the  iris.  8uppu- 
nitiim  of  tlie  gh»be  siuuetimes  folbiw^. 

SvMiToMS, — Jnnthafton. — The  pcri*Kl  that  intervenes  Wtween  the 
nccptiou  of  the  variolous  iM>ntagiuui  into  the  systt^m  and  the  inirlie**! 
juanifcstatrou  of  symptoms  is  known  as  the  *'  [)eri<Kl  of  incnbatiiiiu"  The 
duration  id'  this  perirHl  genera  1  ly  dcK^s  not  van*  very  greatly.  In  the 
majority  of  cases  in  which  I  have  had  opportunities  of  observing  it  eitn*- 
fully  I  have  fi»und  it  to  1^^  from  ten  io  twelve  days.  It  is  seldoiTi  lc>s  than 
eight  or  more  ihau  fourteen  days.  The  perioil  can  c*nly  be  dctcnnincil 
aeeuratcly  when  an  individual  is  cxpo>cd  to  the  coiitagiurn  but  once  and 
for  a  short  time.  When*  the  expisurc  is  frequent  or  extentls  over  a 
long  jieriod  it  is  not  t?asy  to  tleterrnine  the  exact  time  when  the  eon* 
tagium  entei-ii^  the  system.  When  the  disease  prevails  epidemically  it  is 
not  iinpi»ssible  for  an  unknown  exposure  to  pi'ecede  the  one  of  which 
the  individual  has  knowledge,  and  in  such  cast*  the  j>eriod  of  rucubatioii 
would  appt^ar  to  be  unusually  slnirt.  These  facts  may  explain  manyi 
eases  in  which  this  stage  is  Ix^llevod  to  be  either  uuusually  King  or  short. 
When,  however,  infection  takes  place  by  inoculation^  const ittitiottal 
symptoms  nsually  manifest  themselves  on  the  latter  {lart  of  tlie  seventh 
or  beginjiing  of  the  eighth  day. 
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After  the  contagium  is  received  into  the  system  certain  unknown  pro- 
cesses are  doubtless  set  up,  although  rarely  indeed  are  any  symptoms 
observed  during  the  incubation  period.  Some  authors  describe  as  occa- 
sionally present  such  symptoms  as  languor,  gastric  disturbance,  pain  in 
the  head  and  back,  and  a  j)eculiar  pallor  of  the  face,  but  I  have  never 
met  with  any  of  these  except  towanl  the  close  of  this  stage.  Usually 
the  individual  appears  to  enjoy  perfect  health  until  the  invasive  symp- 
toms apj>ear. 

Initial  Htage. — After  slight  malaise,  of  short  duration,  the  symp- 
toms of  smallpox  appear  suddenly,  and  often  with  considerable  violence. 
The  earliest  symptom  is  usually  a  distinct  chill  or  repeated  rigors ;  high 
fever  follows  immediately,  and  continues  unabated  until  the  peculiar 
cufcineous  lesions  api>ear.  This  comprises  a  period  of  from  two  to  four 
days,  and  is  designated  the  stage  of  invasion,  or  initial  stage,  of  smallpox. 

The  chill  which  usually  marks  the  beginning  of  the  initial  stage  is 
sometimes  severe,  though  more  frequently  it  assumes  the  character  of 
reiK^ated  rigors.  While,  as  a  rule,  the  latter  are  well  pronounced,  yet 
occjisionally  they  are  so  mild  as  scarcely  to  attract  attention.  Synchron- 
ously with  the  chill  or  immediately  following  it  fever  appears.  The 
temj)eniture  on  the  first  day  often  rises  to  103®  or  104°  F.,  and  on  the 
second  and  thinl  days,  with  perhaps  the  exception  of  slight  morning 
remissions,  it  rises  still  higher,  frequently  reaching  105°,  and  in  some 
cases  even  107°  F.  The  elevation  of  the  temperature  is  usually  sud- 
den ;  in  but  few  diseases  does  it  rise  so  (juickly  from  the  normal  to  a 
high  degree.  Even  in  varioloid  the  early  symptoms  are  not  infrequently 
ecpially  severe,  although  occasionally  they  are  so  mild  as  to  escajw  atten- 
tion, so  that  the  first  symptom  noticed  is  the  skin  lesion.  But  the 
eruption  of  uimKxlified  smallpox  never  ap|)ears  without  being  preceded 
by  a  well  marked  invasive  stage. 

While  the  fever  contiinies  the  skin,  of  course,  is  hot  and  sometimes 
dry,  though  more  fre(|uently  (H)vered  by  a  UKKlenite  jierspiration.  The 
pulse  is  full,  tense,  and  raj)id  ;  its  rapidity  generally  corresponds  with 
the  tempeniture  curve*.  In  adults  it  may  vary  between  100  and  130, 
whil(»  in  child i-en  it  not  infrequently  reaches  160.  The  respirations  are 
jilmost  always  increased  in  frequency,  esjx'cially  when  the  tempeniture 
is  excessively  high.  Prostration  is  often  extreme,  being  out  of  all  pro- 
]M)rtion  to  the  length  of  the  illness.  Strong  and  robust  patients  are 
frciiuently  unable  to  stand  without  suj>port,  and  when  in  the  uj)right 
position  soon  become  pale,  languid,  and  liable  to  Iw  attacked  by  vertigo 
or  synco|>e. 

There  is  also  thirst,  the  lips  and  tongue  are  jwirched  and  dry,  and  h)ss 
of  ap|H'tit<»  is  manifest.  Constipation  is  common.  The  tongue  is  usually 
coated  with  a  thick  yellowish  covering,  and  the  bn>ath  is  heavy  and 
otfensive.  According  to  some  authors,  the  odor  fnmi  the  bmly  of  a 
j)atient  at  this  stage  of  the  disease  is  so  j)eculiar  and  distinctive  as  to 
make  it  j>ossible  for  the  diagnosis  of  small|M)x  to  Ik?  made  by  this  symp- 
tom alone.  I  have  heanl  of  many  curious  insUnices  of  this  kinJ,  but 
I  must  confess  that  my  olfactories  have  never  acquired  this  degree  of 
acuteness. 

Irritability  of  the*  stomach  is  a  very  frecjuent  symptom  at  this  stage. 
It  is  often  very  obstinate,  contimiing  for  two  or  three  days  or  until  the 
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eniptiivn  a]>pearH,  and  h  apt  to  be  nf'crtni|YaHie<l  by  marked  tenderness  of 
t!ie  e]>i^astrium.  The  irntability  usually  eease.s  when  the  eruption  a|>- 
fM'a  rs,  but  if  it  eon  tin  new  longer  the  ca.se  j^hould  be  viewed  w*ith  some 
solieitmlc.  In  hcninrrha^ie  i?rnallpox  csjieeially  thi.s  symptom,  tojjether 
with  e[»igastrie  pain,  is  nut  rnfre<|neiitly  very  proniinent  and  distrc*t^ing. 
Certain  iiervuiis  syinptun^s  are  usnally  pre.si'nt.  The  most  prominent  h 
headiu'he,  wliieh  is  seareely  ever  entirely  absc'nt,  IMirinm  is  often  seen, 
espeeially  \vln*n  the  teni]H'rature  is  In|rli.  It  may  be  mild  in  charaeter, 
tile  jKitient  simply  talking  ineolien^ntly,  or  so  violent  that  foreible  re- 
straint is  neeessjirj%  The  latter  form  is  usually  attended  witb  great 
nvstlessni'ss  and  insi>nuiia,  C\>nia  is  ram,  alth(*ngh  it  nmy  be  met  with 
in  children .  (  onvnlsu*ns  are  very  eonmion  among  elithlren — more  jki, 
jK^rhap^,  in  this  disease  than  in  any  Mtht^^  of  the  exantht^mata.  Pain  in  the 
back  is  a  sy niiitoni  so  eonunonly  observed  that  it  is  believed  tu  be  of 
gpeeial  diagnostic  value.  It  is  not  2?o  eonstant  as  some  other  symptoms, 
yet  it  mrurs  in  more  tlian  half  of  the  csises.  Like  liea<laehe,  it  l^^gins 
at  the  onset  of  the  diseanj  an<l  eontiunes  until  the  ernption  has  made  lis 
api)earance.  The  hnnliar  and  sacnil  regions  are  the  [xirts  to  which  the 
}iain  is  usnally  refi^rred,  altliongh  it  may  extend  to  the  doivtd  region. 
As  a  rule,  it  is  more  severe  in  nnnioditied  smallpox  than  in  varioloid, 
yet  this  rule  is  subject  to  many  exceptions.  In  heinorrliagic  case^t  the 
jmin  is  often  excrueiating. 

Pain  in  the  Imek  is  perhaps  innrv  cftnstantly  seen  among  female  than 
male  patients,  owing  to  the  fact  thiit  the  luenstrnal  fniiction  is  very 
lialde  to  be  excited  by  the  initial  prneess  of  sni:dlpox,  eansing  the 
menses  to  appear  ont  of  their  mgnhir  jwrind  Pregnant  lemales  al§a 
are  exeeedingly  liable  to  suffer  from  pivmature  tlelivery  or  abortion. 
The  |>ain  in  the  liaek,  therefore,  resulting  from  tliesc  eiuises  tends  to 
give  greater  (ironiinenee  to  this  symjitcmi  e>f  sniallpnx  in   females. 

The  mine  is  usnally  more  or  less  diminished  according  to  the  degree 
of  fever.  The  solid  eonstitneiits  are  not  ont  of  their  ntirnia!  projKir- 
tion,  exee|)t  the  chlorides,  which  are  considerably  diminihhed.  In 
severe  ease.^,  esjK^cially  those  abont  to  assume  the  heniorrhagie  type, 
albnnnnnria  may  lie  jjix'sent.  A  high  grade  of  fever  might  be  respon- 
sible fi»r  a  snisdl  tpiantity  of  albnmin,  bnt  if  it  be  jircsent  in  great 
ahiindance,  a  malignant  type  of  thf  ilisease  should  be  suspM-ted.  Before 
giving  an  nnfavorable  pntgnosis,  however,  care  shotdd  be  taken  to  see  that 
the  jdbumin  is  not  the  result  of  some  chronic  disease  of  the  kidneys. 

The  spleen,  aeeonling  to  Cursehtuann,  whose  attention  has  been 
esju-eially  direeted  to  it  in  a  large  nnmbcr  of  pntients,  is  not  rartdy 
ejdarged.  He  says  he  has  never  been  able  to  deti'et  a)iy  enlargement 
oi*  this  organ  in  the  initial  stage  of  vnrioloiib  l>nt  lias  f(*und  this  con- 
dition present,  and  oftt'u  to  a  marked  dt'gree,  in  niunodilied  smallpox. 
In  many  M*vere  and  grave  eases,  hiwever,  the  splenie  tnnior  was  absent. 
Therefore  no  great  diagnostic  value  can  as  yet  Ik^  attached  to  this 
symptom. 

A  jx'eatiar  jirodromal  rash  ot\en  makes  its  appearanee  dnring  thiis 
Rtiige.  When  it  iK'curs  it  is  usually  seen  on  tlje  sec(»nd  day  of  the 
invasive  fever,  and  eontinnes  not  longer  than  forty-eight  htmrs  or  until 
the  beginning  of  the  trne  ern|)tion.  The  tVeipjency  f>f  this  rash  apiK'ars 
to  vary  in  ilitfcrent  epidemics.     I>iiring  the  widespread  and  malignant 
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epidemic  of  1871-72  it  was  very  common.  Some  authors  describe  it  as 
presenting  an  erythematous  or  scarlatiniform  appearance,  but  according 
to  my  observation  it  more  nearly  resembles  the  rash  of  measles.  So 
close,  indeed,  is  the  resemblance  that  the  first  time  I  met  with  it  I  fell 
into  the  error  of  supposing  the  case  to  be  one  in  which  measles  and 
smallpox  coexisted.  The  name  generally  given  to  the  rash — roseola 
variolosa-— conveys  a  very  good  idea  of  its  appearance. 

This  |)eculiar  exanthem  occurs  quite  as  often  in  varioloid  as  in 
variola.  In  the  absence  of  any  exact  data  I  venture  the  assertion  that 
I  have  met  with  it  more  frequently  in  the  former.  I  am  able  to  recall 
at  this  moment  two  cases  of  variolous  disease  in  which  it  was  the  only 
eruption  that  cwcurred  at  all.  In  one  of  these,  it  is  true,  about  half  a 
dozen  small  papules  ap|XMired  as  the  initial  rash  faded  away,  but  they 
disapj)eared  in  two  or  three  days  without  becoming  in  the  slightest 
degree  vesicular.  These  belonged  to  the  class  of  cases  commonly  desig- 
nated variola  sin4>  exanthemata,  the  most  benignant  form  of  the  disease 
that  occurs,  as  well  as  the  rarest.  That  such  cases  are  encountered 
(K'casionally  is  evident  from  the  writings  of  all  authors,  both  ancient 
and  irKKlern.  Perhaps  in  every  epidemic  patients  are  seen  who  give  a 
history  of  exposure  to  the  contagium  of  variola,  and  after  the  usual 
incubation  j)eriod  are  suddenly  seized  with  repeated  rigors,  followed  by 
headac^he,  fever,  irritable  stomach,  prostration,  and  pain  in  the  back; 
which  symptoms  continue  three  or  four  days,  and  then  subside  without 
any  cutaneous  manifestations,  except  perhaps  the  rash  just  described. 
It  is  difficult  to  expliiin  such  cases  on  any  other  supposition  than  that 
the  disease  was  small])ox  without  the  (»ruption. 

Whih?  the  initial  stage  may  present  the  most  varying  phases,  some 
symptoms  may  be  entirely  absent  and  others  apjx^ar  with  great  severity, 
yet  there  are  usually  no  indications,  thus  far,  to  justifv  the  certain  ex- 
pectation that  the  (;ase  will  be  mild  or  severe,  modified  or  unmodified ; 
this  can  only  be  clearly  determined  when  the  eruption  has  made  its 
apjK'arance,  which  is  not  until  the  invasive  stage  has  passed.  The  dura- 
tion of  this  stjige  is  comnumly  forty-cMght  to  seventy-two  hours ;  it  is 
rarely  less,  but  it  may  be  somewhat  prolonged.  There  is,  however,  no 
decided  nMuission  in  the  fever  until  the  second  or  third,  and  sometimes 
not  until  the  fourth,  day  of  t\w  eruption. 

Sfa(/e  of  Krupfioii, — By  observing  «irefully  th(^  early  stage  of  the 
disease  it  will  be  found  that  the  true  erupti<m  makes  its  api)earance  with 
remarkable  regularity  on  the  third  day  of  the  illness,  counting  the  day 
on  which  the  initial  (;hill  or  rigors  <K*curred  as  the  first.  T\w  eruption 
almost  always  apjxiars  first  on  the  for(»hea<l  and  templ(\^  near  the  edge 
of  the  hair,  and  on  the  wrists.  Xot  infre(|uently  it  may  be  seen  first 
on  the  upjH»r  lij>  or  near  the  mouth.  It  rapidly  sj)reads  to  the  s(»alp, 
face,  neck,  ears,  forearms,  and  hands,  always  showing  a  decided  ])refer- 
ence  for  the  cutaneous  surface  habitually  exj)osed  to  the  atmosphen*. 
In  the  course  of  twenty-four  hours,  sometimes  somewhat  earlier,  it 
extends  to  the  IkkIv  and  lower  extnMuities  Not  simultaneously  does  it' 
a[)j)ear  on  tlu»se  j)arts,  but  first  on  the  back,  arms,  and  breast,  then  on 
the  l<»gs  Jind  feet.  Xor  (1(K's  the  ent in»  eruj)tion  make  its  apjK'arance  all 
at  once  on  any  one  ]>art,  but  it  continues  to  multiply  for  two  or  thn^e 
days  JH^fore  its  definite  limit  is  reached.     A  ciireful  study  of  the  eruj)tion 
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,%„„,. J  mat  the  lesions  are  exoeediDgly  apt  to   locate   iJiemf«Ive^ 

M^nind  the  hair  t\>llit4es  and  orifices  of  the  glands  of  the  iskiij,     Anothtr 

tnl>h»  feature  of  the  lef^ions?  ii^that  they  j&howa  reniarkal>le  prL-dilectian 

all  irntate<I  or  ahmdetl  surfaces^,  and  hence  collect  in  deusie  clusters 

nnd  an  idwr  or  any  Iwalized  infianiniation  of  the  j^kiii.      Even  tk* 

^iiesH  prtxiiKH^d  by  a  ^inapisra  [iredigjKKses  that  {Mrt  to  an  iiiteoj^eiir 

iSnent   form  of  the  eniption*     But  while  the  k\<ioiij4  mav   thus  hv 

Jteaf^ed  mi  certain  area.*^,  they  do  not  seem  to  be  thereby  climiDi^hecI 

other  jKirt^  of  tiie  btjdy. 

As  the  outbreak  o(  the  eruption  is  gradnalj  m  also  is  its  develop 

mt.     It  usually  iipix-ar??  in  the  form  of  uiinuto  red  ixjiute,  some  of 

.lieh  mjiy  be  m  small  as  to  be  scarcely  visiblej  and  otners  as  large  as 

nustani  setnl.     Thei^e  gmdually  inci'ease  in  size  and  number,  bce<3m- 

r  rn4>re  iumI  more  |>roniinent,  so  that  in  twenty  iour  honrg  tliev  assume 

»  form  of  elevated  pipules^  charaeterisHeally  inclunited,  and  convevto 

*  toueh  a  scUHiition  similar  to  what  would  Ik'  exj)et:^ted   if  gmins  of 

,r^t  were  buried  in  the  skin.     The  papules  at  first  are  aUvays?  disciFte, 

Hit  they  may  rapidly  increases  in  numlmr  and  bec^ane  confluent,  ^ven 

*>ef(U*e  tJic  vesicular  stage  is  reaeht^K     At  first  tlie  small  red  Fp<:*ts  give 

risi^  to  no  subjectrve  symptoms,  but  as  tliey  advance  to  the  papular  stage 

there  is  a  slight  j>rieking  t>r  {lainfnl  s«?nsation,  and  this  increases  as  the 

lesions  lieetane  more  prominent. 

On  the  thin!  day  of  the  eruption,  or  fifth  day  of  the  disease,  ven' 
many  of  the  lesions  which  made  their  ap[waniuce  first  will  he  found  tij 
"Contain  a  little  clear  seruuK  By  the  fourth  or  fifth  day  all  the  lesions* 
iire  iniiisformcd  into  vesicles  with  cloudy  and  milky  contents  (Fig,  40). 
These  eontinue  to  enlarge,  attaining  their  maximum  sijce  about  the 
stn'enth  or  eighth  day.  As  soon  as  the  vcsieles  form  tliere  am  bt^  st^en 
in  very  many  of  them  a  central  depression,  which  deepens  us  they 
enlarge,  giving  them  the  peculiar  umbilicated  appearance  which  has 
been  described  in  a  previous  section.  Umbilication  of  the  vesicles  is  a 
very  im|)()rtant  diagnostic  symptom  in  variola,  since  the  vesicular  erup- 
tion of  no  other  disease  presents  exactly  the  same  appearance. 

A  close  examination  of  tlie  vesicles  shows  that  their  interior  is  divided 
into  many  ])artitions  or  cells.  This  is  evident  from  the  fact  that  if  a 
simple  puncture  l)e  made  into  the  epidermic  covering  of  a  vesicle  only 
a  smnll  part  of  its  contents  will  esca}>e  through  the  opening,  w^hile  the 
j)rin<'i|Kil  part  rtMuains  undisturbed. 

Sfaf/r  of  Suppuration. — The  contents  of  the  vesicles  gradually  grow 
more  and  more  turbid  by  the  constant  accumulation  of  pus  corpuscles 
until  it  Ixromes  distinctly  purulent.  This  condition  is  usually  reached 
in  unuKMlilied  smallpox  about  the  sixth  day  of  the  eruption,  and  marks 
the  Ix'gi lining  of  the  stage  of  suppuration.  The  pustules  now  in  good 
part  become  large  and  globular,  losing  to  a  great  extent  their  umbili- 
cated character.  The  efHorescence  or  areola  which  at  first  surrounded 
them  becomes  broader  and  more  intense,  causing  the  skin  in  their  imme- 
'  diate  vicinity  to  i)n'sent  an  inflam(»(l  and  tumefied  ap|x^anince.  On  parts 
of  th(»  IxhIv  where  the  pustules  are  thickly  set,  particularly  on  the  face 
and  head,  the  n»dness  and  tumefaction  are  extreme,  often  distorting  the 
features  to  such  an  extent  as  to  make  the  ])atient  unrecognizable.  The 
eyelids  are  fitHpiently  so  (edematous  that  they  cannot  be  opened,  and 
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imu'ii>  or  piiriform  secretions  coUwt  at  their  niiu^iiis  ;  tlie  lipj?,  nose,  and 
i»:irs  are  ^reiitlv  swnlUni  ;  an<l  the  srnlp  is  tyfteu  ><*  swollen  and  pairifnl 
that  pretignrt'  from  tlio  pillow  is  sain-ely  eniiamble* 
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Discrete  varloln  on  the  Aixth  diiy  of  eniptlori. 

As  the  eriipti<in  on  the*  Ijudyaiul  Inwrr  cxtreniities  is  latrr  in  nuikiii^ 
its  a|jjK-'ar;Hin',  S(ralsti  is  it  lati-r  in  reacliinjj;^  loutnrity.  Abiait  tlir  ivi^litli 
ihiy  nf  the  eruption  tlie  ]nrstnlt\s  im  the  faee  liave  nsiially  reaehed  their 
givatest  devrlnprnent  and  in-jx'm  t<>  divhne.  They  nuw  turn  yellow,  pre- 
sent a  shrunlvt'O  »tr  shrivelled  a[tpeanmre,  and  many  tA*  them  niptnre  and 
colla[>se.  Tlii'  inrtanimatidti  and  swidhn^  alsu  gnMlually  sufjsidr.  At 
this  time  tin-  pustides  nn  tlie  iiimk  and  le^s  nrv  still  distended  and  gluh- 
ular,  antl  dn  n<it  eommen<'e  tn  de<"line  until  ,s<'veral  days  later.  xVt  this 
^tngv  of  tlie  disease  a  jiecadiar  siekening  twlor  emanates  from  the  bmly 
which  in  severe  castas  is  extivmely  (»ttensive. 

The  eruption  on  the  tnnik  is  alnmst  always  niueh  less  ahnndant  than 
iin  other  jwirts  of  the  h^wly.  Not  infreipiently  tlie  liypoi^astrimn  isijoite 
free  from  pustules,  even  wlien  they  may  he  H»en  on  the  hvv  and  hands 
in  a  e(*nHnent  form.  (S*h^  l*lates  VI,  arnl  VI  L)  The  pnstuk's  on  the 
tnink  also  M^em  to  set  more  snjM'rfieially  on  the  skin  than  those  on  sur- 
faees  Jiahitnally  ex|K»srHl  to  the  atnnisjiheiv  ;  lien<'e  tliey  are  not  nceom- 
|iai)ie<l  by  the  same  amraint  of  juiinful  tuiuefaetion  nt^r  as  threat  nleera- 
tive  destrutiion  of  t!ie  <'ntis*  During  the  (k^HihI  of  matnratir»n  the 
fin^^rs  an<l  tixvs  are  often  exeessively  [Miinfnl.  This  rondition  has  been 
not  inaptly  (compared  to  a  paronyehia  on  caeh  fiuj^-en  The  eatise  of  (he 
suftennjiT  i>  i»*»t  diffieult  to  explain.  As  tlie  piisttiles  develop  into  the 
callons  covering  of  tliese  jmrts  tliey  are  preventeil  fvmii  projeeting  ont- 
wanl  by  the  hard  and  nnyielding  epidermis,  ami  lienee  eonsideralde 
prt'^sure  is  math'  on  the  network  of  nerves  whieh  lie  between  the  ]ni,^- 


*•« _j:  ihjiie.    On  the  jmlm^  of  tlio  luiiid;*  iind  iH*h*^  itf  tlie  fn*l  fh<ft 

riles  never  pmjtM?t  ag  on  rather  |>a.rts  m1*  die  eutaiieiiiis  tiiirta«^ts 

lultaneously  with  the  ap|)eaninee  of  the  eruption  ujmmi  the  external 

!e  of  the  body  eertain   ]x*rtkms  of  the  nuieoii^  nK'rol>nine  h\^p 

\e  involvHl,     If  nn  exaniinatioa  of  the  nunith  and  fanee.^  Ik^  made 

very  beginnings  of  the  eruptive  jstage,  small  yet  distinct  n^d  ?ij»ots 

f  iK*  seen  un  the  rcK>f  of  the  tnotith^  bneeal  siirfaeeSj  and  the  anterior 

ae8  of  the  fiahite.     Almost  always  is  the  involvement  limited  to  thone 

tt^  of  the  luiieoiis  membrane  which  are  near  the  extenud  orifiees  of 

__■  mncotm  tniet^  sueh  -df^  the  nnuith,  nni^e,  and  pharvnx, 

Thij  extent  of  the  lesions  on  the  mut-on^  membrane  bear?^  a  very  direct 

tion  to  tlie  intensity  r^f  the  eniptitm  iiiKm  the  Aun.     In  severe  vtii^% 

^  Jie  disease  advauces  toward  the  ^taee  of  ssupjmnition,  tiie  eruptive 

ticess  ext€*nds  from  the  .  to  the  faiiee*Sj  [vhamix,  and 

E^jmetimes   to  the  larj'iix,  **  ^a^sing  .so  much   inflamnuition, 

swelling,  or  o?dema  a.s  to  ra^ ition  difficult  or  [nipos?^ibk%  (»r 

imnsing  hofiirir^tMie.ss  or  complete  aph-  uid  not  infivqnently  acute  fi^<h'raa 

of  the  glottitr,  even  tt>  the  extent  <  nously  ini|K^dirjg  respiration.  Tlie 
lesions  may  extend  inio  the  tincufu,  l>ut  mrely  below  the  biAiivatiiUi. 
They  often  attack  the  tongue  gevei^dy,  and  iKH^isionaUy  s^t  up  an  intent 
form  of  glossiti.^,  causing  the  organ  to  nwell  sff  em^rmotialy  as  to  prevent 
its  retention  wholly  within  the  month.  So  jwcnliar  is  this  condition  of 
the  tongue  tliut  tlie  earlier  authf>rs  sjwak  of  it  as  f/hiif<iirit  vfrriotfrna, 

Mucl!  aumvyance  in  often  expt^rienci**!  from  the  prcH/nee  <>f  the  erup- 
tion in  the  nasal  cavities.  The  mncous  mcnd)rane  at  first  is  intlamcd 
and  swollen,  and  later  the  nares  are  ob.strueted  bv  the  formation  of 
8t*abs,  rendering  breathing  throngh  the  nose  difficult  and  S4anetinti*,H 
ini|KiRsible,  Tlie  eruption  may  be  .swn  on  tlie  vulva^  scanetinu^s  in  the 
vagina,  ami  U4'ca.si( anally  in  the  lower  part  of  the  rei^truu  :  but  on  thes<3 
parts  it  is  not  apt  to  be  very  abundant.  Rarely  is  the  urethra  attacked, 
except  at  the  meatus. 

The  erupticm  on  the  nuicous  membrane  presents  a  verj'  different 
appearance  from  that  on  the  skin.  It  does  not  conform  to  the  stages 
of  papule,  vesicle,  and  pustule.  Taking,  for  example,  the  mouth,  the 
lesions  at  first  api)ear  as  minute  red  spots,  much  deeper  in  color  than 
the  mucous  membrane  itself,  and,  as  the  eruption  on  the  skin  becomes 
vesicular  or  pustular,  they  assume  a  whitish  or  grayish  appearance, 
with  but  little  if  any  elevation  above  the  surface,  rather  than  the  form 
of  distinct  vesicles.  There  is  perhaj)s  an  effort  on  the  i)art  of  nature 
toward  the  formation  of  vesicles,  but  th(»  thin  and  delicate  epithelium 
which  should  serve  as  their  covering  is  at  once  destroyed  by  the  mace- 
rating influence  of  the  mucous  secretions.  In  severe  cases  the  mucous 
membrane  is  usually  so  denuded  of  its  e|Mthelium,  swollen,  and  ^minful 
that  mastication  is  im|)ossible,  and  the  ])atient  is  therefore  forced  to 
subsist  entirely  on  a  liquid  diet. 

As  already  indicated,  the  febrile  symptoms  are  well  marked  during 
the  invasive  stage,  the  temperature  often  jum|>ing  to  106°  F.  or  even 
higher  immediately  after  the  initial  chill.  It  is  commonly  believed 
that  the  temperature  falls  as  soon  as  the  eru])tion  ap|)ears,  but  I  have 
found  that  the  fever  continues  high  until  the  third  or  fourth  day  of  the 
eruption,  when   there  usually  occurs  either  well   marked  remission  or 
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complete  apyrexia.  In  very  mild  cases  the  fever  of  course  abates  or 
subsides  earlier.  The  fall  of  temperature  at  this  sta^^  even  in  severe 
cases,  is  not  infrequently  verj'  rapid — so  rapid,  indeed,  as  to  drop  from 
a  high  degree  to  normal,  or  even  subnormal,  in  the  course  of  twelve  to 
eighteen  hours.  The  difference  between  the  morning  and  evening  tem- 
jK'nitun*  is  not  great,  although  the  latter,  as  a  rule,  is  slightly  higher. 

When  the  temperature  falls  there  is  usually  amelioration  of  all  the 
symptoms.  The  pulse  becomes  almost  normal;  the  respirations  are 
easier ;  the  jmin  in  the  back,  headache,  and  irritability  of  the  stomach 
all  disapjwar,  except  in  critical  cases ;  the  delirium  ceases,  and  com|>ani- 
tive  comfort  ensues,  enabling  the  jxitient  to  rest  and  enjoy  refreshing 
slee[).  Even  the  appetite  returns,  and  the  transformation  is  so  great 
that  the  patient  is  apt  to  imagine  the  critical  period  of  the  disease  has 
pjisscnl.  The  subsidence  of  the  symptoms,  however,  is  never  so  absolute 
in  rariofd  nra  as  in  varioloid.  In  mild  cases  of  the  latter  all  subjective 
symptoms  often  disappear,  not  to  Return  agiiin,  and  convalescence  dates 
from  this  time ;  but  in  the  former  the  chief  danger  is  yet  to  be  encountered. 

At  or  shortly  after  the  coumiencement  of  the  stage  of  suppuration 
the  temjx^niture  again  begins  to  rise,  and  continues  high  until  the  decline 
of  the  eruption,  or  longer  if  complications  occur.  This  rise  constitutes 
the  secoiulary  or  suppurative  fever  of  smallpox.  When  the  disease  is 
not  very  severe  the  temj)erature  may  not  rise  above  102°  or  103°  F., 
but  in  well  marked  confluent  casc»s  it  frequently  reaches  104°,  rarely 
exc(K>ding  that  point  unless  the  case  be  very  critical,  when  it  may  rise 
to  105°  or  1()(>°,  and  I  have  known  it  to'  reach  even  107°  F.  The 
variation  between  the  morning  and  evening  temixjrature  now  is  gn»ater 
than  at  any  previous  stage ;  a  diiference  of  2°  F.  is  not  uncommon. 
As  this  is  truly  a  suppurative  fever,  the  risi*  of  temi>erature  l>ears  a 
very  direct  relation  to  the  cutaneous  involvement.  The  pulse  usually 
runs  parallel  with  the  tein|H'Riture  curve,  varying  between  100  and  140 
In^ats  in  a  minute.  With  the  increase  of  fever  other  symptoms  aj)jK»ar. 
The  j)ain  and  suttering  are  now  much  greater  than  before  ;  heat  and  burn- 
ing sensiitions  are  comnlained  of;  there  is  gn^at  restlessness  and  sleej)- 
lessness ;  headache  ana  delirium  may  return  ;  and  the  jKitient's  life  is 
often  in  great  jeoiMrdy. 

Disturbance  of  the  <*erel)ral  functions  is  not  seldom  a  very  prominent 
feature  during  the  stage  of  suppuration.  The  high  temj)enitui*e,  together 
with  the  intense  congestion  and  tumefaction  of  the  face  and  head,  doubt- 
less pnHluce  hy|H'neniia  of  the  brain,  and  from  this  condition,  with  some 
j)eculiarity  of  t(Mn|K»ranient,  the  various  forms  of  delirium  arise.  Some- 
times the  delirium  is  mild  ;  the  patient  simply  talks  incoherently  in  a 
low,  muttering  tone  ;  at  other  times  he  may  be  very  restless  and  uneasy, 
constantly  trying  to  get  out  of  bed  and  to  esc^ajH'.  Then,  agjiin,  the 
delirium  may  assume  such  an  intense*  character  that  unless  forcibly 
restrained  the  patient  is  liable  to  seriously  injure  either  himself  or  his 
attendant.  A  strong  tendency  to  self-destruction  is  often  manifested,  and 
warrants  the  utmost  precautions  for  his  safety,  even  the  usc^  of  thestniit 
jacket  if  the  man  be  large  and  powerful.  It  is  not  difficult  to  see  by  the 
<*ountt»nance  of  the  |)ati(?nt  that  he  is  moved  by  an  evil  imjnilse,  for  his 
eyes  are  wild  and  his  exj)ression  fi(»rcc.  Hence  the  name  (If/irinni  fcrox 
was  given  to  this  form  of  cerebral  disturbance;  by  the  earlier  authors. 
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SMALLPOX  AND    VAEIOLOW. 

In  an  ad\^anced  ppritxl  of  the  ^tag^  uf  ^uppumtioii,  especially  in 
,'ere  and  cririeal  cases,  the  nervous^  disturbaneea  art*  not  iinlikf^  th<^* 

liliai-  to  s4iii^H)ns  as  the  result  of  extensive  burns  and  seakb.     Low^ 

ttering  delirium^  general  tremorSj  subsnitus  tendioiuHj  a  rapid  and 

tnuloiis  puUe,  a  dark  red,  dry  tongue,  iuvoluntary  evacuations,  labor- 
_ijs  breathing,  and  a  eollapsefl  expression  of  the  face  are  not  infrequently 
the  pi\H*ur>7ors  of  a  fafal  termination. 

Sf(tf/r  of  Ikmeenttoit. — The  pnstules  having  attained  their  grfatef^t 
ievelopmentj  matumtHin  Imng  completed,  begin  to  dn'  and  shrink. 
This  condition  niarks  the  beginning  of  the  last  stage  of  the  crnptioti» 
that  of  de^icwition.  As  the  lesions  make  their  apjKiiniuee  on  the  face 
and  handf^  firi^t,  naturally  desiccation  eonimenc^^s  there.  This  ii^tnge 
usual ly  begins  about  the  e'''*'en''*^  '^-r  twelfth  day  of  the  eruption;  in 
mild  wises  it  often  begins  earner,  ^a  in  very  grtive  ax^^  later.  If  the 
case  is  to  end  in  rec^overy,  there  at  this  time  not  only  improvement  in 
the  IcH'al,  but  alsio  in  the  geueml,  syniptouis.  The  redness  and  tuniefac* 
tion  of  the  skin  lessen,  the  eyes?  open,  and  the  fever  subsides,  either 
gmdually  or  rapitlly  aet^»rding  to  the  extent  of  involvement  i>f  the  skin 
and  mucfHis  membrane.  In  favomble  cases  the  temjjenitnrc*  eaeli  day 
appmaches  more  nearly  the  normal  staiidai'd,  an*l  theiT  is  also  a  eorrc^ 
spouding  lessening  of  the  pulse  nile.  If  tUt'iv  be  eonsidemlde  derma* 
titis,  the  tenijx^rature  falls  less  nipidly,  or  if  corn jilieat ions  arise,  it  eon* 
tinues  more  or  less  elevated  aceonli ng  to  the  nature  of  the  eoneuri^nt 
disease.  But  it  must  be  borne  in  mind  that  the  vital  powers  of  the 
system  have  by  this  time  l>ren  severely  taxed,  and  while  the  temiK^rature 
may  be  steadily  decreasing,  the  jxitient  is  often  in  great  danger  from 
vx t  re n it*  t^x haust i on . 

Abont  the  time  tlie  pustules  have  attained  their  maxinnim  size  and 
Iti'j^in  ti^  shrink  an  exndatioii  i^f  u  stieky,  ^Invy  natui-e  ap|)i:'ars  im  tluir 
surface.  This,  at  first,  is  yellowisli  in  color,  and,  when  it  has  dried, 
forms  a  rough,  brown  coating  on  the  pustules.  It  is  at  this  period  of 
the  disease  that  the  offensive  odor  previously  mentioned  becomes  most 
marked,  and  in  some  crises  almost  unbearable,  especially  when  the  con- 
tents of  the  pustules  discharge  and  decompose  on  the  skin,  or  soak  into 
the  body  linen  and  beddothing  and  there  undergo  decomposition. 

The  remaining  contents  of  the  pustules  now  begin  to  dry  and  scabs 
are  gradually  formed.  The  drying  frequently  begins  in  the  centre  of 
the  pustules,  causing  a  depression  or  secondary  umbilication.  Not  only 
does  desiccation  commence  on  the  ex])<)sed  portions  of  the  body,  such  as 
the  face  and  hands,  but  the  scabs  which  form  there  are  thicker  and 
more  firmly  adherent  than  on  the  trunk  and  extremities.  On  the  palms 
of  the  hands  and  soles  of  the  feet  the  pustules  dry  earlier  than  on  other 
parts  of  the  extremities,  and  the  scabs  adhere  much  longer.  This  is 
owing  to  the  fact  that  the  pustules  never  acuminate  here,  as  on  other 
parts  of  the  body,  but  remain  bound  down  under  pressure  by  the  thick 
and,  in  the  lal)oring  class,  liorny  epidermic  covering,  so  that  the  scabs 
which  form  are  flat  and  imprisoned,  as  it  were,  by  this  covering. 
Patients  are  frequently  obliged  to  make  use  of  artificial  means  in  order 
to  expedite  the  removal  of  these  scabs. 

When  desiccation  commences  an  itching  sensation  often  takes  the 
place  of  pain.     This  sensation  is  sometimes  so  insufferable  that  it  is  dif- 
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ficiilt  for  the  patient  to  refrain  from  scratching.  Children  may  destroy 
in  this  way  the  pustules  over  the  entire  face,  leaving  simply  an  abraded, 
bleeding  surface.  To  prevent  this  occurrence  it  is  often  necessarj^  to 
muffle  their  hands.  There  is  perhaps  no  objection  to  destroying  the 
pustules,  provided  the  derm  receives  no  injury ;  but  constantly  remov- 
ing the  scabs  as  fast  as  they  form  by  forcible  means  necessarily  inflicts 
additional  injury  on  the  derm,  and  the  resulting  scars  are  thereby  ren- 
dered more  unsightly.  When  fully  formed  and  cicatrization  is  com- 
pleted they  separate  and  fall  with  variable  rapidity  from  different  parts 
of  the  bo<ly. 

In  regular  cases  of  variola  vera  it  usually  requires,  after  desiccation 
has  commenced,  from  three  to  four  weeks  for  all  the  scabs  to  fall  off*. 
This  makes  the  entire  duration  of  the  disease  about  five  or  six  weeks. 
It  is  sometimes  shorter,  and  often  much  longer.  After  the  scabs  have 
fallen  the  skin  presents  a  red,  spotted  appearance  and  is  disfigured  by 
scars.  These  are  always  deefier  on  surfaces  habitually  exposed  to  the 
atmosphere,  as  the  face  and  hands,  than  on  other  portions  of  the  body. 
On  some  pirts  of  the  face,  particularly  on  the  nose,  the  destruction  of 
the  dorm  is  often  so  great  as  to  produce  large  radiated  scars,  verj-  un- 
sightly in  apiK\arance  and  persisting  for  a  lifetime.  The  scars  at  first 
are  red,  but  after  many  months  become  much  paler  than  the  normal 
skin.  While  the  scabs  are  separating  and  falling,  and  for  a  short  time 
subse([uently,  the  greater  i>art  of  the  hair  also  falls  out,  especially  when 
the  eru])tion  has  been  very  abundant  on  the  scalp ;  but  it  is  almost 
always  restored  again.  The  nails  may  suffer  in  the  same  way,  but  only 
in  extraordinarily  severe  cases. 

If  serious  complications  do  not  occur,  convalescence  is  usually  rapid, 
in  spite  of  the  more  or  less  numerous  furuncles  which  are  so  exceed- 
ingly common.  The  appetite  returns,  and  is  generally  keen,  sometimes 
even  voracious.  The  digestive  functions  are  active,  and  the  patient 
nipidly  regjiins  strength  and  flesh  until  restoration  of  health  is 
complete. 

Vahikties  of  Smallpox. — Reference  should  be  made  to  other 
forms  and  varieties  of  small])ox  before  its  clinical  history  is  complete. 
The  course  above  described  relates  more  particularly  to  that  form  of 
the  disease  in  whi(*h  the  eruption  is  either  discrete  or  semiconfluent. 
Acconling  to  my  exjK»rience,  the  vast  majority  of  cases  commonly  met 
with  belong  to  the  latter  variety  ;  that  is  to  say,  the  eruption  is  usually 
either  jmrtly  or  wholly  confluent  on  the  face,  the  dorsal  surface  of  the 
hands,  and  the  lower  ])ortion  of  the  forearms,  while  on  the  trunk  and 
extremities  it  is  (liscn»te,  except  that  many  of  the  pustules  on  the  ex- 
tremities may  coalesce.  Variations  from  this  form  may  reach  extreme 
limits,  from  a  few  small  |)ustnles,  scarcely  definite  enough  to  verify  the 
disease,  to  the  most  extensive  eruption  covering  the  entire  cutaneous 
surface.  Also  ty|>es  of  the  disease  ])r(»senting  widely  divergent  clinical 
features  still  remain  to  be  considered  :  I  reler  to  the  petechial,  purpuric, 
and  hemorrhagic  forms  of  smallpox. 

('oiiffiirnf  Vdrlohi. — It  c\\\\  hardly  be  said  that  there  is  any  symptom 
during  the  initial  stage  of  smallpox  ]K'cnliar  to  the  confluent  form  of 
the  <lis<'ase.  The  symptoms,  however,  are  always  severe  in  this  variety, 
while   in   varioloid  they  may  be  either  severe  or  mild;  hence  a  mild 
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uire  €tirr«  of  s  n     ^  vaiiaia  miMtii  Hidi!r  ai^ 

«brrv3ti4>a  ;   dm  ti      k^  niatiTv  itigg,  Imrmfi 

Tbeerspdua  io  i»b^s»  -  t>f  le^  rapidlr  ihati  iii  l,,^ 

tine  «f  it*  mfftstmoae  od  the  Qk^  Obi  mher  portkiQs  «if  ilir  bo^. 

8n  qnkfclr  i«  th«  empdmi  dtSui?^  ^  ^^i  tli^  wfaf>le  pcdT  that  it  has  beeii 
mi«lak('ti,  in  tht  pipmar  utmge,  for  mea^^le^  C>n  aeeoani  of  ibt^  «*xt4*ii- 
Rve  inrolvaDeBl  €■  tli^  Am  retln^^^  aihI  ?^^lli&g  be^n  ^^rir.  Fives 
ay^  i^riv  as  the  neasd  dsr  cif  the  eniption  the  skin  i>  quitr  r^l,  aixl  nflssi 
it  can  oe  rletpmuiwd  &t  onr«  th«t  die  dt^ea^  iff  goiiig  to  s^^mitic  the  ciifi- 
fluent  fonti^  A«  the  eraption  ^njt^rt^&es  it  ftt^^ie^  thimi^h  the  u:itml 
ftof^^^f  thotig^h  foniewhat  more  slowly  tlmo  In  milder  aki-^r^  The  i.ia|HiI«-s 
an?  thickly  ict :  niaoy  *if  ifaem  eoaleiseey  ami  when  the  ve*iek^  df^veUip 
they  nin  tf»5?p!her  s^*  f^tmiiiletely  a^  t**  f^river  aim*:*:*!  the  whole  eiit;iiit<tui^ 
Burface.  On  the  fhce  and  hands  the  septa  within  and  between  the  pus- 
tules often  give  way  and  large  blebs  or  bullae  form.  Usually,  however, 
the  pustules  do  not  acuminate  or  project  from  the  surface,  as  in  the  dis- 
crete variety,  but  remain  flat,  especially  on  the  face,  and  sometimes  pre- 
sent a  milky  or  j)asty  apjiearance.  When  the  eniption  is  fully  devel- 
ofied  every-  feature  of  the  patient  is  so  changed  and  disfigured  as  to 
make  rec^>gnition  impossible  even  by  his  nearest  friend  (Plate  VIII.). 

In  this  form  of  the  disease  the  mucous  membrane  of  the  mouth, 
thrcxit,  and  nose  is  always  severely  affected.  The  epithelium  of  these 
[Kirts  frequently  l)ecomes  so  completely  disorganizes!  by  the. eruptive  pro- 
cess that  it  presents  the  appearance  of  diplitheritic  membrane.  Swell- 
ing of  the  soft  palate  and  tonsils  is  often  so  great  as  to  cause  consider- 
able difficulty  in  deglutition.  It  is  in  the  intensely  confluent  cases  that 
ffloHHit'iH  vnrio/oxff  is  ant  to  o<^cur.  The  jKirotid  ghuids  sometimes  be- 
come acutely  inflamed,  jK'rhaps  by  extension  of  th(»  inflammation  along 
the  (lu(!ts  of  Steno.  The  pharynx  and  larynx  are  almost  always 
attacked  with  great  severity,  and  acute  (ledema  of  the  glottis,  interfering 
seriously  with  the  respirator^'  act,  is  not  an  infrecjuent  occurrence. 
Death  undoubtedly  results  at  times  from  the  intense  involvement  of 
thes(»  parts. 

When  the  contents  of  the  pustules  begin  to  ooze  anti  drying  com- 
mences the  stench  is  often  unbearable.     The  exhaustion  arising  from 
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irritatiuu  and  extensive  8ii|j]*iinitiun  ip,  at  this  time,  extreme^  and  gen- 
enillv  eonstitotes  the  ehirf  i^trnm'  of  dnn^or.  At  this  sta^e,  also,  ami- 
pli<'{itioiis  nrv  lialile  tn  ucrtir,  siK*h  ns  riln^r  of  the  eornoa,  jMirulrnt  fVimis 
(jf  keratilii^,  |jiieuiiioiiia,  pleuri-^y,  eni)>yoTiia,  su|i|iunitiuii  of  ihv  joints, 
and  ^aii^iviie  of  j>orti*)ns  of  tlie  *'utaiHM>n^  inte^imient,  esjM'ciMlly  of  the 
stTotmii.  All  unroll  troll  able  iliarrlnen  fivijiiently  si'ts  in  iind  aids  in 
diminishing  tlie  vital  forees.  The  mortality  from  eonrtiient  variola  h^ 
of  eourse,  very  ^reat.  If  death  dtHJ.s  not  ocenr  from  exhanstifm,  it  is 
liable  to  result  from  sojitiewniia,  pyaemia,  or  sonio  ^H^r  of  the  other 
CHinplieatinns  just  named. 

Wlu^ii  tins  form  of  the  diM'asr  terminates  in  n'vovevy  h  is  only  after 
a  long  and  tedions  illness  ami  a  tanly  eonvaleseeiiee.  During  desieea- 
tion  the  infliimnmtion  and  swelling  of  the  skin  and  mueous  mend)nine 
snbsidr,  ami  the  fwitient  is  able  to  take  nourishment  nniro  frc*ely.  The 
sndis  Inrm  into  lar;;e  coherent  masst^s^  and  some  of  tlu'm  remain  for  a 
lon^  tinu'  tirnily  a<lherent,  es|MriaHy  those  on  the  faee.  After  they 
have  fallen  <>tf  tin-  skin  is  very  red  and  siM)tte(h  and  h*ft  mTmaneotly 
distiLnm'tl  by  imsi^htly  sears.  iHirhi^  tlie  jK^rirMl  of  falling'  of  the 
crusts  various  se"C[uelie  aiT  liable  to  apjK'ar,  amon^  whieh  furuneles  are 
most  common.  Large  abseessej^  also  may  form  on  various  parts  of  the 
entaneous  surface-;  the  eel  In  la  r  tissue  beneath  the  sadp  seems  to  be 
peeuharly   liable  to  tins  [inH^ess. 

Pefrrhlfify  Ptff'pnrff\  tnttf  Ilrimtrrlnrffw  Vftrioh, — ^These  names  are 
applird  to  the  ditirrt^nt  phases  |Mvseiited  hy  malipumt  or  hemorrluigic 
smallpox.  In  certain  epidemic^  a  petechial  eruption  is  fixMpiently  seen 
at  the  i'losi"  of  the  initial  stage  of  the  disease  or  about  the  time  the  true 
eni]>tion  ajijR'ars,  fir  sluiuKI  a]>|M'ar  if  it  is  not  delay<*d,  and  is  g<*iienilly 
tlie  pnvnrstu*  of  a  train  nf  symptoms  indicating  great  malignancy.  This 
eniptinn  is  often  tpiickly  tbilowed  by  the  purpuric  nr  hemf>rrhagie  vari- 
ety, and  thi'  ihsease  m|mlly  runs  it8  couise  to  a  fatal  tenniiiati«»n.  At 
other  tinn-s  jH'teehije  and  ecrhynn>s*'s  apjiear  between  the  jmpnles  or 
vesicles*  and  as  tlie  latter  ilevelop  many  of  them  fill  with  a  «ingnino- 
pnruhnit  fluid,  while  «»thers  till  with  distinttly  [inrnlent  matter:  thni*  a 
grr^at  diversity  is  sometimes  manifested  in  the  eruption  of  a  single  com*. 
White  such  cases  usually  result  fatally,  yet,  if  the  dyscra-^ia  is  not  too 
gix*at,  they  uniy  terminate  in  recovery.  There  is  no  doubt  that  in  all 
casci*  of  hemorrhagic  variola  the  blood  is  greatly  alten^d,  and  even  in 
most  eitses  so  (*ompletcly  4Jevitalized  as  to  be  int^pable  of  maintaining 
the  vital  f"unetions.  Thendbre  iveoverv  fnnn  tins  fi«rni  (»f  tht*  disi»asts 
esi>eeially  wlien  well  markccb  is  i[uite  exfc]>ti(>nal. 

The  (niusi's  lea*ling  tu  thr  licmnrrhagic  ty|H'  of  smallpox  an^,  :is 
yet,  unknown.  There  is  no  dnnl)t  that  such  eases  result  fn»m  the  or- 
dimiry  variolous  infe*'tion,  and  that  the  infection  derived  t*roni  them 
inuy  in  turn  give  to  the  disease  its  tvjaeal  as|xH't.  It  is  known,  haw- 
ever,  that  this  iy\ye  of  the  dis€»ase  varies  in  fnH|UeDcy  in  different  epi- 
demics. 

Varioin  ptfrpnrira  is  the  gravest  and  most  malignant  form  of  the 
hemorrhagic  tyj)e.  The  initial  stage  in  such  eases  doi's  m»t  difler  very 
grc*atly  from  that  of  ordinary  v*arioht.  There  is  notliing  peenlinr  al>oiii 
the  rigor,  fever*  and  headatlic  ;  the  pain  in  the  back,  however,  is  intenfK? 
and   the   prostnition   h  genenilly  excessive.     TowanI    the  end   of   the 
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initial  .stajro  a  diffuse  efflorescence  ap])ears  on  various  parts  of  the  trunk 
and  extremities,  while  the  face  remains  for  a  time  exempt.  The  rash 
at  first  is  scarlatinoid  in  appearance,  and  disappears  partially  under 
pressure ;  later  it  becomes  more  intense ;  jx>techia?,  vibices,  ancl  ecchy- 
moses  appear,  especially  on  the  chest,  the  axillae,  the  lower  {)ortion  of 
the  alxlomen,  the  groins,  the  legs ;  and  the  dark  red  or  purplish  dis- 
coloration now  present  does  not  fade  in  the  least  by  pressure.  The  dis- 
coloration rapidly  extends  to  the  face,  which  also  becomes  swollen  and 
puffy.  The  conjunctivae  are  injected ;  the  eyes  become  bloodshot  and 
surrounded  by  dark  rings,  owing  to  hemorrhage  into  the  cellular  tissue 
of  the  lids.  Frequently  the  hemorrhage  under  the  conjunctiva  cover- 
ing the  sclerotica  is  so  great  as  to  cause  the  conjunctiva  to  project 
beyond  the  lids,  like  a  sac  filled  with  bloml,  and  prevent  the  eyes  from 
closing,  while  the  cornea  remains  unaffected  and  looks  as  if  it  were 
deeply  sunk  into  the  globe  of  the  eye.  This  cc^ndition,  together  with 
the  dark  discoloration  of  the  face  and  the  tumefied  features,  gives  to  the 
patient  a  jxH'uliarly  hideous  api)earance.  A  close  examination  of  the 
IxkIv  often  reveals  in  certain  localities,  particularly  the  axillae  and 
groins,  small  and  indistinct  vesicles  thickly  set  and  filled  with  l)lo(Kly 
s(»rum.  These  vesicles  never  develop  to  any  extent,  but  rtnnain  i)er- 
fectly  flat,  and  are  of  a  l)lackish  or  leaden  gray  hue.  As  the  disease 
progresses  the  dark  discoloration  of  the  skin  dee|)ens  on  all  parts  of  the 
b(Kly,  until  at  last  it  is  sometimes  difficult  to  say,  judging  from  the  color 
alone,  that  the  iwitient  is  not  a  native  of  Africa.  Hence  this  form  of 
the  disease  has  long  been  known  by  the  name  of  rariolce  iugro\  The 
eruptive  process  does  not  always  afford  unequivocal  evidence  of  small- 
pox, and  the  disease  is  therefore  sometimes  mistaken  for  some  other 
malignant  affection,  such  as  black  measles  and  the  like. 

In  this,  as  in  other  severe  types  of  variola,  the  pharynx  and  upper 
part  of  the  air  passage  usually  suffer.  There  is  apt  to  be  more  or  less 
cough,  with  hlomly  sputum.  The  tongue  is  large  and  red,  and  the 
breath  often  horribly  fetid.  Indeed,  th(»  cnlor  from  the  body  also  is  ex- 
trc»mely  loatliesome.  There  is  j)ersistent  naus(»a  and  vomiting,  and 
almost  always  severe  j)ain  or  distress  in  the  j)recordial  region.  The 
tempeniture  is  seldom  very  high,  except  in  the  invasive  stage,  but  the 
pulse  is  rapid  and  feeble.  Hemorrhages  are  (juite  certain  to  (K*cur 
from  the  nose,  bronchial  mucous  membrane,  kidneys,  rectum,  and 
uterus.  Women  almost  always  suffer  from  metrorrhagia  and,  if  preg- 
nancy exists,  abortion.  According  to  my  experience,  this  tvjK'  of  small- 
pox (K'curs  as  conunonly  among  young  and  robust  iwrsons  as  among 
those  infirm  or  debilitated.  Tntempenite  j)ersons  and  drunkards,  as  well 
as  lying-in  women,  seem  |K'culiarly  j)redisposed  to  this  terrible  form  of 
the  disease. 

One  of  the  most  extnionlinarv  features  about  this  fatal  malady  is 
that  the  mental  condition  of  the  |)atieiit  often  remains  undisturbed  until 
almost  the  last  moment  of  life.  There  may  be  delirium  or  stupor,  but 
usually  the  victim  faces  death  with  his  mind  clear  and  intellect  unim- 
paired. I  remember  on  oihj  <K'casion,  as  I  stocnl  by  the  bedside  of  a 
most  malignant  case  of  |>nrpuric  variola,  not  thinking  that  the  patient 
was  cons<Mous,  of  remarking  to  the  resident  j)hysician  that  there  was  no 
ground  for  ho|>e  in   this  case.     At   once  the  j)atient  sat   up  in  bed  and. 
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quired,  *^  Doctor,  do  yoti  mean  to  say  I  caoH  get  well  ?" 
Miu II  twt-nty~fou.r  houm  the  ikatieut  was  a  corpse. 
i^iKinit*  of  thi!^  typo  of  sraallpox  U  very  rapid.     Death   not  in- 
iitly  takes  plaee  in  eoniiequencL^  of  tlie  greatly  altered  f^tate  of  the 
beibre  any  clear  and  well   pronounced  symptoms?  of  the  disease 
-i'.     More  commonly  the  eruption  may  lie  seen  in  confluent  form  on 
jmrts  of  the  body,  but  it  never  makeis*  much  prttgre&s.     Death 
y  msult?>  from  the  fourth  to  the  sixtli  day.     I  have  never  known  a 
"larked  ca,^  to  recover 
t*  heniorrhiigie  tyiK'  of  ejUuiUiwix  may  a^^sunic  still  another  form  :  I 
v\u  the  form  which  CurBchmann  designatt^t*  varhln  !w2moi'rhn(jmi  ptts- 
'f.     In  this  variety,  us  mum  as  the  vesicles  apiK'arj  instead  of  filling 
sernm  they  fill  with  a  wm^uinolent  fluid.     In  some  teases  the  vesi- 
first  apj>ear,  and  inim*  "'  ..o   "    ^  ^ontentj^  bceome  nuxiHl   with 
od  ;  in  t^till  other  cahcg  tbif^  eli  do<'H  not  iuxmr  nulil  the  eruption 

,fus  resU'hed  the  pui^tular  stage,  aemorrhagic  eondititm  of  die  pur- 

ities may  be  limited  to  certain  localities  or  it  may  extend  over  the 
entire  body*  Petec*hia?  and  purpunc  sjK>ts,  as  already  deBcribtHl,  may 
be  as^*4rR*iated  with  tlii??  form  of  eruptiun.  Tlie  licniorrha)t»:ic  puhtules 
usually  Iwgin  on  the  legn,  although  they  may  ajHu-ar  first  elsewhere.  An 
early  examination  in  a  cane  about  to  airsame  this  condition  shows  that 
here  and  there  a  pustule  prt^sents  a  blue  centre;  by  <legrees  ntbei*s  take 
on  the  .same  apfR^iinince,  and  the  color  gnidually  cfeejK'us,  until  at  last^ 
in  severe  csises,  the  pustules  on  all  pirts  of  the  IkkIv  iK'come  distinctly 
hemorrhagic-  At  the  same  time,  livid  sjwts  niaylH'  seen  on  the  mucrmfi 
membrane  of  the  nioutii  and  fauces.  The  gums  are  spongy  and  blec*d 
readily.  Hemorrhages  <X!eur  from  the  nose  and  various  internal  oi^nns, 
as  in  purpftt^a  rariokmi^  It  is  seldom^  indeed,  that  hiematuria  is  absent 
or  that  metrorrhagia  fails  to  occur  in  females. 

This  form  of  hemorrliagic  smallpox  is  more  protracted  in  its  course 
than  purpura  variolom,  but  almost  as  certain  to  end  fatally.  My  own 
experience  leads  me  to  say  that  recovery  from  this  type  of  the  disease 
is  extremely  nire  ;  even  the  so-called  milder  cases,  or  tliose  in  which  the 
symptoms  are  least  pronounced,  almost  always  terminate  fatally.  I  have 
seen  recovery  in  but  few  cases,  and  only  among  those  in  which  the 
hemorrhagic  condition  of  the  pustules  was  not  only  limited  to  a  com- 
pact ively  small  number  of  these  lesions,  but  appeared  at  a  relatively 
late  pericKl  of  the  disease,  and  in  wiiich  the  iiemorrhage  from  the  nose 
and  internal  organs  was  not  excessive  nor  long  continued.  I  have  never 
known  recovcrv'  to  result  in  a  case  in  which  all  or  nearly  all  of  the  vesi- 
cles assumed  the  hemorrhagic  character  at  an  early  stage,  and  in  which 
there  were  well  marked  epistaxis,  hematuria,  conjunctival  hemorrhage, 
and  bloody  stools,  together  with  tlie  usual  concomitant  symptoms,  such 
as  a  rapid  and  feeble  pulse  and  the  peculiar  livid,  purplish,  or  indigo 
color  of  the  skin. 

Varioloid. 

Varioloid  is  not  a  disease  which  simply  resembles  variola,  as  the 
name  would  imply,  but  is  truly  smallpox  in  a  nuKlified  form.  This  is 
evident  from  the  fact  that  the  infection  arising  from  this  milder  form  of 
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the  disease  gives  rise  to  variola  vera  in  unprotected  persons.  Since  the 
introduction  of  vaccination  varioloid  has  become  much  more  frequent 
than  in  former  times.  It  is  well  known  that  the  immunity  conferred  by 
vaccination,  although  complete  at  first,  becomes  through  lapse  of  time 
mon*  or  less  impaired  in  the  vast  majority  of  individuals.  The  pro- 
tective influence  from  this  measure  frequently  diminishes  very  gradually 
for  a  variable  length  of  time,  and  eventually  may  disappear  entirely. 
Hence  ])ersons  previously  vaccinated  are  liable  to  suiFer  from  various 
grades  of  smallpox  according  to  the  degree  of  protection  remaining.  In 
every  epidemic  of  the  disease  cases  are  seen  not  only  so  mild  as  to  be 
scarcely  recognizable,  but  also  so  severe  that  when  they  have  finished 
their  entire  course  the  physician  is  in  doubt  as  to  whether  the  attack 
should  be  called  variola  or  varioloid.  It  has  been  my  rule  to  classify 
as  variola  all  unvaccinated  cases,  all  malignant  erases,  and  all  vacci- 
nated eases  in  which  the  eruption  pursues  its  regular  course  and  is 
attended  by  secondary  or  suppurative  fever,  while  I  classify  as  vario- 
loid all  vaccinated  cases  in  which  the  eruption  is  markedly  abridged 
in  its  course,  and  in  which  thcrc  is  but  little  if  any  secondary  rise  of 
temjieniture.  Of  course  it  is  well  known  that  in  some  unprotected 
jx»rsons  there  is  natundly  but  slight  susceptibility  to  the  infection,  and 
that  the  disease  among  this  class  is  mild  and  of  short  duration ;  but 
such  cases  should  be  regarded  simply  as  mild  forms  of  variola  vera. 
B<\sides  vaccination,  the  (mly  circumstance  which  determines  the  occur- 
rence of  varioloid  is  a  previous  attack  of  variola. 

Varioloid  cannot  always  be  distinguished  in  the  initial  stage  from 
variola  vera,  since  the  train  of  symptoms  may  be  the  same  in  each  and 
equally  severe.  Occasionally,  however,  in  varioloid  the  eruption  ap- 
lK?ars  after  an  exceedingly  mild  initial  stage ;  this  almost  never  occurs 
in  unuKKlificKl  small jx)X.  The  length  of  the  initial  stage  is  also  varia- 
l)le.  While  the  duration  of  this  stjige  in  variola  is  quite  uniformly 
three  days,  in  varioloid  it  may  be  as  short  as  twenty-four  to  forty- 
eight  hours,  or  as  long  as  four  or  fiv(»  days.  At  the  ccminiencement  of 
the  invasive  stage  tlu*  t(»m[K'rature  at  once  becomes  more  or  less  ele- 
vated :  if  it  should  rise  very  high,  it  usually  drops  suddenly  at  the 
outbreak  of  the  eruption  to  the  normal  degree  or  even  below,  and  does 
not  agjiin  rise  to  any  considenible  extent  unless  complications  occur. 
The  initial  exanthem,  which  has  already  been  described  as  frequently 
apj)earing  at  this  stage  of  smallj)ox,  is,  I  believe,  much  oftener  met  with 
in  varioloid  than  in  variola  vera.  Indeed,  this  pnKlromous  rash,  not 
unlike  measles  in  apj)earance,  is  so  frequently  followc^d  by  an  exceedingly 
sjMirse  variolous  eruj)tion  that  it  might  almost  be  regjirded  when  pn»s- 
ent  as  the  forerunner  of  varioloid.  But  if  the  nish  should  be  ix?techial 
or  purpuric  in  character,  it  is  an  indication  that  the  attack  will  l)e 
severe. 

There  is  nothing  |XH*nliar  about  the  eruption  of  varioloid  except 
that  it  is  milder  in  its  course  and  of  shorten  duration  than  that  of 
variola.  It  almost  always  appears  on  the  face,  and  rapidly  spreads  to 
other  parts  of  the  IxmIv,  although  at  times  it  makes  its  appcuirance  on  the 
trunk  and  extremities  (juite  as  early  as  on  the  face.  The  lesicms  do  not 
develoj)  <|uite  as  regularly  as  in  unnuKlified  smalli)ox,  it  being  not  un- 
usual to  find  some  pustule>  larger  and  farther  advanced  than  others. 
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^xt<^nt  of  the  eruption  aiitl  the  il  unit  ion  of  itsi  course  are  &tso 
Lble*     It   may  be  limited  to  u  very  tew  lesiiinn  on   the  fac*e  and 
iH,  or  it  niay  a^ume  a  semiecmtluetit  form  on  these  ixirtii,  and  also 
le  other  |mrt.s  of  tlio  b*.»dy  tu  a  considerable  extent*     In  the  nnhler 
the  lesi<»n£!  d*»  not  pass  through  all  the  sUigeii,  hut  heeunie  abor- 
^l  an  eiirly  |K*riiMl  ;  in  the  ^-vene  tbriuj^  the  eruption  pa#^ea  tbnnigh 
varioriE?  *?tageg  ui'  papule,  ve&^iele,  and  pu^^tuhf,  and  is  quite  as  pn>- 
Miic!etl  as  in  iinniodititHl  j>ma]lp>x.     Between  the^  two  extremes  tht? 
ptioii  may  assume  every  possible  pliai^e.     It  may  apj^ear  in  the  eon- 
Hit  or  semieonfluent  form,  aj^  junt  stated^  but,  instead  of  the  inttain- 
torv  aetiun  extending  to  tlie  deeper  layers  of  the  ^kin,  as  in  nfrfViAr 
'i^  it  is  limited  to  the  upper  hiyei's  ;  henee  the  eourse  of  the  i*ru[»fiinj 
hurter,  desiccation  f>ceurs  earlier,  tlie  scabs  fall  off  m on*  nipidly,  and 
stmrs  are  not  so  deep.     This  variety  of  snuillpox  was  ealli^l  b\'  tsar- 
,  authors  ^^  confluent  superficial."     More  frequently  the  eruption  of 
mriohud  iss  less  copious,  but  runs  the  same  mi  hi  course.     The  pipulesi 
?ery  early  assume  the  vesienlar  eha meter  ami  i-each  the  pustular  stape 
on   the  thinl  or  fourth  tlay,  completing  their  develo[nuent   from  the 
fifth   tn  the  seventh  day,  when  desieeation   begins.     Tlie   pustules  dry 
nj)  quickly,  forming  tliin  brownish  erustSy  which  fall  t^t!*  much  stxiner 
than  in  the  nnmoililied  form  (*f  the  tlihea^Cj  leaving  either  very  HHijier- 
fieial  scai-s  or  slightly  pigmented  si>ots  w^iicli  entirely  disiipjK^ar  in  the 
eoni*se  uf  a  few  months* 

When  the  modifieation  of  the  eruption  is  still  greater,  it  h  not 
unusual  to  find  that  the  lesions  develop  into  large,  soliti,  eonit*al  i^ipnl^^ 
haviug  at  their  apices  a  vesicular  eoudititm  which  rapidly  desiccates  and 
forms  ver\*  thin  crusts.  After  the  crusts  have  fallen  off  the  lesionfl 
remain  tulK^rculated  for  some  time,  es[)ecially  on  the  face,  looking  not 
unlike  warty  excn.*scenees;  to  this  form  of  thiMTuption  the  nani*.*  rafinla 
verrucosa  has  been  given.  Another  somewhat  common  form  of  the  erup- 
tion is  that  known  as  rarioia  minarii.  In  this  the  majority  of  the  ves- 
icles arc  very  small,  not  larger  than  millet  seeds,  and,  without  progress- 
ing any  farther,  turn  yellow  and  rapidly  disiippear.  Not  rarely  a  few 
tolerably  well  develo})ed  pustules  are  found  mixed  with  these  smaller 
lesions.  Still  other  varieties  of  the  varioloid  eruption  have  been  de- 
scribed, and,  according  to  the  fancy  of  the  author,  designated  by  various 
terms,  such  as  rarioia  siiiquosa,  r.  pemphufosa^  r.  globuiosa,  r.  eryj^/affiiia, 
etc. ;  but  as  these  varieties  are  of  no  practical  importance,  a  description 
of  them  here  is  deemed  unnecessary. 

The  mucous  membrane  of  the  mouth  and  upjx^r  air  passages  is  usually 
affected,  although  much  less  severely  than  in  unmodified  smallpox. 
Diseases  of  the  eye,  such  as  photopliobia  and  corneal  ulcer,  may  occur, 
and  secondary  phlegmonous  processes,  such  as  abscesses  and  furuncles, 
may  follow,  but  these  affections  are  also  less  apt  to  be  severe. 

Complications  and  Sequel.e  of  Smallpox. — The  skin  is  more 
frequently  the  seat  of  complications  and  se(piehe  than  any  other  jiart  of 
tlie  bixly.  Er^'siixdas  occasionally  ap|xnirs  when  desiccation  is  com- 
pleted and  the  crusts  begin  to, fall.  It  more  frequently  attacks  the  face, 
but  may  apjx'ar  on  almost  any  ]>art  of  the  cutaneous  integument.  I 
have  known  it  to  assume  a  phlegmonous  character  on  the  neck  and  upper 
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portion  of  the  chest,  rendering  these  parts  as  dense  and  unyielding  to 
the  touch  as  if  covered  with  a  plaster-of- Paris  dressing.  During  desic- 
«ition  gangrene  of  the  skin,  especially  of  the  scrotum,  may  apjxjar.  I 
have  met  with  this  complication  several  times,  and  the  result  has  always 
been  fatal.  By  far  the  most  common  complications  and  sequelee  are 
furuncles  and  abscesses.  But  few  i)atients  pass  through  an  attack  of. 
variola  vera  without  suffering  from  numerous  boils  during  the  latter 
stage  of  the  disease. 

Next  in  frequency  to  the  skin,  the  eye  is  most  liable  to  suffer.  Dur- 
ing the  active  stage  of  smallpox  conjunctivitis  is  common,  and  often 
associated  with  severe  oedema  of  the  lids,  preventing  the  eyes  from 
opening.  In  the  stage  of  desiccation  a  small  vesicle  filled  with  clear 
serum  often  apj^ears  at  the  margin  of  the  cornea.  The  covering  of  this 
vesicle  is  very  thin  and  delicate,  and  almost  always  ruptures  and  dis- 
appexirs  unnoticed,  leaving  a  distinct  ulcer  covered  by  a  little  necrotic 
tissue  of  a  light  gray  color.  This  condition  is  almost  always  followed 
by  im]>aired  vision ;  it  frequently  leads  to  keratitis,  iritis,  {)erforation, 
and  sometimes  suppuration  of  the  globe,  causing  complete  blindness. 

In  severe  cases  inflammation  and  swelling  of  the  tongue  occur ;  the 
larj'nx  also  is  usually  involved  in  the  inflammatory  action,  leading  often 
to  cedema  of  the  glottis.  Perichondritis  laryngea,  sometimes  followed 
by  necrosis  and  abscess,  has  been  met  with  by  various  observers.  Bron- 
chitis, catarrhal  pneumonia,  and  pleuritis  with  purulent  effusion  are  not 
infrequent  complications.  The  mucous  membnine  of  the  nose  is  usu- 
ally inflamed,  and  sometimes  is  the  seat  of  ulceration. 

The  middle  ear  may  suffer  from  inflammation,  which  may  lead  to 
chronic  suppurative  otitis,  and  even  to  caries  of  the  bones  of  the  ear, 
cjiusing  j)artial  or  complete  deafness.  The  mastoid  cells  also  may 
become  filled  with  pus,  and  occasionally  suj)purative  thrombosis  of  the 
cerc»bral  sinuses  occurs. 

One  or  more  of  the  joints  may  become  swollen  and  jjainful.  Some- 
times jXTichondritis,  and  even  ostitis,  (x^cur,  followed  by  suppuration 
and  destruction  of  the  joint,  and  frequently  by  death.  According  to 
my  observation,  the  elbow  joints  are  most  liable  to  suffer.  Occasionally 
symj)toms  of  pyaemia  or  septictemia  aj){)ear  in  the  early  stage  of  desicca- 
tion. Abscesses  in  the  liver  and  lungs  have  been  revealed  by  autopsies. 
The  circulatory  system  rarely  suflers  from  secondary  aflections.  Phle- 
bitis, however,  has  been  met  with,  esjx'cially  in  the  lower  extremities, 
giving  rise  to  phlegmasia  doleus. 

Smallpox  is  singularly  exem]>t  from  abdominal  complications. 
Diarrhoea  not  unfrequently  occurs  as  the  result  of  some  derangement 
of  the  digestive  functiou.  While  this  symptom  is  usually  controllable, 
yet  occasionally  it  is  so  |K»rsistent  as  to  ]>recipitate  a  fatal  issue  in  those 
grcjitly  debilitated  from  the  primary  disease.  The  kidneys  are  not  apt 
to  sufler,  except  in  malignant  cases.  In  such  cases  albuminuria  is  pres- 
ent, and  frequently  also  lueniaturia. 

In  the  pregnant  female  abortion  or  premature  delivery  is  very  liable 
to  cK'cur,  and  this  accident  usually  proves  to  be  a  very  serious  complica- 
tion. As  already  shown,  the  j)arturient  condition  favors  the  develop- 
ment of  the  petechial  or  hemorrhagic  form  of  smallpox. 

Secondary  affections  of  the  nervous  system  are  not  rare  in  smallpox. 
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^    I  Ao  m»t  fi^r  to  the  deiiriuiB  which  is  ^>  com  moo  in  the 
«»iai^«  •jf^^nene  cm^t^  but  to  the  psychical  dbturJuinct^ft  and  varioiij* 
^  of  jwiulvjiis  whkb  <4iciitffiiaes  ftppear  tluriug  the  decline  af  the 
Be,      Mcmogili^  l^  mn  ontinHm,  although  it  occasional  ly  occurs 
e  cedt'iiMi  of  lli#  hniiti  b  |m-rtiiipe'  mowv  frequent*     I  have  met  with 
ca^  -  in  which  th^^^it*  ^vn*  |iry«tliar  psychicaJ  digtiirbanceii*,  followed 
«|Juisaii ;    ihiii^    iijiiipt^iiii  wtiidd  set^ni  to  bidicate  the  existence^  of 
m^'ribtxi  encef^iahtt<^     Ortain  poitiotts  of  the  Bpinai  cord    aliio 
r  at  um*  i^  fmm  inftanimatory  action^  giWng  ri*ti  to  paraly^^Ls  *jf  the 
i^emitit  -   Aud   likdikr.     hv  hi^  ^tudy  of  such  an^s  Wei^tplml   has 
nd  naio«t  i\>u>  ftun  *»f  iuflAinm5iti<*ii  in  the  gray  and  white  matter  of 
cord.     Aoc^>niin^  to  my  ex|*eriencc\  it  ha^  always  been  the  motor 
--ves  which  wei^  affi^eil,  and,  j?o  fiir  a?  I  have  been  able  to  follow  the 
es,  rec*>vi*n"  fmni  tlie  i^nily^is?  t'\<*nttially  resulted. 
DlAGX»ft*ls. — It  is  only  in  tW  initial  or  early  |j>eriiKl  of  the  eruptive 
tage  that  mi4oia  rerti  is  m  all  li^hle  to  be  confounded  with  any  other 
iflfSBCtion :  iti  the  more  advaiK-^tl  ^t«g^^  this  typititl  IVirm  of  the  diiH^aj^ 
is  readily  n^xigniijed  by  its  pt^nitiar  manifci^tation^.     But  in  the  modi-  j 

fied  form-  of  the  di^^^i^^  e*-(ieiHnlly   when  the  eruption  h  sonnty  or  I 

atypical,  the  diagtniE^ii^  be^^ime^  more  diHicult.     Great  adj^i.stancc  may  | 

often  be  (rainnt  by  imjtiirin^  wlwther  the  pitieut  has  ever  been  vacci-  i 

nated,  and,  if  i^*,  by  exuminintij  the  eharaeter  of  the  vaccine  j^ear.  Like- 
wise, it  i^  iin[H^rtnnt  to  know  wlicther  the  imlividnal  ha^  (jreviously  suf- 
fered from  T^nialliMtx.  The  diajjnosis;  may  nhn  be  ^^matly  aided  if  it  h 
known  that  the  diseiise  i^  pn*^'nt  in  the  comniuuity  or  that  there  has 
been  expvM^nre  to  the  ciMi!ag4mu, 

As  variiJa  is  eouiuunMi^hh*  during  the  iuitial  stagt%  an  early  diag- 
nosis often  lKM*urue>  hii^'-hly  JroiHUiau!.  If  \\\  a  gi\'eu  i.*t\^v  it  1m'  found 
that  the  ]>atient  was  ."^eized  with  a  ehill  or  had  repeated  rigors,  followed 
by  a  riudden  rise  of  temjx^ratuiv  to  an  uiuisnally  high  degree,  and  that 
there  is  present  epig:istrie  tenderness,  irritability  of  the  stomach,  and 
severe  |xiin  in  tlie  Innilxir  rt^gion,  variola  should  be  strongly  suspected. 
If,  together  witli  these  symptoms,  there  can  be  obtaine<l  a  history  of 
exposure  to  the  variolous  eontagium,  the  diagnosis  becomes  compara- 
tively easy.  But  in  many  eases  of  variola,  and  es|>ecially  of  varioloid, 
the  initial  symptoms  are  so  indefinite  that  a  diagnosis  is  quite  impossible 
until  the  characteristic  eruption  ap[)ears. 

In  making  a  diagnosis  during  the  invasive  stage  of  variola  great 
assistance  may  be  gained  by  excluding  the  various  febrile  affections  more 
conim(ndy  met  with.  For  example,  while  pneumonia  usually  begins 
with  a  chill,  followed  by  high  temjx^niture,  yet  this  disease  can  be 
excluded  by  the  absence  of  ])hysical  signs.  In  the  different  forms  of 
ej)liemeral  fever  the  teni|x»rature  is  usually  much  lower.  In  intermit- 
tent fever  there  might  at  first  Ix*  some  doubt,  but  in  less  than  twenty- 
four  hours  the  doul)t  will  be  removed  by  the  sudden  fall  of  tempera- 
ture. Th(i  first  paroxysm  of  relapsing  fever  bears  such  close  resem- 
blance to  the  initial  stage  of  variola  as  to  make  it  difficult  to  differenti- 
ate until  the  eruptive  stage  of  the  latter  disease  is  reached.  In  countries, 
however,  where  relapsing  fever  is  nire,  it  need  not  enter  into  the  ques- 
tion of  diagnosis.  In  typhoid  fever,  to  siy  nothing  of  the  enteric 
symptoms,  it  is  easy  to  differentiate  by  the  very  gradual  and  characteris- 
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tic  rise  of  temperature.  Between  typhus  fever  and  smallpox  in  their 
early  stages  the  diagnosis  is  sometimes  very  difficult.  The  temperature 
in  both  diseases  may  be  equally  high  and  the  nervous  symptoms  verj' 
similar ;  but  none  of  these  symptoms  are  in  the  least  abated  by  the 
appearance  of  the  eruption  in  typhus,  while  in  variola  they  are  all 
greatly  improved,  and  some  disappear  entirely.  Likewise,  in  scarlet 
fever  the  temperature  is  high  at  the  onset,  and  continues  so  after  the 
rash  has  appejired.  Not  only  in  this  respect  does  scarlatina  differ  from 
variola,  but  by  the  uniform  difiiision  of  the  characteristic  rash,  the 
absence  of  papulse,  and  the  presence  of  angina.  But  between  purpuric 
variola  and  malignant  scarlet  fever  the  diagnosis  is  often  verj'  difficult, 
as  in  both  affections  the  rash  may  be  diffused  and  intensely  red  or  pur- 
plish, the  fauces  are  usually  inflamed,  and  the  temperature,  even  in 
variola,  dcx^s  not  fall  when  the  eruption  apjKiars.  In  such  casc»s  I  would 
advise  that  the  entire  cutaneous  surface  be  carefully  examined :  very 
often  small  hemorrhagic  maculo-papules  or  verj'  flat  and  intensely  pur- 
ple vesicles  may  be  found  on  some  parts  of  the  body,  the  presence  of 
which  would  be  sufficient  to  exclude  scarlet  fever.  It  should  be  remem- 
bered that  in  this  form  of  variola  the  favorite  seat  of  the  eruption  is  the 
lower  abdominal  region,  together  with  the  inner  surfaces  of  the  thighs 
near  the  external  genitalia.  Next  to  this  locality,  the  hemorrhagic  ex- 
anthem  shows  a  preference  for  the  axillar}'  regions.  Attention  given  to 
these  points  will  often  aid  ver}'  greatly  in  the  differential  diagnosis  be- 
tween these  malignant  affections. 

When  the  eruption  of  variola  first  apiM?ars  it  is  not  infrequently  con- 
founded with  measles.  The  catarrhal  symptoms,  which  are  so  promi- 
nent in  measles  and  so  rarely  absent,  constitute  at  this  stage  one  of  the 
most  striking  points  of  difference  between  these  diseases.  Equally  im- 
portant also  is  the  degree  of  fever.  While  the  temperature  in  the 
initial  stage  of  variola  suddenly  rises  te  104°  to  106°  F.,  in  measles  it 
is  rarely  higher  than  102°  to  104°  F.  In  variola  it  falls  soon  after  the 
eruption  appears,  while  in  measles  it  continues  the  same  or  may  rise 
still  higher.  The  eruption  of  measles  frequently  makes  its  apj)earance 
quite  as  early  (m  the  back  as  on  the  face,  and  the  lesions  are  equally 
numerous  on  both  of  these  localities;  while  in  variola  the  eru])tion 
l)egins  on  the  face  and  extends  gradually  downward.  If  the  eruption 
be  carefully  examined,  it  will  be  found  to  consist  of  innumerable 
macula;,  and  that  the  maculae  of  measles  are  larger  than  the  i>apula?  of 
variola  ;  that  the  maculteare  set  in  clusters  or  groups,  while  the  napulse, 
even  in  confluent  (?ases,  are  at  first  remarkably  discrete ;  that  the 
maculHc  disappear  or  grow  ]>ale  under  pressure,  while  the  color  in  the 
piipulie  is  more  persistent ;  that  the  macula?  are  soft  and  velvety  to  the 
touch,  while  the  papulae  are  hard  and  shotlike.  The  latter  condition 
of  the  eruption  in  variola  has  always  been  regarded  as  a  symj)t<mi  of 
considenible  diagnostic  value — and  justly  so,  too — yet  the  eruj)tiou  of 
meiisles  often  assumes  a  distinctly  pa])ular  character  on  some  parts  of 
the  face,  and  esjiecially  on  the  wrists ;  therefore  care  should  be  taken  to 
examine  the  back  of  the  patient  before^  making  a  diagnosis.  But  it 
must  he  admitted  that  the  eruption  of  these  diseases  is  oc^cjisionally,  for 
a  verj'  brief  time,  so  similar  in  appt»arance  as  to  defy  the  skill  of  excel- 
lent diagnosticians ;  in  such  cases  it  is  advisable  to  defer  the  diagnosis 
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Iwenty-foiir  houfj*,  by  wtuth  time  the  eruption  in  eidier  ease  will 
Ay  revea)  it*^  indi  vidua  lity. 

Ou  a^'comit  of  tlie  f^welliiig  and  the  vesication  in  facial  crysioelas 
^'disease  Uus  Wc^n  tnistukt'ii  for  varit>la  ;  but  a  careful  phyeieal  ex- 
ation  should  be  sufficient  to  uvoid  isueh  an  error     Glanders,  in  an 
...^T  stage,  h  ^aid  to  bear  s^>nie  iTt^eniblaiice  to  smallpox,  not  only  as  to      M 
H  feljrile  eonditions,  but  aUo  ij,s  to  tlii^  cutaneous  let^iong,  which  am-       ■ 
of  hard  iuiiltnitionB  in  the  skin,  followed  tjuickly  by  suppuration. 
t  the  lesjoiis  ap|K*ar  in  ^ucce^sive  cn.ip^  and  ulcerate  rapidly  ;  more- 
-r,   the   dissLHisc    iw   very   mrc   and    cx'eurs   only  among  grooms  and 
iblemen, 

Ra?ihes  prmlaeed  by  the  ingestion  of  c^^rtain  drugs,  a f^  well  as  various 
sin  clisea?ie??  of  a  ve^ienhir  or  pustular  ebaniet€*rj  have  been  mi?<taken  ■ 
lOr  the  eruption  of  sinidlpox  ;  but  a  thurouj^h  knowledge  of  the  conr***? 
•\uil  ix'culiar  ieatures  of  tlie  varinlons  eruption  is  the  pliy^ieian's  f^ife- 
fUard  against  j^ueh  errors,  Vaeei nation  with  animal  virus  ^oinetimei^ 
causes  an  erythetnatous  tu*  rulK>r»loid  m.sh,  knuwn  an  rtmeoln  rareiui^i^j^  to 
ap|)c*ar  from  the  eighth  to  the  twelfth  day  of  the  vaccine  disc^^se,  I 
have  (juite  frequently  known  thiin  niKh  to  have  In'on  nuKtaken  lor  the 
eruption  of  %^ariohi,cs{>ccially  (hiring  epidemic  visitatiouH  of  the  di.styij^\ 
The  distinguishing  features  an*  that  it  acconipiinies  vaccinia,  that  it  \a 
not  piTceded  by  a  very  high  teni|K*raturi'^  and  tluit  it  consisiti*  of  nuu-iduj 
rather  than  papula?.  If,  after  ctmsidenng  these  points^  the  question  <»f 
diagnosis  cannot  be  eloarly  settled,  the  lapse  of  twenty-four  hour&  will 
be  sufficient  Ui  remove  tlie  uncertainty, 

A  certain  though  com fia rati vely  rare  form  of  f^condary  gyphili^  ij* 
occasionally  met  with  in  which  the  eruption  closely  siuurlates  that  of 
variola.  This  eruption  passes  thrtnigh  the  stngetj  of  i>apuk%  vesicle, 
and  piL^tule.  Tt  is  preceded  by  clmTttion  t)f  tem|*cnUiin\  altbouirh 
the  rise  is  not  as  great  as  in  variohi.  To  differentiate  between  these 
diseases  it  is  necessary  to  inquire  into  the  history  of  the  case  and  closely 
observe  the  course  of  the  eruption.  Those  who  are  familiar  w^ith  the 
lesions  of  smallpox  will  usually  notice  at  once  in  the  syphilitic  patient 
something  about  the  eruption  which  indicates  that  it  is  not  variolous, 
yet  the  distinction  cannot  always  be  clearly  defined  until  the  case  has 
made  some  progress.  The  pustules  do  not  develop  simultaneously,  as 
in  variola,  but  in  successive  crops,  and  are  more  protracted  in  their 
course. 

There  is,  perhaps,  no  disease  more  often  confounded  with  smallpox 
than  varicella.  Of  course  this  disease  is  very  much  milder  in  every 
particular  than  variola  vera,  and  therefore  liable  to  be  mistaken  only  for 
the  modified  forms  of  the  disease  or  varioloid.  The  differential  diag- 
nosis between  tliese  diseases  is  postj)oned  for  consideration  in  the  article 
on  Varicella. 

Prognosis. — Since  the  introduction  of  vaccination  the  presence  or 
absence  of  a  typical  vaccine  scar  on  a  ])atient  is  an  ini|)ortant  factor  in 
the  question  of  prognosis  in  smallpox.  Formerly,  small])ox  was  not  only 
more  common,  but  uniformly  far  more  fatal,  and  therefore  much  more 
dreaded,  than  at  present.  During  the  last  century  but  few  diseases 
claimed  a  greater  number  of  victims  than  variola,  but  at  the  present  time, 
especially  in  countries  where  vaccination  is  carefully  and  systematically 
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praoti>ttl,  the  projMirtion  of  deaths  fn>ni  this  niahuly  is  not  gn^ter  than 
y'u  jKT  cent,  of  the  entire  mortality,  and  where  revamnation  at  the 
pro|H*r  aj^e  is  also  enforced  this  proportion  is  even  mneh  less.  In 
the  ])re vaccination  |)eriixl  one  tenth  ot  all  the  children  l>orn  diinl  fnnn 
sinaIl|M»x  ;  now  the  mortality  from  that  disetise  anu>ng  young  childnMi 
is  almost  nil  where  vaticination  is  compulsory.  But  after  the  Ia{ise  of 
several  ye:irs  the  protection  conferred  i>v  vactMuation  becomes,  in  most 
l)ersoii>,  either  partly  or  wholly  exhausted,  so  that  when  the  variolous 
contagium  is  introduced  into  a  community  the  disease^  is  seen  in  every 
possible  grade  of  severity,  and  the  death  nite  varies  aivonlingly. 

UnnuKlified  smallpox  is  an  exc^eedingly  fatal  disi»asi\  the  death  rate 
varying  in  different  epidemics  from  15  to  60  j>er  cent.  The  epidemic 
which  swept  over  this  and  other  countries  in  the  years  1870  to  1872 
was  everywhere  characterized  by  unusual  malignancy,  and  the  mortality 
among  the  unvaccinated  cases  was,  in  some  places,  as  high  as  64  jK*r 
cent.  In  the  absc»nce  of  an  epidemic  influence,  however,  the  dist»asi»  is 
usually  much  less  fatal.  It  is  believed  by  some  authors  that  the  disimsi» 
is  more  fatal  at  the  beginning  and  during  the  maximum  of  an  epidemic 
than  when  it  is  declining,  but  I  am  not  sure  that  such  is  the  casi». 
Certain  seasons  of  the  year  are  also  believed  to  exert»ise  some  influence 
over  the  mortality  from  the  disease.  It  is  probably  true  that  a  (mtient 
is  less  able  to  In^ar  the  depressing  effects  of  confluent  variola  when  the 
weather  is  excessively  warm  than  when  the  temperature  is  cooler. 

In  considering  the  prognosis  in  individual  cases  of  tv?r/o/a  rem  then» 
are  various  circumstances  to  be  taken  into  account.  First  of  all,  the 
age  of  the  pitient  is  of  great  importance.  It  is  comjMiratively  rare*  for 
an  infant  under  one  year  old  to  survive  an  attack  of  unm(Hlifl(Hl  small- 

i)ox.  So  also  at  the  other  extreme  of  life  the  death  rate  is  enormous. 
II  children  from  one  to  five  years  of  age  the  disease  is  also  very  fatal, 
but  among  those  from  five  to  fifteen  years  old  the  chances  of  recovery 
are  rather  better  than  in  adult  life. 

Sex  has  but  little  to  do  with  the  (piesticm  of  prognosis.  Among 
women  the  mortality  is  somewhat  increased  on  account  of  their  liability 
to  suffer  from  metrorrhagia  or,  when  pregnant,  from  miscarriage*  or 
premature  childbirth.  The  o(;currt^n(?e  of  either  of  these  accidents  or 
the  presence  of  the  parturient  state  strongly  predispows  the  pati(Mit  to 
the  hemorrhagic  form  of  the  disease.  Among  men  intenijM'rance  adds 
very  greatly  to  the  danger.  Drunkards  or  constant  drinkers  seem 
jK'culiarly  prone  to  suffer  from  hemorrhagic  smallpox.  I  have  found 
almost  every  variety  of  the  disease  very  fatal  among  bartenders.  TIm? 
j)<»wers  of  resistance  against  the  exhausting  influence  of  variola  are 
often  so  diminished  by  chronic  alcoholism  that  death  results  from  a 
form  of  the  disease*  from  wlii('h  a  patient  with  a  more  healthy  organism 
would  recover.  Mania  a  jMJtu,  of  course,  furnishes  a  very  serious  com- 
plicati(»n.  Intem])erate  jhtsoiis  are  apt  to  be  badly  nourished,  and  this 
condition  is  always  unfavorabh*  in  smallpox.  It  need  hardly  Im*  stated 
that  the  prognosis  should  be  very  guarded  when  variola  <K*curs  in  a 
convalescent  from  som<*  acute  exhausting  <lis<*ase. 

With  n*s|M'ct  to  the  danger  in  in<livi<lual  cases,  it  is  necessiirv  to  con- 
sider not  only  the  tvjx*  f>f  the  dis<*as<',  but  also  the  sejKirate  symptoms. 
During  the  initial   stage  there  is  no  reliable  symptom   to  indieate  the 
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.»_>        tfie  aimek.     Not  iiifreaueQtly  the  mildest  €»niption  of  vafi^v 
§  preceded     v  a  very  severe  febrile  sstage.     If,  lumever,  the  iQitk) 
be  very  n      1,  it  wwild  lie  ssife  t(*  prngncsliaite  a  luiwlerat*'  erni>- 
Severe  Ii**„lmr  jiainrt  may  Ix*  pretsent  in  boUi  nK)ditie<J  and  tiniiKnTi- 
iibUjmx,  yet  if  they  hc^  extremely  ;?evere  there  would    U-  H»me 
,  to  expect  a  hem<>rrhagic  form  of  the  disease*     Haviiii^  iiii't  with 
oitial   exantliem  [rmtoht   nin*iiimi)  oftener    in    varitijuid    duui    in 
Hidifi*fii   small iw>x,   1    feel  digixiseci   to  rt'gard   the   pre.^nee  i4'   till* 
i  a«  indiaitin^  that  the  true  eruption  will  be  of  the  niiMiifie<l  form : 
t  mu8t  be  reniemlK^nHJ  that  this  jxH.niliar  exanthem  sometimei^  pre- 
t  the  eru[)tion  of  Vfiri(»la  venu 
^a  e^timatin^  the  danger  in  .snmll^vox  tliere  is  tistially  do  better  guide 
a   the  quantity  and  eharacter  of  the  eniptirm.     As  the  eniptitm   in 
^ioloid  is  spar?^  or  ssUjwrficial  ami  runs  a  eour^^e  of  short  dnratioii,  thi?i 
:m  of  the  diHie^.*ie  rarely  prove.s  fatah     Dinerete  variola  in  nlm>  attended 
by  no  grejit  danger,  but  confluenee  should  always  lie  reg:inle<l   with 
appmhendoii.      If  the  eruption  be  eonHm-nt  on  all  \mn^  of  the  JkxJv, 
the  jMirtieiitV  condition  .^honUl  be  Imiked  upon  as  extremely  |M.'rilon!»i,     la 
semi  eon  fluent  eases,  es[>eeially  when  the  eruptiou  on  the  fa*x*  is  copiou^^ 
the  question  of  recovery  becomes  probleniatie.     If  the  pnstidc^s  aenminate 
well  and  are  aecompjinieil  with  considerable  swelling,  and  if  thos*^  mi 
the  extrt*mities  are  surrouiKltKl  with  a  erinison  ar(H)la,  and  the  jiatient 
takes  noiirishuKuit  freely,  thei'e  is  gmxl  ground   t'ttv  hope.     It\  on  tht? 
other  hand,  the  pnstiiles  on  the  face  l>e  flat,  milky  white  in  eolon  and 
pasty,  \%Mh  almost  an  entire  aliHcnce  of  lumefaetion,  and  if  those  on 
the  extremities  be  surrounded  with  a  dark  red  or  livid  areola,  no  reason- 
able ho])e  of  recovery  can  be  entertained.     It  ig  also  an  ominous  sign 
for  evil  in  eoufluent  variola  to  s€^e  here  and  there  a  vesicle  on  the  fat*e 
desieeating  preniatui'ely  or  ti*  find  smiip  of  thi^  vesi<'leg  developing  blue 
centres. 

The  chief  danger  in  confluent  variola  is  from  exhaustion.  When  the 
entire  body  is  covered  with  pustules  the  quantity  of  purulent  fluid  gen- 
erated is  enormous,  and  this  amount  of  pus  formation,  together  with 
the  vast  irritation  and  inflammation  of  the  cutaneous  integument,  very 
seriously  disturbs  the  vital  powers  of  the  patient.  During  the  early 
period  of  matunition  the  patient^s  condition  should  be  regarded  as  ex- 
tremely critical  if  the  progress  of  the  eruption  be  suddenly  arrested 
and  the  swelling  of  the  face  and  hands  subside,  leaving  the  skin  in  the 
spaces  between  the  pustules  pale  ;  if  the  pustules  themselves  shrink  or 
collapse ;  if  the  pulse  be  rapid,  dicrotic,  or  feeble ;  if  the  delirium  and 
restlessness  increase  ;  or  if  nourishment  be  refused  or  taken  verj'  reluc- 
tantly. When  confluent  variola  runs  its  regular  course,  death  seldom 
occurs  before  the  end  of  the  first  week  of  the  eruption  :  the  greatest 
danger  to  life  is  found  to  be  during  the  matur.itive  stage  or  the  second 
week  of  the  eruption. 

The  condition  of  the  mucous  membrane  of  the  ])harynx,  larynx,  and 
trachea  should  be  regarded  as  only  second  in  im|X)rtance  to  the  skin 
lesions  in  estimating  the  degree  of  danger  in  variola  vera.  If  these 
parts  become  severely  implicated  by  the  variolous  process,  giving  rise  to 
such  symptoms  as  a  diphtheritic  condition  of  the  fauces,  dysphagia,  diffi- 
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ciilty  of  respiration,  or  oedema  of  the  glottis,  the  case  should  be  viewed 
\vith  grave  apprehension.  Even  hoarseness  at  an  early  periotl  of  the 
maturative  stage  should  be  looked  upon  with  suspicion. 

Valuable  information  may  often  be  gained  by  observing  the  nervous 
symptoms,  especially  at  an  advanced  period  of  the  disease.  Great  rest- 
lessness, insomnia,  despondency,  constant  moaning,  and  grinding  of  the 
•teeth  in  children  are  unfavorable  symptoms.  \  iolent  and  protracted 
delirium,  convulsions,  or  coma  usually  preclude  all  hope  of  recover}'. 
If,  on  the  other  hand,  the  state  of  the  nervous  system  be  tranmiil  and 
the  patient  passes  quiet  nights,  has  a  contented  ^sposition,  and  enter- 
tains a  confident  hope  of  recover}',  the  probability  of  a  favorable 
termination  of  the  disease  is  greatly  increased,  even  though  the  eruption 
be  severely  confluent. 

Even  after  a  patient  has  mssed  safely  through  the  perils  of  the 
regular  stages  of  variola,  his  life  may  again  be  placed  in  jeopardy  by 
certain  complications.  Fortunately,  those  which  are  most  frequent — 
furuncles  and  abscesses — rarely  lead  to  a  fatal  issue.  The  occurrence 
of  pneumonia,  pleuritis  with  effusion,  erysijielas,  or  abortion  should  be 
viewed  with  deep  concern.  But  the  most  fatal  of  the  complications 
liable  to  arise  are  suppuration  within  the  joints,  septica?mia,  pyaemia, 
empyema,  and  gangrene  of  the  skin.  When  gangrene  attacks  the 
scrotum  death,  according  to  my  experience,  is  inevitable. 

Recovery  from  the  hemorrhagic  or  malignant  form  of  variola  is 
scarcely  to  be  expected.  Mildly  hemorrhagic  cases  of  varioloid  may 
occasionally  pn^ress  to  a  favorable  termination.  Purpuric  variola 
invariably  ends  mtally,  and  the  fatal  issue  is  rarely  delayed  longer  than 
four  to  five  days  from  the  earliest  symptoms. 

Prophylaxis. — There  is  no  prophylactic  measure  against  smalliK)x 
of  so  great  importance  as  vaccination.  In  countries  where  this  agent  is 
carefully  and  systematically  employed  in  infancy  and  re|K»ated  at  the 
age  of  pul)erty  epidemics  of  small|X)x  rarely  if  ever  (K'cur,  and  the 
deaths  from  that  disease  occupy  a  ver\^  low  place  in  the  mortuaiy  tables. 
In  view  of  the  fact,  therefore,  that  this  ver}-  fatal  and  much  dreadecl 
disease  may  be  prevente<l  or  m<xlified  and  greatly  limited  in  its  spread 
by  vaccination,  it  is  highly  important  to  a  community  that  every 
individual  should  receive  the  lK»nefits  of  this  eminently  protective  agent. 
Gratuitous  vaccination  should  Ik*  provided  for  the  poor,  and  also  for 
th^)se  who,  through  carelessness  or  indifference,  would  otherwise  remain 
unprotected.  Ever}*  unvaccinate<l  jK'rson  should  be  looker!  ujK»n  as  a 
constant  menace  to  the  health  of  a  conmi unity,  inasmuch  as  he  is  liable 
to  contract  smallpox  and  disseminate  the  contagium  ;  hence  the  accept- 
ance of  vaccination  should  not  l>e  subje(*t  merely  to  the  discretion  of 
an  individual  whose  judgment  in  regard  to  the  matter  may  be  warpcil 
by  ignorance  or  prejudice,  but  should  l)e  made  obligator}'  ujx>n  every 
citizen.  But  in  the  abs<»nce  of  any  general  statutor}'  enactment  very 
mu<'h  can  lie  done  by  hx'al  authorities  to  enforce  vaccination  by  the 
adoption  of  c*?rtain  restrictive  measures.  For  example,  no  unvaccinated 
child  should  Ix*  permitt^nl  to  attend  si'hool,  public  or  private ;  no  child 
should  \m'  admitt^-cl  into  any  institution  for  the  care  of  childn?n  until 
vaccination  ha.-  ln-i^n  perfomie<l ;  no  unvaccinate<l  person  should  Ik* 
enlisKnl  in  the  army  or  navy  or  in   the  State  militia ;  and  no  unvac- 
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cinated  inimigi*aiit  slioiilfl  be  pcrniitttHl   to  laoil  until    vaccination 
lN?en  projK'rly   iwrfornuML 

If  vaceiiKitiati  wort'  generally  practised  in  infancy  and  repeated  as 
dreuiiJstiuK'c,<<  retpiircd,  there  would  in^  hut   little  need    of  eonsideriDj,^ 
any  otJier  means  of  protection  a^^ainst  smallpox  ;  but  as  it  seems  impos- 
sible to  attain  so  (lesind>le  a   result,  it  is  neeessar}^  in   the  event  ot  aa 
outbreak  of  the  disease  to  have  reciJtirse  to  other  prophylactic  measure». 
When  a  physician  is  called  to  a  case  of  smallpox,  his  first  duty  is,  of 
coarse,  to  vaccinate  every  member  of  the  household  in  whom  the  opera- 
tion  has  not  been   re(*ently   performed  ;  next,  he  should,   if    possible, 
isolate  the  cuse.     As  isolation  can  only  be  acconi]>1ished  with  any  decree 
of  certainty  |jy  removing  the  [mtient  to  a  special  building  ttr  hospitid,  it 
follows  tlial  every  city  or  town  of  considerable  size  should,  at  feast  in 
the  event  of  an  ontlin^ak  of  smallpox,  at  once  provide  a  well  organized 
hosjutab  if  none  already  exists,  for  the  isolation  and  treatment  of  such 
cases.     But  if  the  ]>atient  must  be  treated  at  his  liome,  every  possible 
effort  should  be  made  t<i  sep;irate  him  from  the  rest  of  tJie  family :  only 
those  whr^  are  rcrpdreil  to  act  as  nurses  should  enter  thf  infected  a|)art- 
ment,  ruul  tliey  should  be  protected  by  recent  vai:cination.     In  .sele<.'tiiig 
an  apartment  for  the  patient  pn^ference  should  be  given  to  the  rooin 
which   is  most  completely  se]janit<'d  from  all  other  jmrts  of  the   house. 
It   shmihl   be  well  vtMitilated^  and,  if  pos^ifdc,  have  an  open   fireplace. 
All   furniture  which   is  not  actually   necessjiry   for  the  Cfunfort  of  the 
[witii'Uts  and  attendants  should  be  removed.     While  in  attendiuice  upon 
the  sirk   the  nurses  sliould  not  come  in  contact  with  the  other  members 
of  the  family,  and  they  should  use  every  possible  precaution  in  regard 
to  eleanliriess,  disinfection  of  clotliing,  bedding,  etc.     A  sheet  wrung 
out  in  a  strong  solution  of  carbolic  at-id  or,  preferably,  Labarraqne*^ 
li<]uidj  and   suspended  across  the  doorway,  may  aid  in  preventing  die 
cnutagium  from  s|*reading   to  other  parts   of  tlie   house.      Dunng   the 
illness  of  the  patient  the  privileges  of  the  well  members  of  the  house- 
hol<l  sht>uld  be  n\^tricted.     They  sliould  be  advist*d  not  to  attend  church 
nor  public  tissenililages  of  any  kind.     The  children,  if  there  be  any, 
should  at  once  be  reijuired  to  Ivuvv  school,  and  should  not  be  i-eadmitted 
until  the  family  physician  or  some  cpialifici!  sanitary  otlicer  certifies  thai 
the  sirkness  has  ended,  that  the  ]Hjri<>d  of  incubation   has  puss<»d,  and 
that  the  housc^  has  been  thoroughly  cleansed  and  disinleeted. 

Disinfection  is  highly  important  in  |jre venting  the  dissetuinati<m  of 
the  viirioloute  contagium.  As  the  infecting  principle  clings  to  articles 
whieli  liave  been  used  by  the  pitient  or  whi<*h  have  been  in  the  same 
aimrtment,  all  such  articles  as  are  wortlih*ss  shouM  at  once  be  bnrncHl. 
All  artirles  tliat  ean  be  laundried  shinild  be  steejK'd  for  some  time  in 
some  tlisinfecting  solution*  such  as  2  tluidounces  of  chloride  of  zinc  or 
4  Huidounces  of  strong  carbolic  acid  to  a  gallon  of  water,  and  afterward 
boiled  for  half  an  hour.  For  the  disinfection  of  woollen  gijcwls  nothing 
is  c(pial  to  supi^rheated  steam.  All  utensils  u^^ed  by  the  jKitient  in  eat* 
ing  tu'  drinking  should  each  time  be  purified  by  boiling  water.  Even 
the  secretions  from  the  [mtient-s  mouth  and  nose  or  the  t'xeretions  fi*oni 
his  liowels  slututd  l*e  disinfeetin!  by  receiving  them  into  a  strong  solu- 
tion of  ehlorid*'  of  linu^  or  s<jme  other  ec|ually  powerful  germ-destroyii 
agent. 
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The  attendants  iii>on  the  siek  should  not  be  more  nnraerous  than  are 
aotuallv  reqiiiretl.  Their  elotfring  should  Iw  made  of  siieh  inateriiil  as 
cai\  hv  reariily  IhiiKhI  ami  laundriiMh  Before  assc^natin^^  with  well  per- 
sons they  should  take  an  antLseptie  bath  and  rhan^je  tlieir  entire  cloth- 
ing. The  pliysieian  also  should  exereise  ^reat  ejire  lest  lie  Inmself  might 
be  the  means  of  spreading  the  infeetion.  He  should  not  remain  in  the 
sick  chamber  longer  titan  is  necessary  to  make  a  direful  (^xntnination 
of  the  juitient  ;  his  prescriptions  shuultl  ix^  written  and  the  instnietions 
given  in  another  apartment,  liefore  leaving  the  house  he  should  take 
the  [ireciiution  to  wash  his  face  and  ha  nils:  tlie  hitter  espeeially  should 
be  washe4l  in  some  antiseptic  solution.  He  should  then  delay  visiting 
another  jKitieut  until  he  has  sjieut  sonu?  time  in  the  open  air  or,  what  is 
pretcrabk',  has  changed  liis  ch^thiug,  (hi  entering  the  siek  room  he 
tshonid  not  reiuove  his  ovennwit  u<»r  even  his  hat ;  the  fttrnjcr  should  be 
kc])t  bultnued  np  to  the  chin.  It  would,  of  courst\  be  sjifer  tu  use  a 
long  rubber  coat  i*r  linen  du^ter,  which  slunild  be  kept  hanging  in  the 
ojK-n  air  during  the  intervals  of  his  visits. 

The  igohitiou  of  the  patient  should  continue  until  all  the  st^abs  have 
fallen  off'  and  the  skin  has  bet*ome  quite  smootlL  Frequent  bathing 
will  aid  in  loosening  the  scabs,  and  tlic  baths  shonhl  be  c»f  an  aittiseptic 
character.  Finally,  the  jvatient  should  not  l)c  permitted  ttiassociate  witli 
tlu-  public  until  his  whok'  body  has  been  washed  with  simie  disinfeetiug 
sfilution,  such  an  a  1  ;  2000  solution  of  corrosive  subhmate  or  a  *i  per 
cent.  s4ilution  (»f  Ijid>armqne's  liquid.  The  safest  way  of  using  either 
of  these  solutions  is  simply  to  sponge  the  bmly,  earefnily  wet  the  hair, 
and  then  have  the  jiaticnt  take  a  bath  in  phiiu  water,  with  the  use  of 
soflp.  If  he  then  be  provided  with  clean  clothing,  no  tuie  need  hesitate 
to  asj^ociate  with  him,  although  his  skin  may  be  red  and  his  face  deeply 

rred. 

I  As  the  bixly  of  a  pitieul  who  has  died  from  small  jxix  is  still  eaimlde 

transmitting  tlui  con  tag!  tun,  certain  preciiutions  in  reganl  to  it  are 
n€*ccss;iry.  An  effVn^t  should  lie  made  t(»  disinfect  the  binly  bv  thor- 
oughly soaking  it  with  some  poweri'ul  clisinfecting  solution.  Thert^  iSj 
jierhaps,  nothing  nn>VL'  reliable  than  chloride  iA'  Huje.  Six  ounces  of 
this  tirug  ti*  a  gallon  of  water  makes  a  very  effective  germicide.  The 
binly  sh^add  be  wnip|K'(I  in  a  sheet  nr  lilaidvct  saturated  with  this  or 
sonu;  equally  powerful  solution  iK'fore  it  is  placed  in  tin*  hermetically 
scaled  c^asket,  and  the  burial  should  follow  as  sjM/edily  as  jvossible,  with- 
out, oi'  course,  a  public  funeral.  Fnnu  a  siinitary  iK»iut  f>f  view  t^remu* 
tion  of  the  corpse  wmdd  be  tar  preterable,  Imt,  unfortunately,  this  is  for 
various  reasons  but  seldinu  pnietitiable. 

The  .sick  ehandier  and  ever}^  article  which  it  contains  should  be 
thorniighly  disinfected  alu-r  thv  riHun  has  been  vacated  1»y  the  |iatient, 
either  l»y  liis  rt*eoverv  or  dt-atli.  This  may  be  acconiplishcd  liy  burning 
iu  the  room  'i  jmunds  of  suljihur  to  every  HMjO  cubic  teet  of  air  spaee» 
the  riMjm  having  first  been  made  as  nearly  air-tight  as  jmssible.  The 
disinfecting  jwwer  of  ihe  sulphur  dioxide  will  l>e  greatly  increased  by 
the  presence  of  moisture*  As  already  inflieated,  all  muslin  and  linen 
gCHHis  should  be  sulijcctcd  to  the  l>oiliug  temperature  for  half  an  hour, 
ami  then  lauudried.  Woollen  clothing,  |^illo\vs,  ma  it  loesses,  ear|H^ts,  and 
all  other  articles  whii-h  cannot  be  lanndricd  should  lie  .^  aniinged  in  the 
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room  atj  to  be  ttiorou)j:hly  (^xposoil  to  tho  iiifl nonce  of  the  sulphur  diox- 
idt%  or  else  they  should  be  (nmveyed  to  ii  di.stiifeeting'  plant  und  exjXiNed 
for  two  hours  to  either  dry  heat  or  su|K*rlieLited  steam  at  a  tenjperature 
of  280°  F,  After  the  ajjartiiient  has  liueii  disiufeettHl  aud  ehiansetl  it  U 
atlvisalile  that  it  should  reniaiu  utim-euijied  for  two  or  three  week.s,  when 
it  eau  hv  re^anh*d  as  perfe<'tly  satV  for  oi"rn|)auey. 

Treatment. — In  eonsith^riug  the  treatment  i>f  smallpox  it  should 
be  i*tated,  first  of  all,  that  there  is  as  yet  no  drug  or  agent  known  that 
is  eapable  of  exerting  the  slightest  influenee  over  the  eourse  of  the  dis- 
ease afti^r  sympt<aiis  have  trnvv  become  manifested.  But  as  si*ientitie 
investigations  aiM' eimstantly  adding  to  our  knowletlge  inijiortant  facts  i 
in  regard  to  tin*  causes  of  infective  diseases,  it  is  not  improbable  that- 
before  long  we  shall  not  only  be  able  to  reei^nize  the  sixH-iJic  esiuse  of 
smallpox,  but  to  antagonize  it4>  action.  Until  this  new  era  arrives,  how* 
ever*  we  must  continue  to  treat  the  patient  rather  t!iau  the  dist'O^e,  by 
addressing  our  remedies  to  the  sym[>toius  as  they  arise  throughout  the 
various  stages  of  tfie  disease. 

During  tlic  iucuf)ati<Mi  |M'riod  of  smallpox  thert^  are  usually  no  syuj|>- 
toms  requiring  treatment.  The  fudy  qui'stion  to  be  coiisitk'red  at  this 
Stage  is,  Call  anything  be  tlone  to  prevent  or  mmlify  the  a|jproaehJng 
malady?  Certainly  in^  result  e<iri  be  expeettxl  from  the  um'  of  drugs, 
\y  h  a  t  ca  n  be  i'  x  |  *e  c  t  et  1  fro  t )  i  \'  aee  i  i  la  t  i  t  >  n  ?  As  t  h  e  esse  n  1 1  a  I  p  r  i  i  u  •  i  p  1  cs  i  n 
the  causation  of  vsiriola  and  vaccinia  are  almost  identical,  it  has  Iwen 
alleged  thai  vaccination  at  this  jHiritrtl  of  smallpox  will  hasten  the  vari- 
olous pnx*ess,  instead  of  mm! i tying  it,  Thih  view  is  extrc^mely  tlieoret- 
ical,  and  is  certainly  not  Inised  on  ex|>erieiUT.  On  the  other  hand,  them 
are  some  win*  assert  that  liypiMlcnuic  iujeetious  of  vaccine  lymph  have 
proiluced  go«Hl  results,  1  wiiutd  advise  that  this  assertion  he  aeeepteil 
entn  f/rano  Hafii.  Tliere  are  others,  among  wln>!n  may  be  mejuioned 
Cursehniann,  who  have  never  been  aide  to  see  vaccinatitm  during  the 
incubation  stage  exert  any  prophylactic  influence  whatever  over  the 
disease.  My  own  exjierience  is  quite  difterent.  I  have  often  seen 
smallpox  greatly  nuulified  by  vaceinattoii  af*ter  infeetiou  hnd  «K*curre<l» 
and  have  not  iufrc(|ueutly  st^en   the  disease  ] prevented  altogether. 

It  is  luy  iicliei"  thai  when  vat'ciiua  has  advanced  to  the  stage  of  the 
tbrmation  of  the  itnxila  around  the  vesicle  it  begins  to  exert  its  pnipliy- 
laetie  power  agjiiust  snudlpox.  In  perfectly  typical  eases  this  stage  k 
reaelN^d  a!)out  the  eighth  tiay.  As  the  iiieubati<m  pericHl  of  variola  is 
known  in  }>e  from  ten  to  twelve  days,  it  is  thcret'Hixj  quite  {ukssibie  for 
vaccinia  to  excTt  its  prnte(*tive  inrtuence  in  advauee  of  the  titjie  when  the 
eiirliest  syni|>toms  of  sn^alljiox  shoid*l  apjx'nr,  provided  that  vaccination 
be  not  delayed  too  long  after  the  intcctioji  Ims  been  received  into  the 
system.  It  nuiy  be  said,  in  a  general  way,  that  the  protection  will  l>c 
perfect  or  nearly  so  when  the  vaccine  vesicle  n^aches  the  alveolar  stagi^  in 
advance  of  any  symptoms,  and  that  in  somewhat  less  advanced  cases  of 
vaccinia  a  nHMlifying  inHucTjc^e  may  be  exi>eete(h  As  tlu^  nioditied  form 
of  vaccinia  which  residts  from  revnccinatinu  is  usually  more  rapi<I  in  its 
develojmient,  protection  against  the  approaching  disease  in  such  c;L*4es 
may  be  expected  w^th  a  greater  degree  of  certainty  than  in  those  under- 
going true  vaccinia. 

In  endeavoring  t<i  prevent  or  modity  smnllpox  at  this  ^lage  it  i^  of 
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ita!  iin|Mirtanoe  that  tlio 


1  ployed  should  be  fresh  and 


vita!  iin|Mirtanoe  mat  tiio  vaecino  lympli  eiiipioyeti  sii 
active.  K«ivino  lymph,  a8  .siipplied  to  us  on  ivory  points,  in  so  often 
atton<led  by  tailuR',  autlj  whon  it  (hw^s  su creed,  its  action  is  so  slow,  that 
de|M*iKlenef'  raimot  be  plaeed  on  it  in  cases  where  vaceinia  has  to  roiiipete 
with  variolu.  In  such  eases  I  wrmkl  advise^  the  use  of  hiniianized  viriis 
when  it  can  l>e  pnM^nred,  and  es|jeeially  tliat  whieh  hat^  resnltcd  from  a 
h>njEr  series  of  hnnian  traiLsinissions.  Tliere  is  no  virus  nmre  reliable  or 
nnvre  errtaih  to  ^ive  pnnnpt  results  than  that  takrii  from  a  typiciil  ves- 
icle on  the  eif^dith  day.  In  usin^^  hnnianizci!  virus  it  is  iniportiint  that 
.scvcnd  insertions  .•should  be  nin<h%  as  this  will  not  (inly  ilinnnish  the 
liultility  to  failure,  but,  through  tiie  th^velopnient  of  multiple  vesicles, 
will  bring  the  system  more  effeetual]y  luiiler  the  vaeeine  iuHueuee. 

During  the  initial  stage  nothing  can  be  done  to  Btay  the  j>rogress  of 
variola  iKtr  even  to  motliiy  its  eourse.  The  only  thing  that  ran  hv  done 
IS  to  cn<leavor  to  make  tlie  patient  as  eianfortable  as  possiiile  ami  to 
ameli(*n»te  s|»ceial  symptoms  as  tliey  arise.  The  |KUient  should  he 
placed  in  a  well  vent  i  hi  ted  hedrrjoni  in  which  the  temjjerature  is  from 
68*^  to  70^  F.  A  light  diet  and  c(M>ling  drinks  are  most  api>ropriate. 
As  the  fever  is  nsually  higii,  tebrifuge  mixtures,  such  as  liquor  pfitassii 
citratis  or  litpior  ammonite  a<'etatis,  cMintaining  a  little  spiritus  mtheris 
iiitrosi  <u*  tinctura  aeouiti,  may  be  given  in  suitable  doses  at  freipicnt 
jjjtervals.     A  gcxxl  roinbiujition  is  as  follow^s : 

^,  Spiritns  ietljcris  nitrosi, 

Sy rupi  limonis,  M.  fsiv  ; 

Liipiuris  amnioiiiie  aeetatis,  fjv. — M. 

Sig,     Give  one  to   tonr   ttiudrachias,  according    to   agt%  every  two 
hours*,  in  a  little  ice-water. 

Phenaeetin  also  will  often  Ik*  found  very  serviceable  in  doses  of  from 
two  to  three  gniins,  every  twc>  liours,  until  sevend  doses  have  Ijcen  taken 
or  until  there  is  a  rrnluction  of  the  ti*ni|>i:mture.  When  there  is  irrita- 
bility of  the  stonjnc*li  the  etferveseing  citrate  of  ptttassium  is  [»referaldt» 
to  most  other  tchrifuge  mixtures.  Tla*  swallowing  uf  small  jiici-es  of 
ice  is  not  only  cooling  in  its  effect,  but  is  very  useful  when  the  stomach 
is  irrital»le.  When  this  symptoni  is  very  distressing,  as  freipieiilly  hap- 
j»ens»  such  remedies  as  lime  water*  aromatic  spirits  of  ammonia,  siibni- 
imtc  i*f  bisnuUh,  a  litth^  cidorofbrm  watci\  an<l   the  like  may  l>e  used, 

I  have  fiaind  nothing  uinre  stM'viccahle  in  mudenttiiig  a  liigh  ti'm|K> 
raturi'  attendi*d  l»y  a  hot  and  dry  skin  than  fi'equent  sponging  witli  cool 
water.  At  rhc  same  time,  eold  wali^r,  ired  eoin|uvssi*s,  t>r  the  ii'e  hag 
may  be  apj*lied  to  the  heail.  When  this  condition  is  present  tlien>  need 
be  no  fear  of  suppressing  the  (U'lijition  by  the  use  of  cooling  ajiplications. 

At  this  stage  the  uerv<»us  syinptours  fr<Hpiently  dcuiaud  treatment. 
For  the  relief  of  ceplialaigia  and  bunbar  |)ains,  which  are  ofti'U  dis- 
tressing, Inrge  doses  of  sitrne  om^  of  tlie  brnnude  salts,  eatieine,  or  phc- 
naeetin  in  d<*ses  of  5  or  10  grains,  or,  if  preferred,  some  other  suialgesic 
of  the  ciml  tar  S4?ries,  may  tie  employed*  CVmvnlsions,  which  are  so 
common  in  children,  may  be  relievcvl  by  warm  baths  or  by  giving  in- 
ternally hrnniide  of  ]M»tassiuni  or  hydrnte  of  chloitd.  The  latter  drug 
h  esjH'cially   serviceable  in  eonvidsiuns,  but  care  should  be  taken   to 


ANB  VABmLOm. 

»  It  w*Jt  '      ited,  as  othcrwiie  it  will  aggmTatc  the  throat  symptomg, 

m  h  caunot  lie  nwaUowed  it  nbould  be  given  by  tht*  n^ctunu     Thes^ 

^  ar«*  4i\m  very  iiJ*«*fiil  for  the  relief  of  ins^>miiiu  and  rt*g^tle?^iiei=;^y 

r*h  MO  often  demand  attention*     For  thes^c  jiyniptoms  also  Dover';* 

ler,  when  the  stomaeb  is  not  irritable,  will  often  act  well,  or  liyiwi- 

lie  inji^'tion.^  of  morphine  and  atropine  may  l>e  given  with  gix)d  ne- 

I,     Care  iihonld  \w  taken  not  to  upply  Hnapisni:*  to  any  jmrt  of  the 

ly  for  the  relief  of  jmin,  as  the  irritation  produced  by  tlieni  i^  %*eiy 

'toin  to  greatly  increase  the  eruption  on  that  [wirticular  surface,  Mnili' 

diminiHhini^  it  elsewhere. 

ifter  the  t^niptinn  hm^  fully  apjieared  the  remedies  just  described 
no  Ioiig<»r  requircil,  tm  the  tever  now  remits  and  the  nervouji  sj^mfK 
8  n.Hually  disapjR^ar.  At  tliis  stngi*  varions  drugi^t  and  other  agents 
e  been  recommended,  and  sume  of  tuem  from  time  to  time  higbly 
mnnted,  as  u.^ful  in  modifying  the  eruption,  but  all  have  pn»vt*d  nn- 
availiug.  Effortsj^  hav^e  been  umdc  to  aceompHsh  tliis  desimble  result 
.by  the  iuternul  ami  external  Ui*c  of  the  variouii  antiseptic  or  antizyraotie 
drugSj  .such  n^  carbolic  acid,  i^iilphociirbohito  of  s<jdinni»  ^licylie  acid, 
salicylate  of  ^iKlium^  xylol,  and  «soine  otliers;  but,  while  j^onie  writen* 
strongly  lulvoeate  their  use,  it  must  l>e  said  that  none  of  theiM?  drng^ 
have  Moini  tlie  test  of  exjKmenee.  It  has  frequently  t>een  ajs^*rte*l 
that  the  exclusion  of  daylight  from  the  bedroom  m  tol lowed  by  goiwl 
refiults.  The  same  re^ult.s,  it  i^  said,  can  Iw  jinxiuced  by  e deluding  the 
ultnL*vir*let  rayg,  which  have  strong  cheniieul  action,  by  me^ans  of  red 
windtjw  iianes  or  by  umng  red  curtains  tightly  drawn  artmnd  the  ImmL 
It  IS  claiined  by  a  rt»eent  writer  that  a  patient  thu?^  treated  u-ill  e*ic»|» 
the  Klagc  of  muppuralion,  I  must,  however,  advi?ie  grcjit  ?skciitieii^m  in 
reganl  to  thin  asHTtion.  Those  who  arc  familiar  with  the  nistory  of 
smnniHix  will  recall  the  fact  that  a  nimilar  treatment  was  iutroduciNi  an 
far  back  as  the  time  of  Edward  II,  of  England,  whose  son,  it  is  said, 
was  ^^  treated  for  smallpox  by  being  put  into  a  bed  surrounded  with  red 
blankets  and  a  red  counterpane,  gargling  his  throat  with  mull)erry  wine^ 
and  sucking  the  red  juice  of  pomegranates."  It  is  perhaps  unneoessaiy 
to  make  any  further  comment  on  this  treatment  than  to  repeat  the  veiy 
charitable  criticism  of  Gregory,  who  said,  *^  Let  us,  then,  avoid  the 
errors  of  our  ancestors  without  reproaching  them.'' 

Wiicn  tiie  eruption  is  slow  in  making  its  apj^earance,  as  sometimes 
iiappeus  in  ciiildrtMi  with  a  feeble  circulation  and  a  depressed  condition 
of  system,  heat  siiould  be  applied  and  hot  stimulating  drinks  given.  A 
bath  (piite  warm,  followed  by  enveloping  the  patient  in  blankets,  is 
often  very  satisfactory  in  its  results.  Convulsions  in  this  condition  are 
very  couimon,  and  when  tiiey  occur  demand  the  free  use  of  the  remedies 
ahvady  mentioned.  As  tiie  eruption  progresses  to  the  vesicular  stage 
tiieiv  is  always  cimsiderable  burning  and  itching  of  the  skin.  This 
may  be  n^lieved  to  some  extent  by  oleaginous  applications.  When 
then^  is  very  much  swelling,  especially  about  the  face,  arms,  and  hands, 
and  the  burni ug  ]>iuu  is  severe,  there  is  nothing  that  gives  so  much 
n^lief  as  t'liHiucut  applications  of  ct)ld  c(>mpn\'sses  or  cloths  wrung  «Hit 
in  cold  water  and  kept  constantly  applie<l.  For  the  intense  pain  fre- 
quently ex|XMMenciHl  in  the  {xdms  of  the  hands,  tips  of  the  fingers,  and 
Si>les  of  the  feet  cold  applications,  even  ictnl  compresses,  are  also  veiy 
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serviceable,  yet  I  have  seen  rather  better  results  follow  the  tij^e  of  tuiite 
warm  a|>}>Iieations,  sueh  as  wanri  hand  and  foot  baths  or  hot  ponltiees. 
If  tlicse  agents  fall  and  the  patient  is  unable  to  sleep,  opiates  may  be 
rei^orted  to.  A  little  niorphiue  or  deodorij^ed  tincture  of  opium  often 
aet^^  like  a  eharnu 

For  the  relief  of  the  distressing  sy niptoiiis  residting  from  intlaninia- 
tion  and  .swelling  of  the  nineous  membrane  of  the  nioutli,  fnuees,  and 
larj^nx,  mouth-washes  and  gargles  are  required,  such,  for  example,  as 
8olutious  of  ehhirate  of  jjotassinm,  borie  arid,  tincture  of  myrrh,  glyee- 
role  of  tanuiii,  auil  t)ie  like.  11ie  mililer  demulcent  dectK'tions  (»f  flax- 
seed, gnm  arabic,  ;in<l  slip]M'ry  elm  bark  will  often  be  found  decidedly 
palliative.  1  frequently  use  with  much  advantage  flaxseed  tea  sweet- 
enccl  with  wliite  sugar  and  slightly  aeithilafed  with  lemon  Juiee.  Ice 
cold  leiuonade  is  geuemlly  relislied  by  tJte  jiatieut.  Great  relief  is  some- 
times exjK'rieneed  by  small  pieces  of  ice  being  held  in  the  mouth  and 
alh>we<l  to  disst»lve  slowly.  C 'arefnl  and  tVeijUent  rh^ausing  c*f  the  mouth 
usually  atl'onls  considerable  relief  and  ennldes  the  patient  tf>  swallow 
with  greater  ease.  This  may  be  aeconiplislicd  hy  the  nurst^  covering  her 
index  finger  with  a  soft  linen  rdy[,^  dipping  it  into  acidulated  water  or 
boric  acid  solution,  and  thoroughly  ch-ansing  the  entire  buccjd  cavity. 
If  this  be  followed  l)y  spraying  the  nnmth  and  fau<*<'s  with  a  weak  solii- 
ti<m  of  eneaiuc,  swallowing  will  simietimes  be  itvudcred  easier  in  cases 
of  dysjihagia. 

Tiic  nervous  s}Tiiptoms  iire  frequently  so  prominent  iluring  the 
eruptive  stage  as  to  demand  tn^atment.  Such  symptoms  as  persistent 
insomnia  and  violent  <lelirinm  are  most  eomnion.  Not  infrcrpicntly  this 
eomlitiim  is  attendcil  by  a  Hushed  ia(*e  and  bouutling  pulse,  in  whieh  case 
a  saline  purge  and  an  ice  bag  to  tlie  head  tnay  be  of  servi<'e.  Sulphate 
of  morphine  and  tartar  emetic,  in  doses  of  \  gndn  \\i'  eaeh,  repeated  eveiy 
two  hours  uutil  a  tew  tloses  have  been  taken,  will  frequently  quiet  the 
debriuni  and  priKluce  sleep.  Of  course  some  one  of  the  Ijnmiides  and 
hydrate  of  chloral  are  to  be  preferre<l  in  the  larg(*r  proj>ortion  of  cn.'«es, 
Care  must  be  taken,  however,  not  to  use  narcotics  too  freely,  lest  the 
jxiticnt  lajisc  intu  (*oma  rir  sink  into  collapse.  When  the  tlelirium  is 
violent  or  rnsmiaeal,  it  will  be  nerx'ssarv  to  use  some  means  nf  physical 
restraint  to  prevent  the  patient  injuring  himself  t\v  t>thers,  es|M?cially  if 
he  be  large  and  museular. 

Small])ox  is  by  far  most  fatal  during  the  stage  of  sn[>|inniti<ai.  Tlie 
chief  indications  for  treatment  at  this  stage  are  to  mitigate  the  sujijjura- 
live  fever,  to  disinfe<'t  the  exudation  from  the  pustuk'Sj  and  to  oppose 
by  ever^'  p(»ssibh'  melius  the  teucleru'y  to  death  from  exhaustion.  If  the 
patient  c*ijn  b*  carrietl  saft*ly  through  tins  stage  and  the  eai-ly  part  of  the 
stage  of  desiccation,  his  recovery  may  be  reasonably  ex|K"eted,  unlesus 
some  serious  complieation  shouhl  aris4\ 

When  the  temjieniture  is  veiy  high  the  ice  bag  shftuld  be  kept  on  the 
head  and  s|H(nging  with  erwd  or  tepid  water  resumed.  In  warm  weather 
the  temiK'nitnre  of  the  patient  may  sometinn^s  be  reduc*cd  l»y  <'t»vering 
him  with  a  sheet  wrung  rait  in  4'imi1  water  and  renewing  it  every  few 
minutes.  Occasiepually  eohl  applieations  arc  not  well  borne^  in  which 
case*  tepid  water  may  be  tried.  {_\h%\  inimcrsifm  baths  have  not  met  with 
any  tiling  like  the  same  results  in  variola  as  in  typhoid  fever.    Borne  one 
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of  tiie  antipyiTtics  of  die  i*nnt  tar  Maries  will  often  be  found  m*efuL  T 
Imvc^  frrijuently  iimmI  plienacetiii,  m  dnses  of  2  or  3  grains  every  t\^o 
lioiifi^  until  several  doses  have  been  jj^iven,  \rith  ^ixkI  results!.  When 
this  drug,  however,  is  diseontimied  the  fever  iLsimiiy  n:»eiirs,  but  during 
the  short  interval  from  intense  fever  the  patient  is  often  able  to  take  a 
little  niurt^  iroiirishinent  tluin  he  would  otherwise  do,  and  sometimes 
enjoys  an  liour  or  two  of  refreshiii^  sh'eji.  On  aeeount  of  the  depn\ssing 
etieet  o<'easionally  seen  from  the  use  of  these"  drugs  it  is  ad\nsable  to 
give  stimnhints  at   tfie  sjune  time. 

To  allay  the  intolemble  itching  and  to  eorreet  the  ofleik«ive  odor 
resulting  from  deeoniposition  of  the  purulent  material  dial  exudes  fmiii 
tlie  pustules  eertain  loeal  applit:ations  will  be  foun<l  i*f  great  sen'iee. 
Antiseptie  washes  may  l/e  used,  sneli  as  a  solntiim  of  borie  aeid  (1  ;20), 
of  rarhnlir  aeid  (1  :  100},  or  (*i'  bichloride  uf  menniry  (1  :  2000).  When 
the  (Hlur  i>  liiglily  idl'ensive  great  benefit  may  l>e  di^rived  by  keeping  the 
l>atieut*s  tiu-e,  hands,  and  other  tiarts  of  the  body,  if  neees.sarv,  eon- 
gtantly  m(ipjx*d  with  a  solution  of  liy|)ot*hlorite  of  sodium.  I  fretjuently 
use  with  advantage  a  5  ]wr  cent,  solution  of  I^abarrarpie-s  liquid,  direct- 
ing that  not  only  the  patient,  l>ut  the  IwHlding  a!sc*,  be  sprayed  even' 
little  wliile  by  means  of  an  atf*mizer.  Various  antiseptie  oleuginousi 
pivparaticiiis  are  alsi>  useful.  Tliere  is  nothing  more  eonvenierit  and^ 
nptin  tlie  whnle,  more  servieeaf)le  than  equal  |iJirts  of  olive  oil  and  lime 
water  enntaining  a  little  earbolie  aeid  or  oil  of  euealyptus.  This  should 
Uv  applied  freely  thrive  or  four  times  a  day  witli  a  large  eameTs  hair 
briislh  I  have  been  using  lately  witli  i'onsiderable  benefit  an  ointment 
enm|»osed  of  aristol  lo  i>r  20  parts  to  lOU  [nirts  of  vaseline.  Two 
ditiehms  of  licpior  smhe  ehloratie  tu  an  otinee  of  lanl  an*  also  service- 
able. Likewise  I  have  used  with  advantage  antiseptie  dusting  jiowders, 
such  as  15  jmrts  of  aristol  to  100  pirts  of  tale  or  powdered  stareh. 

It  is,  I  think,  seareely  net^essary  to  .s|)eak  at  h^ngth  of  t!*e  various 
nutans  wliieli  have  been  reeonunendeil  tVfan  time  to  time  for  the  preven- 
tion of  pitting,  for  not  even  the  highly  vaunted  nH'tlKwls  wlien  put  to  a 
eritieal  test  have  been  found  worthy  of  tire  praise  given  tliem.  To 
aeeomplish  this  pur|Mtse  it  is  neeessary  that  the  pustular  stage  of  the 
eruption  should  be  either  |>re vented  or  greatly  nuKlilifub  tor  th(»  suppu- 
mtive  prfwess  is  always  attended  by  destruetion  of  derm  tissue,  and  any 
h»ss  of  thi^  tissue  is  inevitably  followed  liy  searring.  After  eiuisider- 
able  ex|>erienee  with  many  of  the  most  higfjly  landed  eetrotit*  measures, 
so  ealleil,  I  have  eome  to  the  same  eiinehision  as  Gregory,  that  tlu*re  is 
no  peculiar  metluxl  yet  known  for  the  prevention  of  [uts  and  sears : 
*'  The  masks  and  ointments  formerly  in  use  for  that  i>urpf>se,  and  so 
highly  vaunted,  are,  in  reality,  more  hurtful  than  lM*ni-fieial."  A  little 
e(dd  eream,  vaseline,  ben/j>ated  lard,  <»r  lanolin,  eonfaining  some  anti- 
.septie,  is  all  that  can  Im»  rtH-omnHiHled. 

As  the  vital  nowers  of  a  {*atient  snilcring  from  confluent  varictla  are 
severely  taxed  during  the  stage  of  supjairation,  it  is  important  that  a 
supiw»rting  phni  of  treatment  should  be  adopted.  This  is  ipiite  obvious 
when  we  consider  how  great  the  uuantity  of  purulent  material  generated 
must  lx\  Watson  has  estiuuitetl  that  it  amounts  to  qiiarl.-^.  Besides 
this  excessive  strain  u|Ktn  the  system,  the  vast  irritation  resulting  from 
juflanimation  of  almost  the  entire  eutaneoiis  integiuueut  is  verj' exliaust- 
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ing  in  itg  effects,  lining  eom|>araljle  only  to  that  whieh  results  from  au 
i'x tensive  burn.  The  firt^t  evidence  of  fla^gin^^  of  the  vitiil  forcoi^  is 
usually  a  sudden  stihsidence  of  the  swelHng  and  redne^j^  of  the  face  and 
hands,  causing  the  skin  to  heeonie  pale  antl  the  [lustules  to  shrink  or 
present  i\  eol lapsed  ap|«?aniuee.  If  this  eonditioii  euntinneSj  the  pnlse 
becomes  nipid  and  feeble,  the  tongue  brown  and  dr}%  and  subsuhus 
tendinnni,  general  tremor?,  and  delirium  mpidly  sn|X'rvent\  It  is  ad- 
vi.sable  to  antiei|iiite  tliese  symptoms  by  the  early  emi*h>yment  of  ^njv 
porting  measures.  When  luatnnition  of  the  pustules  begins  the  patient 
should  reeeive  a  liberal  amount  of  nntrii^nts  and  stimulants.  Milk, 
j>e[jtcjnizLHl  if  nec4'ssarvj  should  be  given  at  freipu^nt  inter%als.  I  usu- 
ally insist  that  an  adnlt  patient  suH'ering  from  a  severe  form  of  variola 
shall  reeeive  during  each  twenty  four  honri^  from  2  to  3  (piarts  of  un- 
skimmed milk,  2  to  3  raw  Q\t^^y  and  fJ  to  12  ounces  of  gcHwl  whiskey, 
the  latter  being  given  in  the  form  of  milk  punch.  The  eggs  may  Ix^ 
well  beaten  and  drank  with  the  milk  or  tliey  may  be  given  in  the  fttrm 
of  eggnog.  It  i>  iniportaiit  that  these  supporting  iigentssluiuld  be  faith- 
fully eim tinned  during  the  night  as  well  as  the  ilay,  f*tr  when  pnist ra- 
tion is  extreme  the  tendeniy  to  sink  intt*  collapse  seems  greatest  be- 
tween midnight  and  morning.  When  milk  and  whiskey  cannot  be 
taken  in  suBiciciit  ijuantity,  or  when  there  is  gi^at  repugnance  to  these 
articles,  bouillon  with  eggs,  a  well  prejijircd  beef  tea,  nutritious  broths, 
and  a  liberal  amount  \A'  wine  nuiy  be  given  instead.  As  a  stinudant 
in  cases  of  profound  prostration  Cursehmann  esteems  very  highly  tlie 
Stokes  cognac  mixture,  prepare*!  as  folIo%vs : 

1^.  Cognae  optinii, 

A(|Uie  destillatfe,  aa.  f^xv  ; 

Vitelli  ovi,  Xo,  i,, 
Syru|ji,  f^vj, — M* 

Sig.  Give  a  tablespoon ful  at  frerjuent  intervals. 

Usually  but  l\  \v  drugs  are  required  at  this  stage  of  the  disease.  The 
less  the  stonineh  is  taxed  with  the  ingestion  of  drugs,  and  the  more  com- 
pletelv  its  labfir  is  limited  to  tlie  im]>ortant  function  of  sustaining  the 
vital  forces  and  die  nutrition  of  the  IxkIv,  the  greater  will  be  the  chances 
of  recover^'.  If  the  bowels  should  l>e  confined,  rather  than  give  purga- 
tives, enemas  shonhl  Ik^  ust*d,  Snlfiluite  of  (piinine  is  nsnally  servieeable 
in  tonic  doses.  When  the  heart  ai*tion  is  weak,  sulphate  of  stryelmine 
and  digitalis  will  l)e  foutid  most  useful.  <  arbonnte  of  ammonimn  is  also 
useful  in  easi^s  of  tlireatened  cardine  failure.  In  can'  rd'  great  re'stless- 
ness  and  insomnia  nareoties  may  be  cautiously  given  hypiKl('rniit*ally  or 
by  the  rectum.  The  fw^cnrrencc  of  rliarrhtea  should  reeeive  prompt 
attention. 

In  eases  of  variohiid  usually  very  little  treatment  is  recpnred  after 
the  initial  stage  has  passed,  as  this  form  of  tlie  disf^ase  nirely  ends 
fatally.  On  the  other  liand,  lieniorrhagie  variola  almost  always  termi- 
nates fatally  in  spite  of  the  best  tivatnient.  The  drugs  nsnally  employed 
are  the  mineml  acids,  ergot  or  ergotin,  sulnhate  of  cpiinine,  and  tinc- 
ture of  the  eldoride  of  iron,  together  with  tlie  external  use  of  styptics 
ami  cold  compresses  ;  but  these  ngents  are  recom mended,  1  regret  to  say, 
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I  in  conformity  with  gi^iicnil  nmgt  timii  witli  any  erxpectation  of 
ng  a  cure.  Transfusion  haws  also  lieen  tried,  but  the  results  have 
sen  encouraging, 

m  various  complications  liable  to  arim^  s^ihould  be  treated  on  general 
pies,  acconling  to  their  nature  and  the  indications  presented.     Fit- 
"^s  and  abscesses  shoiiUI  be  opened  as  soon  as  they  form,  and  the 
especially  should  receive  aiitisejptic  trcuitment.     An  eftort  should 
4e  to  prevent  tlie  occiUTeace  of  the  serious  forms  of  eye  compli- 
ns by  washing  from  the  conjimctiva  all  pnrulent  material  as  fast  as 
*mf*,     Thii^  may  be  aecfnupiighed  by  carefully  inje^tiiig  under  the 
i  t^olution  of  boric  acid  (10  or  15  grains  to  an  ounce  of  water ),  using^ 
all  syringe  or  dropjKT.     The  eyes  should  be  cai^fnlly  Avatchedj  and 
I  a  corneal  ulcer  ap[>ears  it  should  at  first  be  treated  by  the  appli- 
.on  of  cold  compresses.     Besides  thoraugh  cleansing  a  solution  of  10 
■  15  grjiins  of  boric  acid  and  2  to  4  gniins  of  atropine  to  an  ounc<?  of 
stilled  water  slunild  be  instilled  into  the  eye  once  or  twice  daily.     I 
ive  occiisionally  touched  the  ulcers  very  delicately  with  a   stick  of, 
jAitnite  of  silver  brought  to  a  fine  point,  as  recommended   Ijy  some 
authors,  but  with   no  decided  benefit.     Indeed,  in  spite  of  treatment, 
the  nlcemtive  process  too  often  continues  until  the  \ision  is  entirely 
destroyed. 

Convalescence  from  smallpox  maybe  hastened  by  tonics  and  a  liberal 
diet.  The  compound  tincture  of  cinchona  is  useful  at  times  to  increase 
the  appetite,  although,  as  a  rule,  convalescents  eat  heartily.  In  cases 
of  grcmt  emaciation  anti  exliaustiou  iron^  cod  liver  oil,  and  the  malt 
[Uors  are  very  useful.  If  there*  should  be  a  constant  oi*enrrenee  of 
juils  or  ft,"  fnrnncular  diathesis,  some  benefit  may  lie  (lerivc<l  from  the 
administniti<in  of  Fowl  it's  st>lutiou  or  sulphide  of  calcium.  The  si^jia* 
ration  of  the  scabs  may  be  hastened  by  the  free  use  of  glycerin  or  cos- 
moline  and  warm  baths.  If  warty  nodules  remain  on  the  face  after  the 
scabs  have  fallen  off,  their  removal  may  be  hastened  by  touching  them 
once  or  twice  daily  with  tincture  of  iodine. 


VACCINIA. 

By  WILLIAM  M.  WELCH,  M.  D. 


Synonyms. — Latin^  Vaccinia  or  Variolfle  vaccinae  ^enner) ;  Enelish, 
Cow-pox  or  Kinepox ;  French,  Vaccine ;  German,  Kuhpocken,  Impf- 
pocken,  or  Schutzblattern ;  Italian,  Vaccina ;  Spanish,  Vacuna. 

Definition. — Vaccinia  is  a  disease  communicable  only  by  inocula- 
tion, and  is  characterized  by  one  or  more  skin  lesions,  according  to  the 
number  of  insertions  of  the  specific  virus,  running  through  the  stages 
of  papulation,  vesiculation,  and  pustulation,  ending  in  desiccation  and 
falling  of  the  crusts  at  the  ena  of  the  third  week.  The  process  is 
attended  by  very  little  if  any  febrile  reaction,  and,  when  completed, 
confers  immunity  against  smallpox. 

History, — Toward  the  middle  of  the  eighteenth  century  an  impres- 
sion arose  among  the  common  people  employed  in  the  dairies  of  England 
thiit  a  certain  disease  of  cows  known  as  cowj)ox  would,  when  accidentally 
communicated  to  the  milkers,  afford  them  protection  against  smallpox. 
This  belief  gradually  increasecl  until,  at  length,  in  1774,  a  Gloucester- 
shire farmer,  named  Benjamin  Jesty,  became  so  fully  convinced  of  the 
pro})hylactic  power  of  co^vpox  that  he  ventured  to  inoculate  his  wife  and 
two  sons  with,  presumably,  some  of  the  virus  from  the  teats  of  a  cow  suf- 
fering from  the  disease.  But  the  subject  received  no  scientific  considera- 
tion until  it  attracted  the  attention  of  Edward  Jenner,  a  country  physician 
of  Berkeley,  England,  where  dairy  farms  were  numerous.  When  he 
was  yet  a  medical  student,  Jeiuier's  interest  was  elicited  in  the  matter 
by  hearing  a  countrywoman  remark  that  she  could  not  take  smallpox 
becjius(»  she  had  been  infected  with  cowpox.  Later,  when  a  practitioner 
of  medi<*ine,  he  took  great  luiins  to  inquire  into  the  facts  upon  which 
this  tradition  was  foundcKl,  and  he  sm^n  became  (convinced  that  there 
was  a  reality  about  it ;  but,  setting  a  good  example  to  all  investigators, 
he  continued  his  researches  for  several  years,  and  demonstrated  most 
conclusively  the  value  of  his  discovery  before  publishing  his  observa- 
tions to  tlu?  world. 

The  first  practical  demonstration  of  the  new  inoculation,  as  it  was 
called,  was  made  by  Jenner,  May  14,  1790,  in  a  peasant  lad  named 
James  Pliipps,  aged  eight  years,  whom  he  inoculated  with  virus  taken 
from  a  vesicle  on  the  hand  of  a  dairvniaid,  who  had  been  accidentally 
infected  by  milking  a  cow  affected  with  cowpox.  Wishing  to  test  the 
protective  efficacy  of  the  vaccine  disease^  Jenner  tried,  on  the  first  day 
of  July  following,  to  give  this  lad  smallpox  by  inoculating  him  with 
variolous  matter,  but  failed.  He  repeated  the  test  several  months  later 
with  the  same  negsitive  result.  After  continuing  his  investigations  fi)r 
two  years  longer,  and  accumulating  a  mass  of  evidence  that  was  simply 
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iai'oiitmvertiblej  Jt'imer  piiljli^lied,  in  London,  June,  1798,  liit4  nbserv'a- 
tions  in  n  paper  (*ntitletl  **  An  IiHjuirv  into  thu  (\uij?es  and  EfllHi'ts  of 
thu  Varitilie  Vsifcim^,  etc.'* 

It  ninst  n*»t  Im-  sup]K>scd  tluil  the  jrreiit  nod  important  truth  pmraul- 
giited  III  this  jKiper  was  aeeepled  withnut  o]>po>ition,  Oii  the  eontnm% 
it  was  donlUed  In'  some  nod  ridieuled  by  others.  S>me,  indeed,  i*amHl 
their  opposition  so  far  as  to  attack  the  hoiiesty  and  vem<*ity  of  Jeiiiier. 
Still  iJtliers,  evt^n  more  bitter  in  tiiuir  opposition,  earieatnRHl  the  effect 
of  the  inoeu!atiun  by  representing  man  transformed  int4iu  ht»rrid  monster 
presenting  some  nf  the  ehunieteristit^s  of  butli  man  and  the  Ijovine  animnL 
Bnt  tin-  tbree  (»f  Jenoer*s  faets  was  suelj  that,  in  spite  of  dtis  dt^tnietioii, 
it  was  nor  h)ng  nntil  his  iliseovery  was  known  and  weleorned  iu  cveiy 
civilized  country  in  tlu'  wtuid,  and  the  experience  of  a  eenturv  afforck 
a  most  (H»m]>lete  c(mtirmation  of  all  that  was  claimed  tor  it  by  its  dis- 
i'overer. 

The  new  incKnilation  wa^  iutrodu(*ed  into  America  I>v  Benjamin 
Watei^hoiisc,  the  first  professor  oi'  the  theory  and  pmctice  of  nHilicine 
in  Harvard  ('oIIcm;!'.  The  first  person  subjected  to  its  influence  wtus  his 
eldest  son,  a^^ed  five  yc^irs.  This  oeenrred  Jnly  8,  18tKK  Observing 
that  the  vae<*inia  in  this  child  passed  through  the  regular  cour^ip,  as 
described  by  Jcnncr,  he  t^Htk  virus  from  this  e^ise  and  \si"th  it  inoculated 
the  rest  of  his  eliildrco.  After  the  vaccine  disease  had  run  its  cfiurse, 
he  jU'iH^ctded  tti  test  its  elficacy  a*^iinst  smallfK»x  by  taking  his  children 
into  the  smalljiox  hospital  and  cxposin;^:  them  freely  to  the  eontaj^iuni  of 
that  disease.  Findiuir  tlicy  rt»sisted  tlie  eonta;j:inm  in  the  niitund  way, 
he  hafl  them  inoculated  with  variultKis  matter.  This  also  failed  to  pro- 
duce the  disease.  He  tlien  very  truly  remarked,  **  One  fact*  in  such 
cases,  is  worth  a  thousand  arirnments.^'  It  is  instructive  to  add  tliat 
Waterhousc^  was  greatly  aidt^tl  in  his  wm-k  M'  introdncinti:  the  new 
iuiJi'ulatiou  in  this  conntry  by  Thomas  JeflersonT  then  President  of  the 
United  States.  It  was  largely  through  liis  efforts  that  the  viru.s  of 
vaceinia  was  spct  dily  disseminated  throughout  the  Southern  and  *»orae 
parts  of  tire  Midelle  States. 

As  the  resnlt  of  JenneWs  distnjvery  the  spread  of  smallpox  has 
everywhere  been  greatly  coi)trol!<Hl  and  tlie  mortality  frtMn  that  disease 
enormonsly  ilimintslusl.  In  England  and  Wales,  where  ihe  registration 
reerirds  arc  pi*rhaps  more  eotnjtlcte  than  in  most  countries,  it  was  found 
that  beibre  the  intrtxluction  of  vaccination  the  animal  mortality  from 
smallpox  was  at  tlu*  rate  of  3IHX)  deaths  in  every  million  of  the  popu- 
lation. Since  the  adopt  iim  of  this  protci^tive  measure  the  ratio  of  deaths 
to  the  population  ihmi  that  discas<*  ha^  constantly  diminished.  Aecitnl- 
ijig  to  iloore/  only  15  flcalh^  were  caused  by  smallpox  in  England 
during  tlie  year  1H9I).  While  this,  undoubtedly,  is  an  nimsually  small 
tHunl>er,  yet  dtiring  the  ten  yetirs  from  1881  to  1890,  inclusive,  the 
average  annual  rate  of  mortality  fn>m  that  disease  was  only  one  seven- 
tietlj  part  t>f  wfiat  it  was  during  the  pre-vaecination  period.  Further- 
more, it  has  been  found  that  wlita^e  vaccination  in  infancy  has  been 
i*arefully  and  systematically  practised,  as  in  Germany,  for  example,  the 
m(*rtality  from  smallpox  amojig  children,  instead  tif  l>eing  enormous,  as 
f< inner ly,  has  become  almost  nii. 

'  Ttrl-B'jok  of  the  Eniptiir  ami  C\intinufii  Fever*, 
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The  protection  conferred  by  vaccinia  has  not  only  greatly  diminished 
the  number  of  cases  of  smallpox^  but  lias  very  considerably  reduced 
the  death  rate  among  those  attacked.  Moore  ^  gives  statistics  which 
show  that  in  Sheffield,  during  the  outbreak  of  1887-88,  of  4151  vacci- 
nated patients  200  died,  a  death  rate  of  4.8  per  c^nt. ;  while  of  552 
unvaccinated  patients,  274  died,  a  death  rate  of  49.6  per  cent.  A 
rejwrt  by  Grimshaw  of  Dublin  on  the  unusually  widespread  and  malig- 
nant epidemic  of  smallpox  which  occurred  in  1871-72  shows  the  com- 
parative death  rate  in  several  hospitals  among  the  vaccinated  and  un- 
vaccinated patients  to  have  been  as  follows :  In  Cork  Street  Hospital, 
of  vaccinated  patients,  10.8  per  cent,  died,  and  of  the  unvaccinated, 
71.8  per  cent.;  in  Hardwicke,  11.2  per  cent,  of  the  vaccinated,  and 
78.57  per  cent,  of  the  unvaccinated  ;  in  Cork,  5.5  per  cent,  of  the  vac- 
cinated, and  58  per  cent,  of  the  unvaccinated ;  in  London  Smallpox 
Hospital  14.9  per  cent,  of  the  vaccinated,  and  66.2  per  cent,  of  the  un- 
vaccinated ;  in  Hampstead  (London),  11.4  per  cent,  of  the  vaccinated, 
and  51.2  per  cent,  of  the  unvaccinated  ;  in  Homerton,  5.9  per  cent,  of 
the  vaccinated,  and  37.7  {>er  cent,  of  the  unvaccinated. 

It  has  been  very  clearly  shown  that  the  degree  of  vaccinal  protection 
is  proportionate  to  the  perfect  evolution  of  vaccinia.  Marson  and  others 
of  large  experience  have  found  that  smallpox  is  less  fatal  among  patients 
who  bear  unmistakable  evidence,  in  the  form  of  typical  scars,  tnat  the 
vaccine  disease  had  run  a  perfect  course.  While  Jenner  never  said 
very  much  about  the  character  of  the  scar,  he  nevertheless  constantly 
insisted  that  the  vaccinal  process  should  observe  a  certain  definite  course, 
which  he  carefully  described,  in  order  that  the  protection  should  be 
perfect.  As  tending  to  show  that  the  degree  of  protection  can  be  meas- 
ured to  a  considerable  extent  by  the  quality  of  the  vaccine  scars  borne 
by  persons,  the  writer  presents  the  result  of  his  own  experience  in  the 
following  table : 


Vaccinated  in  infancy — f?ood  scars 
**  "      —fair  scars    . 

**  **      — poor  scars  . 


Po8t-vaccinal  cases . 
Unvaccinated  cases 
Unclassified  cases    . 


Total 


CaHCH.  Deaths.  ^-Sf 


1474  i     124  8.41 

701   '     101         14.4 

1104  I     296  j      26.81 


8279  I     521   ,      15.88 

1926  I  1059  '      54.98 

116  i       25        21.55 


5821      16a5         80.16 


Etioixxiv. — It  is  generally  believed  that  vaccinia,  etiologically  con- 
sidered, is  closely  related  to  variola.  Jenner  was  evidently  of  this 
opinion  when  he  applied  to  it  the  name  variolae  vaccina*.  The  (li*iease 
as  it  occurs  in  the  cow  has  been  thought  to  be  in  reality  smallpox 
robbed  of  its  virulence  by  ])assing  through  the  system  of  the  bovine 
animal.  This  theory  has  led  a  numlxT  of  very  able  investigators  to 
attempt  to  produce  cowpox  at  will  by  inoculating  cows  with  variolous 
matter.  Among  the  names  of  such  investigators  may  be  mentioned  as 
most  prominent   those  of  Ceely,  Keiter,  Badcock,  Thiele,  and  A^oigt. 

'  Lof.  cit. 


8cnnr'  of  the,-**'  men  present  stmng  olaims  of  success,  while  others  hav^ 
uiKjiieslionably  failed,  and,  even  worse  than  that,  have  inoculate 
variuhi  l)aek  into  the  liuraun  subject  by  using  the  virus  from  a  vesici 
raised  by  variuhitiiig  the  co\v%  Reiter  met  with  this  unfortunate  result 
and  so  also  have  stvnie  other  expeririienters.  The  writer  must  therefor 
advise  gnat  skrptiti>ni  in  re^arfi  to  the  assertions  that  vaccine  vir 
may  hv  producetl  at  will  by  this  inethiwb  Under  no  eircunistanc 
should  such  virus  be  inoculated  into  the  human  suliject  until  it  ha 
passed  through,  so  to  speak,  a  series  of  bovine  animals  and  the  loc^I 
process  has  been  fun nd  by  close  and  careful  comparison  to  be  iden- 
tical with  that  of  nutloubtedly  true  vaccinia  in  the  heifer. 

Vaccinia  usual ty  occurs  in  the  human   siibjeet  as  the  result  of  inten- 
tiiaial  inoriilatiun  with  a  stniin  of  virus  that  was  originally  taken  tWim 
a  cow  suHering  from  what  is  commonly  called   sjKintaneous  cow^|mix. 
This  term  is  not  intended  to  imply  that  the  disease  develops  in  the  cow 
iiulepcTKlently  of  contagiuin,  but  rather  that  ft  appears  without  any  known 
soun  c  of  r»rigin.     This  atteetion  is  believed  to  have  been  more  previa  lent 
among  civws  in  JcunerV  time  than  at  present.      When  <rnc*e  the  disease j 
was  intrc»(hieed  among  a  herd  of  c*(»ws  i>n  a  dairy  farm  it  was  tbund   tol 
spread  from  (me  to  another,  and  thus  ecmtinne  for  months,  and  even 
ye^ir<,  if  iu*w  stm^k  were  contiTiually  ad<led  to  tlie  herd.     As  the  disease 
was  partic:idarly  prone  to  attack  heifers  iluring  t!ieir  tii^t  lactation,  it  18 
eviilent   that  the   infection  was  principally  conveyed   from   one  c*>w  to. 
another  by  the  hands  of  the  milker.      It  is  doubtful  whether  the  disease* 
ever  sprcatls  amemg  bovine  animals  in  any  other  way  tluin  by  imK'ula* 
tiiUK     By  this  means  eowp()X   may  be  eommunicitted  from  one  l>ovine 
animal   to  another  through   an    indefinite  series,  and    the   supply   of 
vaeeiue  virus  thus  prndueetl   need   be  limited  only  by  the  demand  or 
the  tnunber  ttf  animals  inueulated.     It  is  well  known  to  the  propagators 
of  bovijie  virus  that  tlie  disease  canni>t  be  communieated  a  second  time 
to  the  same  he  iter. 

Jenner's  theory  of  the  origin  of  (H)W|)ox  was  that  it  results  (mm 
grease  in  the  hoi'st*.  It  inust  ni>t  lie  understood  that  he  ascrilxnl  the 
origin  of  cowjkcix  t+^  the  ordinary  eczema  to  us  afteetion  that  so  c^jmmonly 
oeenrs  in  hcjrses'  heels  as  the  result  of  inu'leauness,  and  called  **  grease'* 
by  hostlers,  but  to  a  nire  an<l  peculiar  tbrni  of  cru]>tive  tlisease  described 
by  the  Frenc^h  as  eniLV  mu\jamb€i<.  He  believed  that  cowpox  was  due  to 
the  fU"eident:il  eonveyatiee  of  the  virus  (tf  grease  to  the  teats  of  a  cow 
by  a  milker  whose  busitie^s  was  also  to  care  for  horses*  heels  when 
atfected  with  that  disease.  Jcnner  admitted,  hfiwever,  that  he  was  not 
able  to  prove  the  correctness  of  this  opinion  by  **  actual  experiments  con- 
<lneted  immediately  under  his  cnvn  eye,*-  Init  believed  that  tlie  evidctu*C| 
he  collected  was  sufficient  to  establish  it  as  a  fact.  It  is  not  impn>bable 
that  the  grease  sjx>ken  of  by  Jenner  was  in  reality  a  localize<l  eruption 
of  eijuina,  or  h<n>iepox,  for  such  a  disease  is  said  to  exist  among  horses, 
De]>aul  tdaimed  he  had  <lemonstnited  that  this  atfcetion  was  capalde  of 
giving  rise  to  *'nwpox  in  the  ei>\v  l>y  inoculation.  But,  atl(*r  all,  it  must 
be  said  tlrnt  while  Jenner-i  the*try  Itas  n**t  lieen  disproved,  it  has  not 
been  fully  continned,  and  tliat  tlic  theory  that  r(*giu*ds  spoutaneoiLS  cow- 
pox  a»  a  disease  #///'  f/cHtrt^  in  the  bovine  animal  is  probably  correct. 
It  seems  probable  that  there  is  in  the  vesicles  of  vaccinia  some  s}>ecinl 


PATHOLOGICAL   ANATOMW 


659 


batnlliiji  whieli  aet^  as  tlit'  inletHintj  prhn-iple,  but  thiLs  far  iioiu'  has  been 
depirribeiK  The  only  niicnj-orgaTiisois  seen  that  are  at  all  liable  to  serve 
a?  the  infecting  agents  are  certain  cocci,  but  there  is  nothing  peculiar 
al><jnt  rheni  ;  they  cannot  even  be  distinguished  from  the  bacteria  ftiund 
in  tlie  vesicles  of  variola. 

FATHOi.fMfirAL  Anatomy. — Tbt*  lesions  of  vaccinia  are  limited  to 
that  part  of  the  skin  where  the  vesicles  develop.  At  the  point  of  in- 
<Knilutiou  of  tlie  vaccine  vims  the  papillary  layer  of  the  derm  at  fiivt 
tierunies  eongcst<'d,  and  in  the  coursr  of  three  to  tivc  davs  a  slight 
inflammatory  action  is  set  nj),  followed  by  an  exudation  of  Ivmph.  Ah 
tht'  lymph  increases^  tlic  epidermis  is  detached  and  lift^'d  from  flic*  other 
layers  of  the  skin,  and  tonus  the  roof  or  tipper  covering  of  the  vesicle. 
Tin-  srpianious  cells  of  thi'  epidermis  are  not  entin^ly  destroyed  by  the 
ueeumulatiou  of  lymph,  but  are  stretched  and  forced  out  of  their  nijrmal 
relation  to  each  other,  so  as  to  form  cavitiea,  or  mther  partition  walls^ 
witliin  the  vrsif^le.  It  is  a  well  known  fact  that  the  vesicle  is  not  nni- 
lo<"nlar,  Vnit  multilocular  ;  henci*  it  cannot  be  eutirely  emptied  nor  de- 
stroyed by  a  single  punt-ture. 

The  lym|>h  at  hrst  is  thin  and  pellucid,  but  Liter  it  becomes  opaque 
and  viscid.  ExamintHl  mierosciipieally,  it  is  found  to  be  a  mixture  of 
iibriu,  eorpii scalar  elements,  and,  as  tlic  process  advances,  certain  detri- 
tus from  tissue  cbauges,  ami  even  pus  rorpuseles.  In  additifju  tn  this 
a  large  number  of  small  splierieal  lK»dies,  or  micrococci,  may  be  M^m^ 
and  thi'se  eonstitnte,  as  is  generally  bidieved,  the  virulent  elemeut  of  the 
lymph.  In  the  human  snhjeet  tlie  lymjih  is  *"Iearer,  more  limpid,  and 
more  soluble  than  in  the  animal,  and  hence  that  Irian  the  former  may 
be  used  for  transmitting  the  vuecine  disease  with  greater  certainty  of 
*^nc<^8s. 

A  slight  depressiiui,  termed  umbilication,  is  tisnally  ^^cen  in  the 
Vei^icle,  even  at  an  early  stage  of  its  develnpnicnt.  If  carefully  ex- 
amined, it  will  be  found  that  the  centre  of  the  po(*k  where  the  depression 
exists  has  already  undergone  desiccation  ;  this  |*revcnts  central  disten- 
tion of  the  vesicle,  so  that  growth  takes  place  by  pcri]>hcral  enhvrgement. 
As  the  priMx'ss  of  evolution  advances,  the  deeper  layers  *A'  the  skin 
lM*coiue  involvi*d  and  its  cunuective  tissue  stiflcrs  by  iuflamniatorv  and 
ulcerative  action.  In  some  cases  the  iiiflaniniatorv  action  even  extends 
to  the  subcutaneous  tissue  or  may  give  rise  to  a  necrotic  condition  of  the 
skin.  But  all  results  iif  this  kind  when  excessive  should  be  reganled 
as  inrtammatory  eonijjlieations  nither  than  as  essential  features  of  true 
vaccinia. 

The  scab  which  forms  as  the  ultimate  result  of  the  evolution  of  the 
pock  >hnws,  when  examined  mi<'rnsriipieally,  not  only  the  organisms 
already  mentioned  as  present  in  the  lymph,  l>ut  also  blood  corpuscles, 
pu»  corpuscles,  broken-<hnvn  epithelium,  and  other  debris.  As  a 
sequence  of  the  destruf^tion  whreh  liiLs  taken  plaee  in  the  connective 
tissue  elements  of  the  <leeper  lay*Ts  of  the  skin  a  permanent  eieatrieial 
lesion  remains.  The  ciratrix  is  tn  a  great  extent  peeidiar  and  ([ulte 
diaracteristic.  One  tliat  is  perfe<'tly  tyjiieal  i>n"seuts  well  dr tilled  mar- 
gins, Ls  reticulated  or  foveolated,  and,  witliuut  much  stretch  of  the 
imagination,  looks  as  if  it  had  l)een  stami>etl  into  the  skin  by  a  sharply- 
cut  die.     It  hiLs  been  said  that  genuine  jxH-ks  are  frequently  not  fid- 
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red  bv  ^carsj  but|  i^^^ithout  denying  this  absolutely,  the  writer  woM 
jdYise  that  euch  assertfons  should  be  regunied  wi'tli  ^^me  d^grt^c  of 
skepticism. 

Symptoms  akd  Cdurbe  of  the  Du^ease. — ^Yaceinia  in  the  Iiunum 
jec't,  a^  already  Htatpcl,  i^  alwaj^B  produced  by  inoculatiou.      During 
first  two  or  thrt'e  days^  after  the  inssertlon  of  the  vaccine  \  iru.s  uo 
iptoms  are  observed  beyond  thoise   incident  to  the  .slight  abrzL^iou 
the  t^kin  mude  by  llie  oj>emtor\H  knife.     On  the  thii'd  nr  fr*iirth  day 
jty  faint  nxlnesni  may  be  seen  around  the  site  of  the  iniK:*nlatioii,     Thin 
c^dness  gradually  increaj^es,  while  ut  the  same  time  a  distinct  {mpule  h 
lortuefl,  which  beconie?*  slightly  more  prominent  by  iuereiising  in  ar^ 
itber  than  ht»ight.     On  the  fifth  day  the   lesion  Ijeginii  to  a^ssume  a 
ut^icidar  t*«>mlition.     This  i.^  u.^uiUly  .sc*en  iirst  at  the  margin  of  the  &€^ii 
of  incteulation.     The  vesicle  gradually  inc^ea>K^s  in  j^ize,  and  the  lymph 
that  It  contains  is  at  first  tbiu  and  perieetly  tmnsjiarent.    On  the  eighth 
day  the  vesicle  reaches  it8  greatest  perlectiun  :   it  h  then  eonsitlendiiy 
elevated  al»ove  the  ?^nrfa<3e  of  the  nkin,  and  preseutta  a  pearly  or  yelluw- 
ish  aii[H'anuKx^    When  examined  closely  it  will  be  found  to  have,  even 
at  an  early  stiigeof  iti?  development,  an  umbiliait€Hl  form  similar  to  thai 
seen  in  the  vesicles!  of  variola*    Alxiut  this  time  there  appears  around 
the  vesicle  an  inflammatory  circle  which  is  called  the  areola*     During 
the  ninth  and  tenth  days  the  ri^dticss  increases  and  the  inflamed  skin 
becomes  tc*nse  and  [lainful,  and  stit^aks  nf  rc<luetss  oflten  cxti^nd  a  con- 
mderable  distil  nee  from  tlie  lesion  (Plate  IX).    When  the  action  18  in- 
tense a  few  papillary  eh'vations  appear  near  the  vesiele.     Oe«^sionaIly 
the  etdlular  tissue  becomes  involved  in  the  iutlanunatory  action,     Fre- 
queutly,  inde(Hlj  the  glands  of  the  axilhi  8well  and  become  painful,  pro- 
videil  tliat  the  inoculation  has  been  done,  as  is  cnstomar\%  on  the  arm. 

At  tlie  Slime  time  mild  (constitutional  synnitonis  ap])iai\  SH^Jh  rip^rs 
sometimes  occur,  followed  by  very  moderate  elevation  of  the  temperature. 
It  is  not  often  that  the  tempemture  rises  more  than  one  or  two  degrees 
above  the  normal.  There  are  apt  to  be  malaise,  irapainnl  appetite,  and 
disturbed  sleep  ;  but  none  of  these  symptoms  continue  very  long.  In 
recording  very  carefully  the  constitutional  disturbance  observed  in  his 
first  case  of  induced  vaccinia,  Jenner  says  :  "  On  the  seventh  day  he  (a 
boy  aged  eight  years)  complained  of  uneasiness  in  the  axilla,  and  on  the 
ninth  he  became  a  little  chilly,  lost  his  appetite,  and  had  a  slight  head- 
ache. During  the  whole  of  this  day  he  was  perceptibly  indis|)osed,  and 
spent  the  night  with  some  degree  of  restlessness,  but  on  the  following 
<lay  he  was  perfectly  well."  It  cannot  be  doubted,  however,  that  many 
children  pass  through  the  regular  course  of  vaccinia  without  any  appar- 
ent systemic  disturbance  ;  while,  on  the  other  hand,  it  sometimes  hap- 
pens, especially  in  secondary  inoculations,  that  the  symptoms,  both  con- 
stitutional and  local,  are  very  severe.  It  occasi(>nally  hai)i>ens  in  severe 
cases  of  primary  va(;(;inia  that  a  cutaneous  eruption  aj>pears  at  this  stage 
of  the  disease.  This  eruption  consists  of  numerous  maculae  similar  to 
measles,  and  covers  almost  the  entire  body.  On  account  of  its  com- 
paratively frequent  association  with  the  vaccine  process  it  has  been 
called  roseola  vacclnosa.  It  seldom  continues  Icmger  tiian  two  or  three 
days.     Fever,  of  course,  accompanies  this  symj)t(nn. 

On  the  eleventh  or  twelfth  day  the  pock  begins  to  fade.     In  its  declin- 
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iiig  stage  its  conteiita  become  opaque,  desiccation  appears  in  its  centre, 
an<l  the  areola  sliades  off  into  two  or  three  concentric  circles,  varying 
in  color  from  a  j)ale  red  to  a  deep  red  or  livid  tinge.  By  the  fifteenth 
day  desi(?cation  is  usually  completed,  although  the  crust  does  not  fall 
off  nor  can  it  be  easily  removed  until  the  end  of  the  third,  and  fre- 
quently not  until  the  end  of  the  fourth,  week.  The  completed  crust  is 
of  a  nuihogany  color,  rough  on  its  exterior,  thin  at  it  centre  and  periph- 
ery, with  a  thick  circular  ridge  between.  The  scar  is  at  first  red,  but 
in  the  course  of  a  few  months  becomes  |)aler  than  the  surrounding  skin. 
It  is  pitted  or  foveolated,  and  not  unfrequently  presents  radiating  bands 
or  stria?  of  cic»atricial  tissue. 

As  the  analogy  between  cowpox  and  smallpox  is  in  ma^t  resi)ects 
very  close,  and  as  variola  frequently  differs  in  the  duration  and  severity 
of  its  locid  manifestations,  so  also  it  must  not  be  expected  that  the 
IcH'al  l(»sions  of  vacx^inia  will  invariably  follow  the  typical  course  just 
il<\scrib<»(l.  In  vsome  cases  the  course  of  the  disease  is  undoubtedly 
shorter  and  milder,  while  in  others  it  is  longer  and  severer.  No  devia- 
tion, however,  should  occur  in  the  evolution  of  the  jxK^k  ;  that  is  to 
sjiy,  it  should  ])ass  through  the  stages  of  papulation,  vesiculation,  and 
pustulation.  The  vesicle  may  be  delayed  in  making  its  ap[)earance  or 
tiirdy  in  its  development.  It  has  been  known  to  apjK^ar  jis  late  as  one 
m(»nth  after  the  inoculatif)n  was  done,  and  then  develop  and  run  regu- 
hirly  through  its  course.  liikewise  the  constitutional  symptoms  are  not 
uniform  ;  they  may  not  be  present  at  all,  or,  if  present,  are  so  mild  as 
to  pass  unobserved. 

Passing  over  the  numerous  irregularities  of  the  vaccine  lesion 
d(»scribed  by  thii  earlier  writeiv,  it  is  deemed  ne(H\ss{irv  to  refer  only  to  a 
single  spurious  variety  which  has  grown  more  fre([uent  of  late  years — 
njnn(»ly,  the  red  raspberry  excrescence,  as  it  is  conmionly  termed.  This 
growth,  when  seen,  usually  appears  from  three  to  seven  days  after  the 
intrcMluction  of  the  virus,  l)(»ginning  as  a  red  elevation  at  the  site  of 
in<MMilation,  quit<»  similar  in  appearance  to  the  papule  of  true  va<'cinia, 
but  instead  of  a<lvaneing  to  th(»  v<'si<»iilar  stage  it  remains  hard,  dense, 
bright  re<l  in  color,  and  nodular  in  form,  looking  not  unlike  a  small 
na'vns.  A  thin  fragile  crust  forms  on  its  surface,  but  when  this  is 
removed  the  h'sion  continu<'s  to  present  the  sjime  general  appearance 
ju^t  described.  It  is  very  |MTsist<'nt,  remaining  usually  for  w<»eks  or 
ev<'n  months  ;  no  angola  forms  around  it  at  any  time,  and  it  is  not  fol- 
lowed by  a  scar. 

This  jM'culiar  excrescence  was  described  by  some  of  the  earlier 
writ<rs  on  vaccination,  but  during  the  long  pericnl  in  whi<'h  humani/ed 
virus  was  used  <*xclusively  it  was  not  observ(»d.  Since  the  introduction 
and  general  <*mployni<'nt  of  animal  vjiccine  virus  it  has  fre(iuently  been 
se<'n.  It  seems  therefore  that  it  <M'curs  as  the  residt  of  inoculating  the 
human  sul)ject  with  some  unknown  form  of  in(Tt  or  non-specific  mate- 
rial tak<'n  from  a  vaccinated  bovine  animal.  That  this  is  a  spurious 
form  of  the  vac<'ine  disease^,  an<l  utterly  devoid  of  protective  jM>wer 
against  eitluT  variola  or  vacM'inia,  the  writ<T  has  had  ample  opportuni- 
ties of  proving. 

CoMiMJcATioNs  AND  SKi^rKr./K. — The  complications  liable  to  rise 
in   the  <'<»urs(»  of  vac<'inia  an*   not   numerous.     Those  due  to  excessive 
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inflaiuniatorv  action  of  the  skin  are  most  common ;  but  they  usually 
occur  as  the  result  of  undue  traumatism,  or  injury  to  the  |)ock  and  the 
accidental  introduction  of  septic  material,  or  some  pre-existing  cuta- 
neous disease,  or  some  dyscrasia.  In  children  with  a  strongly  marked 
scrofulous  diathesis,  lymphangitis  and  lymphadenitis,  more  or  less 
seven*,  not  unfrequently  result.  Likewise,  where  there  is  a  tendency  to 
e»czema,  that  affection  sometimes  follows  the  maturation  of  the  p<x^k. 
In  the  early  days  of  vaccination  it  wjis  thought  that  any  existing 
cutaneous  disease,  however  mild,  was  not  only  liable  to  be  aggra- 
vated by  vaccinia,  but  that  its  presence  was  likely  to  interfere  with 
the  most  i)erfect  deveh)pment  of  the  vaccin(»  lesion.  TJiis  belief,  tlie 
writer  thinks,  is  not  altogether  warninted  by  experience.  It  is,  of 
course,  desirable  that  a  (^hild  should  be  free  from  any  disease  whatever 
when  vaccinated,  but  when  there  is  danger  of  variolous  infection  no 
cutaneous  disorder,  not  even  that  resulting  from  the  acute  exanthemata, 
should  interfere  with  the  prompt  performance  of  the  operation. 

There  are  a  few  diseases  of  a  sp(»cific  character  that  may  be  tnins- 
mitted  by  vaccination,  esjwcially  when  proper  cure  is  not  exerciseil. 
Impdlf/o  contaghmi  is  said  to  have  been  communi(»ated  by  the  use  of  a 
vaccine  crust  taken  from  a  |KTson  in  whom  that  disease  coexisted  with 
vaccinia.  Kn/Mipeia:<j  also,  has  been  known  to  follow  vai'cination,  but 
it  must  be  admitted  that  this  is  a  rare  complication  at  the  present  day. 
The  writer  is  familiar  with  a  few  instanc(»s  in  which  it  occurred  many 
years  ago  as  the  result  of  carelessly  using  decom|M)sed  humanized  crusts. 
It  is  generally  believed,  however,  that  the  more  frequent  source  of  erj'- 
sip(»las  is  s(»condarv  infection,  resulting  from  the  presen(»e  of  the  conta- 
gium  of  that  disease  in  the  surroundings  of  the  patient. 

Of  all  possible  complications,  the  most  serious  is  si/philiif.  For  a 
long  time  it  was  donbtrd  whether  this  di.M'nse  could  be  communicatiHl 
by  vac('inati(>n,  but  since  the  careful  study  of  the  subject  ami  of  cases 
by  M.  Viennois  of  France  and  Jonathan  Hutchinson  of  I^ngland  the 
truth  of  the  matter  has  come  to  be  recognized  by  the  profession  gener- 
ally. It  was  at  first  thought  possible  to  conv<y  syphilis  by  vaccination 
only  when  vaccine  lynij)h  was  taken  from  syphilitic  subjects  in  such 
careless  manner  as  to  permit  of  its  contamination  by  blood,  but  it  has 
been  shown  by  Hic(>rd  an<l  Jonathan  Hutchinson  that  vaccine  lymph  is 
never  entin-ly  tree  from  bIoo<l. 

While,  therefore,  it  is  possihh'  to  transmit  this  ^Ireadcnl  disease*  in 
this  way,  the  danger  has  been  greatly  exagg<'rate<l.  It  has  fallen  to  the 
lot  of  but  few  t(>  H'(»  cases  of  vaccin(>-syj)hilis.  It  is  a  well  known  fact 
that  the  inherited  form  of  the  <liseas(»  usually  manifests  itself  (luring  the 
\\r>\  two  or  three  months  of  infantile  life  ;  therefore,  by  carefully  ol)serv- 
ing  the  health  oi'  the  infant,  an<l  declining  to  take  virus  from  any  child 
nn<ler  four  month-;  of  age,  the  risk  of  <*ommnnicating  syphilis  by  vac- 
cination wonld  be  entirely  nii,  He>i<les,  it  is  easy  now  t<»  allay  the 
fear-  of  the  ino>i  timid  in  n«gar<l  to  this  matter  by  th<'  employment  of 
vac<'ine  lyn»|)h  from  the  heifer,  sin<*e  that  animal  is  known  to  be  insus- 
<'e|)til)le  to  >yphili<. 

Thcrr  are  only  two  se<|nehe  that  follow  va<*<Mnia — one  is  immunity 
from  \ariola,  and  the  other  is  the  scar.  The  scar  is  usually  charact4»r- 
istic,  but   in  very  ex<'eptional  <'ases  the  writer  has  known  it  to  a.^ume 
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the  ap|>ea ranee  of  a  keloid  growth.  In  these  eases  bovine  virus  had 
bc^en  employed. 

Thk  Technique  of  Vaccination. — Humanized  Vinis. — Previous 
to  the  introduetion  of  animal  vaceination  in  this  country  and  the  propa- 
gation of  bovine  lymph  humanized  virus  was  employed  exclusively. 
In  JennerV  time  it  was  the  habit  to  use  this  virus  in  the  form  of  lymph 
from  the  vesiel<\  Jenner  believed  that  only  the  superficial  lymph  should 
1k'  (Muployed,  while  others  contended  that  it  should  be  taken  from  the 
fi<M>r  of  the  vesicle.  Time,  however,  has  shown  that  the  lymph  from 
all  parts  of  the  vesicle  is  equally  efficient.  The  time  of  taking  the  lymph 
is  undoubtedly  of  much  greater  importance.  Experience  has  long' since 
shown  that  the  proper  time  to  take  it  is  from  the  fifth  to  the  eighth 
day,  since  at  a  later  period  it  is  quite  sure  to  become  mixed  with  inflam- 
mat<»ry  prcnlucts.  No  lymph  should  be  taken  after  the  formation  of 
the  areola.  Jenner's  instructi<m  on  this  jmint  was  very  explicit  and 
emphatic,  and  indeed  considered  so  important  that  it  was  chilled  the 
golden  rule  of  vaccination.  It  was  this  :  "  Never  to  take  the  virus 
from  a  vaccine*  pustule  for  the  purpose  of  inoculation  after  the  efflor- 
escence is  formed  around  it.  I  wish  this  efflorescence  to  be  considered 
as  a  sacrcnl  boundary  over  which  the  lancet  should  never  pass." 

No  form  of  virus  is  more  certain  to  succeed,  and  surely  none  gives 
better  results,  than  fresh  lymph  taken  from  a  vesicle  on  the  eighth  day 
of  its  dev(*lopment.  This  will  often  succeed  in  producing  vaccinia  after 
every  other  variety  of  vims  has  failed.  Unfortunately,  the  lymph  doi\s 
not  retain  its  virulence  very  long  in  a  dried  state,  except  in  the  form  of 
crust,  an<l  arm-to-arm  vaccination,  which  is  th(»  most  successful  method 
of  using  it,  is  but  nirely  ]>racticable  in  this  country.  Attempts  have 
birn  made  to  preserve  the  lym])h  in  capillary  tubes  hermetically  sealed, 
but  it  has  been  foun<l  that  its  virulent  property  is  difficult  of  preserva- 
tion in  this  way.  The  crust  is  the  only  form  of  humani/ed  virus  that 
is  readily  accessible  or  that  can  be  (l<»pende<l  on  when  it  is  necessary  to 
prcs<'rv<'  it  f(>r  a  long  time.  Formerly  the  crust  was  the  common  source 
of  vaccine  supply,  but  it  has  been  supplantc<l  nhnost  entirely  by  va<*cine 
lymph  from  bovine  animals.  Direct  observation,  however,  has  fully 
couvinccd  the  writer  that  the  former  virus,  especially  that  which  has 
Immii  long  huinanizc<l,  is  far  more  trustworthy  than  the  latter  as  a 
pn»|>hylactic  agent  after  exposure  to  the  contagium  of  variola.  This 
is  not  only  because  of  the  well  known  fact  that  humanized  virus  suc- 
ce<'ds  more  readily  than  the  bovine  lymph  usually  found  in  the  market, 
but  aKo  becau-ic  it  is  prompt(»r  in  its  action,  pro<lu<'es  a  vesicle  that 
reacho  maturity  earlier,  and   thus  affords  speedier  protection. 

An'niKil  Vaccnic, — By  animal  vaccine  is  meant  tlu'  vjummuc  that  is 
produced  in  calves  or  young  heifers  by  the  continne<l  propagtition  of 
viru>  taken  originally  from  a  cas<*  of  spontaneous  cowpox.  It  is  neces- 
sary to  consider  only  thre<'  forms  of  this  vaccine — the  licjuid  lymph, 
dried  lymph,  and  the  crust.  The  li<|ui<l  lymph  is  active  when  it  can  be 
used  direct  from  the  calf,  but  when  store<l  in  capillary  tubes  it  s(K)n  loses 
its  vinilence.  S»ine  crusts  an'  active,  but  most  of  them  are  inert. 
R<*>ide-,  they  contain  a  gcMul  deal  <>f  debris  an<l  matter  liable  to  undergo 
(h'couipo.-ition  ;  hence  they  should  never  be  used.  The  dried  lymph, 
therefon-,  is  the  form  gen<  r.illy  employe<l,  and  this  is  usually  servcKl  to 
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thf  profoj^sioij  on  ivory  jifiints,  somt^tlmes  on  nlips  of  quills.  Tt  should 
hv  kept  niol  and  tree  Ironi  nif>ist!irc\ 

In  iMU^fonTiinp  vacinimtion  the  upper  layer  of  tlie  skiu  should  Ik? 
sH^ditly  abraded,  ho  that  the  virus  niay  be  hrttu^ht  iu  rfmtaet  with  the 
ahsorlK'iits-  This  uiiiy  he  done  Uy  nutans  cif  an  nniinary  laneet  i»r  ati 
ivorv  point  eontaiiun}/  the  htnioe  lymph.  An  instrument  nc»t  Um)  simrp 
is  preferable  tor  the  ojjeration,  as  the  hi>ruy  layer  of  the  entiele  *^ltould 
bo  semped  or  scratched  mther  than  ineistiL  Too  mueh  oimn^  of  hliMKl 
is  nudes  iralde.  Immediately  the  virus  si  ion  hi  he  well  FublR*il  on  tlie 
abraded  surfaee.  If  dried  vareine  from  the  liovine  animal  be  ijmhJ,  it 
shcadd  first  be  perfeetly  tlissolved.  In  usiujLC  humanized  virus  in  the 
ilirm  of  a  <'rust  or  seab,  a  small  fragment  shuuld  be  eut  i>ff  and  crushed 
to  a  tine  [xivvder  between  t\vo  |>ieees  of  glass,  sueh  lis  microseo|)e  slidi^s, 
then  luoisteued  with  steribzi'd  water  and  brought  to  the  eonsi^tenee  of 
uuieilage.  Of  course  the  skin  i>f  tlie  ]»atient  at  the  ^^ite  of  the  inoeula- 
tion  should  be  prcnierly  <•  lea  used  witli  some  antiseptie  sohition  befort^ 
the  o|H"ration,  and  tlie   laneet  sterilized. 

A|njrt  fVoTu  th<'  tibjei'lion  nri.^ing  from  the  presenee  of  the  sear«  it  id 
ni>t  important  «m  what  part  of  the  eutaiieous  surfaee  the  inoeulatiou  is 
done.  The  region  most  fretpiently  selected  is  the  arm  near  the  insertion 
of  the  deltoid  muscle.  This  part  is  easily  aeeessible,  while  at  the  same 
time  it  is  iHiin]iaralively  free  from  muscular  eoiitraeti*m  and  lymphatic 
jjlunds.  After  the  cjp<Tatiou  it  is  advisable  to  keep  the  arm  bait*  ftir  a 
few  minutes.  Tht*  praetiee  of  ap[>lyinti:  court  plaster  should  Uv  fH>n- 
demneil.  To  avctid  irritation  from  the  clothing-  there  is  no  objei*tif»n  to 
using  some  one  of  the  shield:^  devmd  by  iutetrmncnt*maker»,  althoU|;h 
tliey  are  not  usually  required. 


Utivacfinftteil  .....,*.,,.....,., 
Hiiiiiiiiig  to  have  kw-vn  vaccinated  ;  no  visible  scar  .  . 
Viicinniiteti  fmni  tniv  to  »vvvn  ijjiyi*  before  the  appear- 

mn%^  i>f  tlie  vnrii»l»iUM  eruplion  *..»....«. 
Vucctiijiied  lon^T  (liari  84»vcii  days  bi?fore  the  vario- 

loii*  cnjptioii  iipt>can>d      .        .  *  .        . 

V«ix!inate<l  in  lufuiiey^ — one  good  scar     ..,..,, 
*'       **      —  '*    fair     •*        

_   **       '' !!_.::i_**  poor  **     

Total  nuiTilii*r  Hhowiiiju  one  sour    . 

Vaccinated  in  infiincv— two  good  scsra . 
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'^ *^ ['_  —  '*  poor    '' 

Tot»l  THamb^r  showing  two  ocani *   . 
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Total  nwmWr  showing  thret*  Miirs    ...... 

Vttccinfttcd  in  i»j fancy — ffMir  or  ratm^  p^id  «»cars  .  .  . 
Vacctnalcnl  in  infancy — four  or  tnon*  fair  **cnr»  .  .  . 
Vaccinated  in  infancy— four  or  more  jioor  ficaxn   ,    .    . 

Total  number  showing  four  or  meat  acam  .   .    , 
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The  opinion  has  been  advanced,  more  especially  by  Marson  of  Lon- 
don, that  the  degree  of  vaccinal  protection  in  an  individual  is  directly  pro- 
portionate to  the  number  of  insertions  made.  This  opinion  was  based 
upon  his  very  extended  experience  with  smallpox,  in  which  he  found 
that  the  disease  was  less  severe  and  less  fatal  in  proportion  to  the  num- 
ber of  vaccine  scars  borne  by  each  patient.  According  to  his  statistics, 
the  death  rate  among  patients  showing  one  scar  was  7.5  per  cent.,  two 
scars  4.125  per  cent.,  three  scars  1.75  per  cent.,  four  or  more  scars  0.75 
per  cent.  Among  those  presenting  imiformly  typical  scars  the  death 
rate  was  still  less.  The  writer's  experience  on  this  |X)int  does  not  en- 
tirely agree  with  that  of  Marson's,  as  may  be  seen  in  the  preceding 
table. 

According  to  the  writer's  experience,  the  quality  of  vaccine  scars  is 
a  far  more  reliable  indication  of  the  degree  of  protection  than  the  qaan- 
tihf.  The  table  shows  that  when  the  scars  are  tj'pical  it  makes  no  dif- 
ference whether  they  are  single  or  multiple,  the  protection  being  practi- 
cally the  same.  There  is  no  doubt  that  vaccinia  characterized  by  a  single 
typical  vesicle  confers  immunity  against  smallpox  ;  it  is  impossible  for 
multiple  vesicles  to  do  more.  However,  as  a  safeguard  against  failure 
when  the  danger  of  variolous  infection  is  imminent,  it  is  advisable  in 
vaccinating  to  make  more  than  one  insertion. 

The  a(/e  at  which  it  is  proper  to  vaccinate  a  child  is  a  matter  of  some 
importance.  Unless  some  circumstance  should  arise  requiring  vaccina- 
tion to  be  done  earlier,  it  is  advisable  to  defer  the  operation  until  the  child 
is  three  months  old.  The  most  suitable  age  is  from  three  to  six  months. 
It  is  not  well  to  postpone  the  operation  longer,  else  the  systemic  dis- 
turbances arising  from  teething  may  be  added  to  the  irritation  from  the 
vaccination,  and  thus  increase  the  discomfort  of  the  child.  But  where 
there  is  actual  danger  of  exposure  to  the  contagium  of  smallpox,  denti- 
tion should  not  interfere  with  vaccination,  nor  should  a  newborn  infant 
be  considered  too  young  to  undergo  the  operation. 

Revacctnation. — Experience  has  demonstrated  the  fact  that  in  a 
certain  number  of  persons  the  protection  from  vaccinia  in  infancy  is 
permanent,  while  in  others  it  gradually  diminishes,  and  after  the  lapse 
of  a  number  of  years  frequently  disappears  entirely.  This  fact  has 
been  determined  by  noting  the  large  number  of  persons  in  adolescent 
and  adult  life  who  are  susceptible  of  revaccination  ;  also  by  observing 
that  in  all  epidemics  of  smallpox  a  large  proportion  of  the  cases  occur 
among  persons  who  were  vaccinated  in  infantile  life.  The  statistics  of 
smallpox  hospitals  in  this  countr}^  and  in  England  show  that  from  41 
to  78  per  cent,  of  the  admissions  are  post-vaccinal  cases.  It  is  very 
difficult  to  determine  the  proportion  of  persons  vaccinated  in  infancy 
that  fail  of  permanent  protection,  but  it  is  believed  to  be  not  far  from 
75  per  cent.  Some  years  ago  a  very  careful  observation  in  a  certain 
American  city  showed  that  of  2362  ptTsons  revaccinated  with  reliable 
virus  (no  child  under  twelve  years  oM  with  a  good  scar  being  in- 
cluded in  this  number),  77.1  per  cent,  were  susceptible  to  some  form 
of  vaccinia. 

We  have  no  means  of  ascertaining  the  age  or  period  of  life  at  which 
the  protection  from  vaccinia  in  infancy  is  liable  to  diminish  or  cease 
entirely,  except  by  applying  the  test  of  revaccination  or  by  noting  at 
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Among  tlie  5321  ea*^c^  of  Hmallpox  admitted  to  the  Mmiirii*al  Hrw^- 
pitul  oi'  Philadelphia  since  the  institutitni  has  been  under  the  writer;* 
cure,  n«)W  exactly  twenty  five  yi*arsj  only  two  vaccinated  [latients  nnder 
one  year  old  were  admitted.  One  of  thene  wiw*  a  child  eleven  nu>ntim 
old  wlio  had  been  vaccinated  two  montlm  previonHly  and  fallowed  a  ^mhI 
^car.  The  ernption  consisted  of  only  nix  small  vcsiclr^*  and  the  oh  lid's 
health  was  scarcely  disturbed.  The  other  patient  had  the  disea.se  so 
indistinctly  marked  that  it  was  almost  impossible  to  feel  certain  of  the 
diagnosis  of  varioloid.  An  exceedingly  modified  form  of  small{)ox  was 
occasionally  seen  among  well  vaccinated  children  between  the  ages  of 
one  and  seven  years,  but  no  deaths  occurred  except  when  there  was  a 
serious  com|>lication.  The  child  that  died,  whose  case  is  classified 
under  the  head  of  "  fair  scars/'  was  a  foundling  about  a  year  old, 
batlly  nourished  and  very  feeble,  with  a  disordered  digestion.  The 
eruption  consisted  of  only  a  very  few  small  vesicles.  Death  really 
resulted  fnmi  inanition.  Very  little  need  be  said  of  the  cases  classified 
in  this  age-period  under  the  head  of  **  poor  scars,"  as  the  vaccination  in 
them  had  l)e('n  in  good  part  either  imperfect  or  spurious. 

Between  the  ages  of  seven  and  fourteen  years  it  is  found  that  the  |K>st- 
vaccinal  cases  inerease<l  cimsiderably,  and  occasionally  death  occurred, 
even  when  the  infantile  vaccination  was  quite  thorough.  At  fourteen 
years  of  ag(»,  or  the  period  of  puberty,  and  thereafter,  the  protection  is  apt 
to  diminish,  and  often  disappears  entirely.  These  facts  lead  to  the  con- 
clusion that  when  there  is  danger  of  ex |)osure  to  smallpox  all  vaccinated 
children  who  have  reached  the  age  of  seven  years  should  be  revaecinated  ; 
also  that  revaccination  should  be  pnictised  systematically  at  the  age  of 
puberty  whether  smallpox  be  present  or  not.  When  the  primary  vac- 
cination is  not  done  until  the  child  is  seven  or  eight  years  old,  the  pro- 
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tof'tioii  is  more  lik(»ly  to  be  permanent ;  still,  it  is  advisable  to  subject  sueh 
eliil<lren  to  the  test  of  revaeeination  at  the  jxTiwl  of  life  just  mentioned. 
The  writer  believes  that  it  may  l)e  laid  down  as  a  rule  that  if  a  ehild  l>e 
sueeessfully  vaccinated  in  infancy,  and  agjiin  at  the  age  of  pul)erty,  the 
protection  will  be  jK^rmanent.  The  ex(?eptions  to  this  rule,  however, 
may  be  sufficient  to  warrant  a  rejwtition  of  the  vaccination  whenever 
then*  is  great  danger  of  variolous  infei^tion. 

Th(^  question  is  often  asked.  What  constitutes  a  successful  revaeeina- 
tion ?  This  is  a  ([uestion  about  which  there  is  some  diversity  of  opinion. 
Many  believe  that  unless  the  vesicle  and  areola  observe  the  course  of 
true  va<'cinia  the  eifect  is  merely  local  and  devoid  of  proi)hylactic 
]K>wer.  But  it  is  evid(»nt  on  a  little  reflection  that  there  is  no  more 
reason  why  we  should  ex|K'ct  the  vaccine  disease  produciHl  by  revaeeina- 
tion to  be  typical  than  that  we  should  expect  small|H)X  aftc»r  va(!cina- 
tion  to  run  the  typical  course  of  variola  vera.  If  there  be  modified 
small[)ox  or  varioloid  after  vaccination,  so  should  there  b(»  UKwliticHl 
vaccinia  or  vaccinoid.  From  these  premises  the  conclusion  may  be 
deduced  that  as  varioloid  confers  immunity  against  a  recurrence*  of 
smallpox,  so  also  does  the  modifieil  form  of  vaccinia  resulting  from 
revaeeination  remove  from  the  individual  whatever  susceptibility  to 
the  disease  may  be  presc»nt. 

As  to  the  value  of  revaeeination  there  can  be  no  question.  Bousquet 
says  very  truly  that  then*  never  has  been  an  epidemic  of  small])ox  since 
the  general  employment  of  Jennt»r's  discovery  which  has  not  proved  the 
virtues  both  of  vaccination  and  revaeeination.  He  adds  :  ''The*  success 
of  re vac<*i nation  is  at  the  sanie  time  the  etlect  aixd  ])roof  of  the  wants 
of  the  system  ;  .  .  .  .  when  it  succeeds,  it  not  only  proves  that  the 
protective  power  of  vaccination  is  diminished,  but  it  sujiplies  a  remedy 
for  this  diminution."  Among  the  earliest  and  most  conclusive  pr<K)fs 
of  tlu»  value  of  revaeeination  are  the  statisti(»s  furnished  by  the  Wurtem- 
berg.  Bavarian,  and  especially  the  Prussian  armies.  Of  14,284  revac- 
cinat<'d  soldiers  in  AVurteniberg,  only  1  ease  of  smallix)x  o<*curred  in 
five  years;  and  only  .*i  among  26,JHj4  revaccinated  civilians.  During 
three  seven*  epi<lemics  in  Copenhagen  not  a  single  case  of  varioloid 
o<'curre(l  among  persons  who  had  been  revaccinated.  Also,  during  a 
v<Ty  malignant  epidemic  which  a  number  of  years  ago  nearly  decimatHl 
Li('»ge  it  is  said  that  none  of  those  who  underwent  revaeeination  snflered 
from  the  disease. 

Perha|)s  the  most  conclusive  proof  of  all  is  that  found  in  the  statis- 
tics of  smallpox  hospitals.  After  an  experi(»nce  of  thirty  years  in  the 
hosj>ital  of  London,  Mars(»n  state<l  that  but  few  patients  were  admitted 
during  that  time  who  had  l)een  n'vaccinated  with  eileet,  and  that  these 
suilere<l  from  varioloid  in  a  very  mild  form.  During  this  long  service 
it  was  his  custom  to  revaceinate  all  the  nurses  and  servants  wh<»  had  not 
had  smallpox  on  their  coming  to  live  at  the  hospital,  and  not  one  of 
these  e<»ntraeted  the  <lis<'ase.  At  a  time,  however,  when  a  large  number 
of  workmen  were  employ<*d  about  the  h<»spital  most  of  them  consented 
to  be  revae<'inate<l,  but  then*  were  a  few  that  declined  ;  of  the  latter  two 
took  smallpox,  while  of  the  former  all  escaped.  During  the  writer's 
experience  of  twenty-iiv<'  years  no  resident  physician,  nurse,  nor  any 
other   employe    of  the  Municipal    Hospital  of   Philadelphia   who  had 


I  *^:vii«vjnated  before  conunt^nein^  ilutv  hm  HtifFeretl  from    small- 

.     Perhaps  an  exception  shtnikl  be  made  in  tlie  t-a^^*  of  a  ftMiiale 

iT^e  \yho  wns  rt^vaceinated  on  the  lUiy  of  coininonoiog  wt^rk,  an<l    in 

n  tlie  vaot^ine  dif^ea«?e  wa*?  alrtiost  typieal.     In  the  eoiir^t*  nf  about 

;eeks  one  or  two  varioloui*  vesicle^i  ap[^>eiired  on  her  fbrehf*ad  near 

til^e  of  her  Iniir,     Prt^et^lhig  thi^  jiyraptoQi  there  tiad  boon  ven* 

febrile  repletion  for  a  day  r»r  two^  bnt  she  wa.^  at  no  thoL*  iueiipHoi- 

froin  i>erforniing  her  usual  diitie,^. 

As?  tlie  limits  of  thi??  artiele  will  not  permit  of  a  more  extendt*il 

iiim>  of  the  evidence  in  support  of  revaeeiiiation»  the  writer  inii?*! 

kcludef  believing  that  the   te??tnnoi]y  in  \ti<  ta\or  alrt^ady  adtUuH^d 

m>  strong  to  admit  of  itg  negleet.     In  view  of  all  the  atMLMunnlattHl 

'3  in  favor  of  vaeeinal  protcH'tion,  it  dot*K  not  iH*em  entirely  vi*^iouary 

Kt  aesume  that  if  vaecination  were  eHieiently  ]x*rff>rnied  in  infaiiey  and 

yetematiadly  repente^l  at  the  iige  t>f  pnherty,  if  not  eiirlier,  Jenner'?<  s^i 

ailed  drt^am^ — that  viiceination  is  capable  of  extirpating  small [hix  from 

liiB  earth — would  verily  bec^ome  a  realizzitiou.     But  whether  this*  agent 

will  ever  be  so  univenmlly  and  wi^^ly  employed  a»  to  confer  on  mniikind 

itis  greatest  possible  benefit  ib  doubtfuL 


VARICELLA. 

By  WILLIAM  M.  WELCH,  M.  D. 


Synonyms. — English,  Chickenpox,  Waterpock,  or  Glasspock  ;  Ger- 
mau,  Wa.<.serpocken,  Windblattern,  or  Sehafpocken  ;  French,  La  V^ro- 
lette  or  Verricelle ;  Latin,  Variola  notha  seu  spuria ;  Italian,  Rava- 
glione. 

Definition. — Varicella  is  a  contagious  eruptive  disease,  occurring 
chiefly  in  childhood,  characterized  by  slight  fever  of  short  duration,  and 
rapidly  developing  vesicles  which  begin  to  desiccate  on  the  fourth  or 
fifth  day,  leaving  occasionally  persistent  scars. 

History. — No  clear  or  exact  description  of  varicella  appears  to 
have  been  given  by  writers  previously  to  the  seventeenth  century, 
although  the  disease  was  evidently  known  before  that  time.  Rhazes 
described  a  mild  eruptive  afiTection  resembling  smallpox,  but  which  gave 
no  protection  agjiinst  that  disease.  This  affection  was  doubtless  vari- 
cella. The  first  accurate  description  of  the  eruption  of  varicella  was 
given  by  Riverius  in  1646.  Still  later  in  the  same  century  Morton  also 
called  attention  to  the  disease,  and  stated  that  it  was  vulgarly  called 
chicken]K)x  in  England.  But  these  and  other  authors  of  that  period, 
while  recognizing  something  peculiar  about  this  affection,  regarded  it 
as  an  exceedingly  mild  form  of  smallpox.  The  credit  of  first  calling 
attention  to  the  fact  that  variola  and  varicella  are  different  diseases, 
each  resulting  from  a  distinct  contagium,  belongs  to  Heberden  of  Eng- 
land. His  classic  paper  on  this  subject  was  published  in  1767  in  the 
first  volume  of  the  Trcmmctions  of  the  Royal  College  of  Physicians  of 
I^)nd()n,  and  was  long  regarded  as  the  standard  work  on  varicella. 
Although  Heberden  believtKl  in  the  sjK^cific  nature  of  this  malady, 
yet  he  called  it  vanol(e  pmifUr,  The  term  varicella  did  not  come 
into  general  use  until  after  1770,  when  universal  attention  was  directed 
to  the  disease  ;  but,  strange  to  say,  it  was  not  until  the  early  part  of  the 
])res(»nt  century  that  the  individuality  of  varicella  was  generally  recog- 
nized. In  1820,  however,  Thomson  of  Edinburgh,  and  still  later  Hebra, 
the  celebrated  ])rofessor  of  dermatology  in  the  Vienna  University,  re- 
vived the  exploded  dcK'trine  of  its  identity  with  smallpox.  But  not- 
withstanding the  great  weight  of  Hebra's  authority  and  the  persistency 
with  which  he  advocat(»d  this  doctrine,  he  has  not  succeeded  in  creat- 
ing doubt  in  the  minds  of  any  ccmsiderable  number  of  clinicians  and 
authors.  Nothing,  indeed,  is  easier  than  to  prove  that  his  teaching  in 
regard  to  the  relation  of  these  diseases  is  erroneous. 

ETioi/KiY. — Varic(»lla  is  a  (lis(»ase  almost  peculiar  to  early  childhoo<l. 
The  vast  majority  of  (»ases  occur  between  the  ages  of  one  and  ten  years. 
Unlike  measles  and  scarlet  fever,  but  quite  similar  to  variola,  chicken- 
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mit  iijiit»qiipiit]y  attacks  infants  at  the  hrea.^t  under  siK  montlij*  of 

S<:»me  uiithun?  believe*  that  the  suj^ceptibilitv  to  the  dbea^^e  dimm* 

B  after  the  tenth  year  and  ceases  **ntirely  after  puberty.     Tlionm^ 

Leipzig  thinks  that  this  may  be  the  c*f*rreet  explanation  <*f  the  very 

fqneiit  occurrence  of  the  di:?e3ir^e  among  i4der  children  aiul  adults?. 

^ys  he  never  s^iiw  an  ad  nit  sutibr  from  \*aricelhh    Thei\*  U  nu  doubt, 

wevefj  that  the  dissease  is  by  nu  means  nncH>mmon  among  j>ersun(?  in 

^ture  life*     This  fact  is  ani[>ly  attested  by  the  experience  of  th<»:?t*  who 

re  eonnected  with  hospitals  for  infiMi'tioUj!  di^case^*     Attack'-  in  adult 

ivonld  <h>nl»tle>is  In-  tar  rn<»rc   frequent  were   it  not  that   in  th**  vn-^t 

,ority  of  per.s*jns  the  ,^u,^ceptibiUty  i?;  ilcMtmyed  by  the  ownrrcuii''  of 

.  dii^eiust^  iu  early  childhood.     The  affection  rarely  if  ever  wcni-s  mc»re 

ui  once  in  the  same  iudividnul.     I   l)elicvc   I  have  never  known  a 

jR»fHou  ti>  8yi!er  from  a  second  attiick  of  varicella,     Tronstteau,  liowever, 

says  that  second  attacks  are  not  uncommon. 

Like  all  acute  cxanthenmta,  varit't'lla  at  timcs^  appears  *?|mnuHcallVj 
and  then  again  it  prevailed  in  epidi'mic  tbrnu  It  is  hanlly  ever  entirely 
absent  in  large  eiticH.  Tl»e  sea^^on^  do  not  iiiHucncc  its  prevaleiiec,  ex- 
cept that  tlie  opening  of  kimbrgtirtcns  and  t^chools  iu  the  fall  of  the 
year  often  rmirks  the  beginning  of  inotlcnitc  tq^idemies*  The  epidt*inict$ 
never  a^^sume  the  proportion  or  intcn^^ity  of  tho^e  of  variola  aiul  ?^t*jirlet 
fever,  bat  are  fre«iuently  so  mild  as  ^H^arccly  to  attnu-t  the  attention  of 
physicians.  While  smallpfjx  is  f>fteii  absent  iu  a  comnuniity  for  H:n'end 
years  at  a  time,  at  least  wlicre  vaceinatiou  is  can^faily  an<l  systematically 
perfi>rmed,  varici^lla  is  met  with  annnally,  cspeeinlly  in  thi<^kly  [)ojinhitefl 
districts.     Unlike  i^niallpox^  its  spread  is  ntrt  limited  by  vaccination. 

The  cnufle  of  vaneella  is  a  peculiar  contagimn.  It  must  be  afhnitt<**l 
that  nothing  definite  is  known  in  rt*gard  to  the  nature  of  the  sjx*citiu 
virus,  but  there  is  no  rlonbt  thnt  it  osves  its  spcrMfirity  to  a  ndi*i*o-i organ- 
ism. The  infecting  agent  enters  the  system  doubtless  through  the  re- 
spiratory tmct.  From  what  is  known  of  variola,  one  would  suppose 
that  the  infecting  principle  of  varicella  should  be  present  in  the  vesi- 
cles, yet  it  is  questionable  whether  the  disease  has  ever  been  communi- 
cated by  inoculation.  While  a  very  few  positive  results  have  been 
reported  by  Hesse  and  Steiner,  negative  results  have  followed  the  very 
careful  attempts  at  inoculation  by  such  m(»n  as  Heim,  Vetter,  Czakert, 
Fleischmann,  Thonuis,  and  Boyce  of  P^urope,  and  J.  Lewis  Smith  of 
this  country. 

The  period  of  incubation  in  varicella  is  pcrha])s  more  variable  than 
in  the  other  exanthemata.  While  it  is  often  <lit!icult  to  fix  exactly  the 
time  when  the  contagium  enters  the  system  in  any  given  case,  yet  it  has 
been  found  that  when  the  disease  breaks  out  in  a  private  family  or  an 
institution  for  children  the  time  that  elaj)s('s  betw<'en  the  appearance 
of  the  eruption  in  the  first  and  second  casrs  is  usually  from  thirteen  to 
seventeen  days.  This  may  therefore  be  regarded  as  about  the  usual 
period  of  incubation,  although  a  nnich  shorter  period  has  been  reported 
by  some  observ^rrs. 

It  is  evident  from  these  considerations  that  there  is  a  wide  difference 
etiologically  between  varicella  and  variola — so  wid(%  indeed,  as  to  afford 
of  itself  conclusive  proof  that  the  <liseasi's  arc  essentially  different. 
Most  conclusive  in   favor  of  this  opini(ui  are  the  facts  that  varicella 
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often  prevails  in  communities  where  variola  is  absent ;  that  the  eon- 
ta^ium  of  varicrella  never  gives  rise  to  variola  in  the  unprotected,  but 
always  to  a  disease  presenting  the  same  characteristics  as  the  original 
affection ;  that  an  attack  of  varic^»lla  confers  no  protection  against 
smallpox,  nor  vice  vcrsd  ;  that  varicella  occurs  with  identical  symptoms 
and  equal  facility  among  the  vaccinated  and  unvaccinated  ;  and  that  vac- 
cination, however  recent  and  thorough,  does  not  destroy  the  suscepti- 
bility to  varicella. 

Patholckjical  Anatomy. — The  only  pathological  condition  present 
in  varicella  is  that  which  rt^sults  from  the  peculiar  exanthem.  The  lesions 
app<»ar  on  almost  every  part  of  the  body,  and  consist  of  vesicles  varj'- 
ing  in  size  from  that  of  a  millet  seed  to  a  silver  dime.  They  develop 
rapidly  upon  hypi^rtemic  spots,  which  are  but  slightly  if  at  all  infil- 
trated. The  deeiKT  layers  of  the  derm  are  usually  not  involved,  differ- 
ing in  this  resjKict  from  the  lesions  of  variola.  The  vesicles  l)egin  to 
form  in  the  centres  of  the  hypenemic  spots  and  grow  by  p'ripheral 
ext(»nsion  until  their  full  size  is  attained.  They  are  usually  surrounded 
by  an  areola  which  is  frequently  quite  broad.  It  is  rare  that  the  initial 
hyjKTfemia  is  present  longer  than  a  few  hours  before  the  vesicles  begin 
to  form. 

Undoubt(»dly  the  lesions  are  exudative  in  character.  As  the  exuda- 
tion of  serum  takes  ])lace  in  these  morbid  areas  the  superficial  epi- 
d(»rmic  lay(»r  is  raised  from  the  deeiKT  layers  of  the  derm,  and  thus  a 
distinct  V(»sicle  is  formed.  Varicella  not  IxMUg  a  fatal  disease,  ()pj)ortu- 
nities  for  carefully  investigating  the  anatomicid  stnicture  of  the  vesicle, 
as  dis])layed  in  s(»ctions,  do  not  occur.  There  is  reason  to  believe,  how- 
ever, that  the  vesicle*  is  not  originally  a  single  cell,  but  contains  delicate 
se])ta  dividing  it  into  compartments.  These  sej)ta  or  partition  walls  not 
infrecpiently  give  way  at  an  early  stage  of  the  exudative  ]>rocess,  i>er- 
mitting  the  contents  of  the  vesich*  to  run  partly  or  wholly  together. 
Owing,  doubtless,  to  the  superficial  character  of  the  vesicles  and  the 
rapidity  and  profusen(»ss  of  the  exudation,  the  umbilication  so  <'ommon 
in  variola  never  occurs. 

The  vesicles  at  first  contain  a  serous  fluid  as  clear  as  water.  Later, 
owing  to  the  slight  admixtun*  of  pus  cells,  this  fluid  assumes  an  opales- 
cent or  whey-like  aj)pearance.  In  those  vesicles  which  run  a  more  pro- 
tracted course  the  proportion  of  pus  cells  is  greater,  but  not  so  great  as 
in  the  pustules  of  variola.  The  <'ontents  are  usually  slightly  alkaline  in 
reaction.  The  duration  of  the  vast  majority  of  the  vesicles  is  brief. 
Either  from  partial  absorption  of  tluMr  contents  or  some  mechanical 
cause,  such  as  rubbing  (»r  scratching,  the  vesicles  colla])se,  and  desicca- 
tion begins  when  the  process  has  not  <'ontiiuied  longer  than  two  or 
three  days.  In  the  undisturbed  vesicles  desiccation  usually  commences 
in  their  centres,  giving  rise  to  a  depression  that  is  sometimes  mistaken 
for  umbilication.  In  the  mil<l<*r  cases  the  scabs,  which  are  small,  fall 
off  (|uickly,  and  are  not  foll(»wed  by  scars.  Hut  when  the  course  of  the 
vesicles  is  prolonged  there  is  sometimes  destruction  of  the  lower  layers 
of  the  derm,  and  j)ermanent  scars  result.  The  inmiber  of  scar.-  from 
an  attack  of  varicella,  however,  is  never  v<Ty  large.  The  mucous 
membrane  oi'  the  mouth  and  fauces  sutt'ers  only  very  moderately  from 
the  eruptive  process. 
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Symf^toms, — Thf  ^tage  uf  inenlmtion  of  varicella  is  .seldom  attended 
by  .symptonis.  In  the  riiiij^irity  i>f  easen  the  first  ^yoiptom  noticed  \^ 
the  iipiH-anniee  c(f  the  vesi<4es,  Thi?^  h  uot  only  the  testiinoiiv  of  care- 
ful ami  tphMTviii^^  rimtherri,  Imt  \ms  \ivvn  eonfirmeil  hy  nitKlieal  ol^8<*rva- 
tioii  Ilk  Hi>titmiuiis  wIktc  oppi^rtiuiities  have  hecu  iitfonh^d  to  witue:?*? 
oiithr('ak>  iif  the  di<eM.<t\  OtrasiuJially,  however,  there  may  be  seen  a 
hlmrt  inltiai  or  preeursory  t^tage  *if  injt  more  than  a  few  lioursji'  dura- 
tion ;  but  even  in  sneli  eaees  the  feljrilo  reaetion  is  iLsually  insignificiitit, 
as  the  tenijieratnre  is  nut  apt  to  rise  higher  than  one  or  tw^o  degrees 
above  the  normal  |H)int.  Kx<"efitioiiaI  eases  som(*times  oeeur  anvimg 
c'hiidrt'U  in  whom  the  onset  of  th*- disease  is  marked  by  slight  rigc»rH, . 
eoiisideniljle  elevaliou  tjf  rem|H"ratnre,  modemte  headache^  and  vomit- ^ 
ing.  I  have  reason  to  lielievi*  from  my  exjierienee  that  siieh  a  pre- 
cursiirv  stage  is  not  inicunnnion  in  adults. 

If  a  ease  of  varieella  Im^  carefully  examined  at  the  very  earliest  stiige 
of  the  erupTion,  the  skiu  lesions  \vill  lie  found  to  eousist  of  suudl  rose**- 
lar  spUs,  Aeeordiuj^  tit  siMHe  writers,  these  sjxits  appear  first  on  the 
hairy  sealji,  face,  and  ueek,  hnt  nut  infrei|nently  they  may  be  seen  quite 
as  early,  or  even  earlier,  on  tlic  trunk  and  extrt*mities.  A  very  favorite 
loeality  is  the  baek.  They  are  of  the  nature  of  maeuhr  rather  than 
pa[)uhe,  and  ht-nee  do  n(»t  eonvey  to  tlie  sense  of  toueh  the  feeling  of 
drnsen<"s>  i»r  rtrmiiess,  as  <to  the  papuhe  of  variola.  In  th<'  (»ourse  *>f  a 
vi-ry  t'vw  hours  distiiu^t  vesieles  npjvear  iu  the  eentres  of  th<\se  n^ldish 
puneta  or  rose-eoh ireil  spelts,  1li<  se  vesieles  at  first  contain  perfectly 
elear  sernm,  mid  ih)  not  hxik  urdike  small  blisters  resulting  fix>m  a 
modenite  sprinkling  of  the  skin   with  boiling  water. 

Vm,  48. 
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While  tlie  contents  of  the  vesieles  at  fii>t  k  jKTfeetly  i-lear  or  truns- 
parent,  it  very  scwin  assumes  a  turbid  or  milky  appeai^iritx'  from  the 
admixture  of  pns  cells;  but  it  never  becomes  s(»  distinctly  purulent  us 
in  variola.  The  vesicles  vary  very  greatly  in  size.  The  avenige  ^izv 
IS  that  of  a  split  jn-a,  though  som*-  iif  them  biH-omo  as  hirgi/  as  a  silver 
dime,  or  even  mueli  hirger,  while  others  remain  as  small  as  h'Util  see<I. 
Tliey  do  nut  all  appear  at  »inee,  but  come  r»ut  in  sia*eessive  crops.  That 
is  to  Hi\\  HM»n  after  tlie  first  V(^sich*s  have  appeared  there  may  lie  st*cn 
on   thr   -kin    faint   red   y>oint>  which   nipidly  develop  into  vesicles,  aad 
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^^o,  agiiiii,  roseola  ami  vesicles  appear  between  tliest*  lesions.  Many  of 
the  vesicles  have  but  a  brief  existence,  and  it  is  therefore  not  unusual 
to  find  them  in  every  possible  stage  of  development.  For  example, 
when  the  eruption  has  fully  appeared  some  of  the  older  vesicles  nuiy 
be  seen  in  a  state  of  desiccation,  while  others  have  collapsed  and  are 
drj'ing,  and  still  others  remain  distended  by  sero-purulent  fluid. 

The  vesicles  are  either  acuminate  or  globular  in  form.  They  never 
assume  that  peculiar  form  of  umbilication  which  is  so  characteristic  of 
the  eruption  of  variola.  It  is  true  w^hen  the  vesicles  are  fully  develo|K»d 
very  many  have  a  depression  in  their  centres,  but  this  depression  is  the 
result  of  commencing  desiccation,  rather  than  that  their  epidermic  cover- 
ing is  held  down  by  sweat  glands  or  their  follicles,  as  in  variola. 

The  vesicles,  as  already  stated,  usually  run  a  very  rapid  course. 
Within  a  day  or  two  after  they  are  first  seen  many  of  the  vesicles  will 
be  found  to  have  grown  flaccid,  (»ither  from  partial  absorption  of  their 
contents  or  rupture  of  their  (»])idermic  covering,  and  when  in  this  con- 
dition they  speedily  dry  up  and  disappear,  sometimes  without  the  for- 
mation of  scabs.  In  tliose  which  do  not  disappear  in  this  way  d(»sicca- 
tion  l>egins  usually  in  their  (»entres.  Even  when  desiccation  has  thus 
begun  it  is  not  unusual  for  several  of  the  vesicles  to  continue  to  enlarge 
by  jx^riphenil  extension  until  they  attain  the  circumference  of  a  silver 
dim(»,  and,  in  sfmie  cases,  that  of  a  silver  quarter  dollar.  These*  larger 
vesicles  usually  reach  their  utmost  limit  of  development  within  a  |H»riod 
of  four  or  five  (hiys,  then  b(»gin  to  fad(%  but  the  scabs  which  form  are 
oft<*n  so  firmly  attiiched  that  they  do  not  fall  off*  s]K)ntaneously  before 
the  end  of  the  scrond  week.  After  the  scabs  have  fallen  there  commonly 
remains  upon  the  sit<»  of  the  vesicles  sh'ght  pigmentation  of  the  skin, 
but  this,  in  most  cases,  gnulually  fades  away  without  heaving  permanent 
s(?ars.  It  is  only  in  those  vesicles  which  run  a  protracted  couive  and  are 
accompiinied  by  ulcenitive  action  tliat  scar  fornuition  results.  Tlien*- 
fore,  wh(»n  scars  result  at  all  they  are  few  and  scattered ;  never  do  they 
follow  so  large  a  [)rop()rtion  of  the  vesich's  of  varied  hi  as  they  do  pus- 
tules of  variola. 

The  mucous  nu»mbrane  is  only  very  moderately  attacked  in  varicella. 
Small  and  ill-defincnl  vesicles  may  b(»  seen  on  the  soft  and  hard  palate, 
the  tongue,  the  mucous  membrane  of  the  buccal  cavity  and  of  the 
nares.  When  they  occur  in  thes(»  parts  thev  are  always  sparse,  and 
rarely  (extend  to  the  larynx  and  trach(»a.  Tlicy  sometinu»s  aj)pear  on 
the  mucous  membrane  of  the  external  genitalia  of  girls  or  on  the 
prepuce  of  lH>ys,  and  make  urination  painful.  I  have  never  known 
the  vesicles  to  a])pear  on  the  conjunctiva  ;  occasionally,  however,  they 
may  Ik»  se(»n  on  the  margin  of  the  eyelids  and  slightly  affect  th<'  con- 
junctiva  at   its  continuity  with  th<'  skin. 

Complications. — Complications  nir(»ly  occur,  and  sequehe  arc  quit(» 
unknown.  A  peculiar  form  of  gangrene  of  t\w  skin  has  been  met  with, 
(»s|KM'ially  in  Ireland.  Dr.  Whitley  Stokes  of  Dublin  deseril)e<l  this 
aflection  in  1H()7,  and  applied  to  it  the  name  pnnphkfu^  gaiujnrnoHiiH, 
It  has  also  been  described  by  various  other  writers  as  ffcrmfffifls  (/ffn- 
f/ranoMff,  More  re<'ently  (in  1881)  Mr.  Jonathan  ITutchinson  called 
attention  to  this  dangerous,  though  fortunately  rare,  complication, 
and    proposed    for  it  the  name    ntrUwIld    (jitntjianoHa.     It    is  not   im- 
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.-,4l>le  tnat   this  malady  k   tuet   with   only  in  children   haviug  a 

encv  to  the  development  of  m  called  spontsneous  ^angrt*ni\     li 

hi   tu   (x*cnr   more    lTr:(|aetitly  among  weakly  and    ill    iii*uris*hed 

mn,  though   it    i^i  not  f^onfined   to  them,     A   very  clear   df':^erij>- 

*  the  disea-^e  ha^  bwn  given  by  Dr,  Eii?4taee  8mith.     He  wayn  ;' 

gnngrenouH  vaninflla   the  ve.'^ieles,  instead  i>f  drying  up  in   the 

ary    way,  becunie    black   and  get    larger,  i^u   that  a    number  of 

de»l  bluek  scabi*,  with  a  diiimeter  of  half  an  inch  to  an  inch,  an* 

ered  over  the  i*urface  of  the  body.     If  a  scab  be  remo%'ed,  it  h  ^een 

^\'r  a  deei*  uleer.    Around  h  the  .skiu  Is  of  a  dui^ky  red  coh>r.    All 

esieles  tin  not  take  ^m  tlu^  gangrenous  action,  so  that  we  find  manv 

^--■^eellon»  si*abs  of  ordinary  appearance  mixed  up  with  the  blackeneil        . 

tB*     The  gangrenous  pnieen^  often  I3etietrate8  dec^ply  tlirough  the       | 

to  tlw  mui^clcs,  but  under  wome  of  tfie  scabs  the  uleemtion  is  moPe 

tailo\v\     These  eaf^s  are  very  fa  tab     Mr.  Warrington   Ha  ward  lia^* 

portt^d  tile  ease  of  a  weakly  liaby  twelve   mouths  old  wlio  wcnght^I 

viily  >}K  pounds  and  a  half*     The  ehild  was  attacked  with  gangrenous 

varicella  and  died  in  a  few  day**  of  pya?niia,  with  secondary  al>scesyi*s  in 

the  lungs."     Cases  have  also  been  rei>orted  in  which  gangrene  attacked 

the  ^ierotuuij  and  prove<l  almost  as  destrnctive  to  that  tissue  and  as  fatal 

to  the  patient  as  when  the  smue  coniplication  occnrs  in  varitda. 

DiAOXrieTil8, — Eesseraa  pnstiilostiin  and  impetigo  eon tiigiosa  havf?  l)een 
thought  l\v  some  to  rcs<*nihle  varicella »  but  the  points  of  rescmbhince 
arc  so  slight  as  rarely  to  introduce  into  the  ipicstion  €*f  disignosis  an 
element  of  confusion .  The  only  disease  with  which  v^aricella  ir*  liable 
tii  be  confounded  is  smallpox   in  some  of  its  varieties. 

There  is  usually  no  ilifficulty  in  ditlerentiating  between  variola  vera 
and  vjirii clta,  but  between  the  lattc^r  din-asr  antl  certain  fonns  of  varri>- 
loid  tlie  difficulty  is  often  very  great  and  mistakes  are  not  uncommon. 
The  teaching  of  most  authors  that  varicella  is  a  disease  peculiar  to 
childhood  is,  J  think,  responsible  for  many  errors  of  diagnosis,  inas- 
much as  it  tends  to  create  a  belief  that  in  adults  eruptions  resembling 
varicella  always  indicate  smallpox.  It  sh<nild  be  borne  in  mind  that 
the  former  disease  is  bv  no  means  infrc<picnt  in  adolescence  or  in 
adult  life. 

It  will  often  prove  helpful  to  know  whether  or  not  the  patient  has 
ever  been  vaccinated.  When  a  vesicular  eruption  suddenly  appears  in 
a  child  who  lias  recently  been  successfully  vaccinated,  variola  can  be 
excluded  from  the  question  of  diagnosis  with  a  considerable  degree  of 
certainty.  So  also  variola  can  be  reasonably  excluded  when  such  an 
eruption  appears  in  an  unvaccinated  child  without  having  been  preceded 
by  severe  constitutional  sym])toms,  such  as  an*  peculiar  to  the  initial 
stage  of  that  <liseasc.  In  children,  however,  older  than  ten  years,  and 
also  in  adults  who  have  been  vaccinated  in  infancy,  the  variolous  eruj>- 
tion  is  often  so  greatly  modified  as  to  l)ear  considerable*  resemblance  to 
the  lesions  of  varicella.  It  is  this  class  of  eases,  in  which  the  eruption 
shows  no  distinct  cliaractcristics,  tliat  not  unfrcquently  taxes  to  the 
utmost  the  skill  of  the  diagnostician.  Although  difficult,  it  is  im- 
portant tliat  a  correct  diagnosis  should  be  ma<le,  since  in  the  oni^  cjise 
the  contagium  generated  is  usually  innocent,  while  in  the  other  it  is  fre- 

^  Eustace  Smith,  Disfasta  of  Children,  1884,  p.  49. 
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quently  disastrous  in  its  results.  When,  however,  a  history  of  exjM)sun» 
to  eith(T  of  these  contagia  ean  be  obtained,  the  diaguasis  bivonies,  of 
course,  e(»niparatively  easy. 

In  ditierentiating  between  variola  and  varicella  it  is  very  important 
to  note  the  behavior  of  the  fever.  In  the  former  the  tempeniture 
suddenly  rises,  after  a  decided  chill  or  repeated  rigors,  to  a  (»on8id(»nd)le 
elevation.  It  not  infrequently  rises  during  the  first  twenty-four  hourn 
of  the  illness  to  105°  F.,  and  continues  high  four  or  five  days  or  until 
the  eruption  has  fully  appeared.  In  varicella  the  temperature  ran»ly  or 
never  rises  so  high,  and  no  elevation  is  usually  noticed  at  all  until  the 
vesicles  have  appeared.  Even  in  modified  smallpox  or  varioloid  the 
tem[K»rature  is  apt  to  be  high  at  first,  and  this  symptom  almost  always 
precedes  the  eruption  from  two  to  four  days.  There  is  no  secondary  or 
suppunitive  fever  in  varicella,  as  in  variola.  It  is  true  that  in  mild 
cases  of  varioloid,  which  variety  of  smallpox  varicella  more  closely  re- 
sembles, there  is  likewise  no  secondary  rise  of  temperature ;  hence  other 
points  of  differentiation  must  be  considered  in  such  cases. 

It  frei|uently  happens  in  smallpox,  especially  in  the  modified  forms 
of  the  disease,  as  well  as  in  varicella,  that  no  reliable  history  of  initial 
fever  can  be  obtained,  so  that  in  verj'  many  cases  the  diagnosis  must  be 
made  from  the  apj)earance  of  the  exanthem  alone.  It  is  therefore  im- 
I)onant  to  bear  in  mind  that  the  exanthem  of  varicella  appears  at  first 
in  the  form  of  distinct  vesicles  containing  clear  serum ;  that  they  are 
usually  seen  first  in  greatest  number  on  portions  of  the  body  covered  by 
clothing,  es|K*cially  on  the  back ;  that  they  make  their  appearance  in 
suca*ssive  croi)s,  and  var}'  ver}'  greatly  in  size ;  that  their  epidermic 
covering  is  delicate,  and  (*an  be  easily  broken  by  the  finger  nail ;  that 
many  of  them  enlarge  by  peripheral  extension,  while  desiccation  is  seen 
in  their  centres,  causing  a  central  depression ;  that  they  run  their  course 
in  two  to  four  days,  and  form  thin,  brown  scabs ;  and  that  but  few  of 
them  arc  followeil  by  permanent  sairs.  On  the  other  hand,  the  exanthem 
of  smallj)ox  first  appears  in  the  form  of  papulte,  which  are  slowly  trans- 
forme<l  into  vt^sicles,  and  then  into  pustules ;  the  papulie  are  <lense  and 
hard,  and,  to  the  sense  of  touch,  seem  like  grains  of  sand  buried  in  the 
cutis  ;  the  eru])tion  prefers  the  exp<jse<l  surface  of  the  bcnly,  such  as  the 
face,  arms,  and  hands,  lieing  often  only  sp*irs(»ly  sfH»n  on  the  tnmk  ;  the 
lesion^  usually  begin  on  the  face  and  are  slow  in  sprc»ading  over  the 
IkhIv,  but  they  never  ctmie  out  in  successive  crops  ;  the  vesick»s  are 
dense  and  firm,  especially  <m  the  exp^>se<l  surface  of  the  skin,  and  can- 
n(»t  Ih'  rcjidily  obiiteratecl  by  the  fingf*r  nail  ;  they  do  not  vary  so 
gr4*atly  in  size  as  in  varicella  ;  they  arr*  umbilicjited  by  their  (;pider- 
mic  covering  being  slightly  drawn  inward,  nithcr  than  by  d<?siccati(m 
conuncncing  in  their  wmtres  ;  the  exanthem  refjuires  from  six  to  twelve 
days  to  ]K\:^<  thn>ugh  its  various  stagr-s,  and  ends  by  the  formation  of 
com |)ji natively  thick,  dark  cntsts :  and  most  of  the  lesions,  esjKrially 
those  on   the  face  and  hands,  an*  followwl  by  |K*nnanent  scsirs. 

Wliile  the  s\Tnptoms  jib^t  enumerat^'d  are  [¥*iMdiar,  rf>[K'<'tively,  to 
ehi(*ken]Hix  and  smallpox,  and  while  there  should  Ik'  no  <iif!ieii]ty  in 
diagno>ti<*ating  any  case  in  which  either  w-ri*-  r,f  symptoms  i-  roniplete, 
yet  it  must  In*  admitted  that  then*  an-  interm^-iliate  eav-  in  whir-h  the 
symptom-  are  so  atypical  that  they  cannot  Ik-  n-adily  ar-igiH-*!  to  either 
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ttflfey.     It  nmyj  however,  be  t^id,  in  a  general  way,  that  a  niildly 
BSto  i?xanthem  uppeiiring  without  prodromal  spnptomsj  l>eiug  dii- 
inctly  ve^k'ukr  from  the  beginning,  itnd  commencing  to  de^^iccute  on  the 
eond  or  third  day,  should  be  regaix.ied  a^  varicellous  ;  and»  on  the  other 
iridj  fin  acnte  exanthem  prec^led  by  an  initial  ^Uige  in  wliieh  the  lein- 
ratijre  wtis  highj  beginning  a.s  papuleiS  and  ending  in  vesiele?^  or  ves^ieo-     M 
stules,  even  thongh  the  pericwl  of  evolntion  be  ghort,  should  be  re*     ■ 
,-*jded  as  variolous.     At  any  rate,  it  would  be  wise,  for  the  safety  of 
iie  public,  to  regard  ^nch  a  ease  as  s^nspieions.     If  it  should  liapjH'a  iJi 
a  case  in  which  the  diagnosis  cannot  be  clearly  detcrniined,  that  vac- 
cination had  never  been  performetl^  it  wonhl  be  well  to  apply  thi^  te^t, 
for  it  is  well  known  that  variola  renders  an  indi\^idual  immune  to  vtw- 
einiaj  and  that  varicella  d*>es  not, 

PHt>GN<i45rs, — The  prognosis  in  varicella,  even  in  infantile  life,  is 
uniformly  favonible.  The  disease  frequently  runs  so  mild  a  course  that 
the  family  physician  is  not  summoned,  or  perliaps  he  may  be  called  to 
dei^idc  as  to  the  chanictcr  of  the  eruption  rather  than  to  prescribe  for 
the  patient.  Varicella,  per  m^  never  proves  fatal.  Some  concurrent 
aflFection  might  arise  to  threaten  the  life  of  the  patient,  but  no  cotupli- 
cation  is  especially  liable  to  occur.  It  is  true,  gangrene  of  certain  parte 
of  the  cutaneous  integument  has  been  met  with  as  a  residt  of  t!iu  vari- 
eellous  process,  but  this  is  apt  to  occur  onl\'  in  children  with  some 
peculiar  tendency  to  gangrene.  The  appea  ranee  of  such  a  cum  pli- 
cation would  natumlly  be  viewed  with  ac€*p  concern. 

Treatment, — As  recovery  invariably  results  from  varicella,  but 
very  little  is  required  in  the  way  of  ti"eatment.  The  patient  should  be 
confined  to  the  noiL-ie,  and  even  to  the  IxhI,  fur  a  few  days,  or  until  the 
fever  subsides  and  the  eniptiim  has  nimpleted  its  course.  Thr  lidup- 
tion  of  proper  hygienic  measures,  sueli  as  regulating  the  temperature 
of  the  room,  providing  the  patient  with  suitable  diet,  and  giving  atten- 
tion to  bathing,  is  usually  all  that  is  required.  A  mild  diaphoretic  or 
febrifuge  mixture  may  be  given,  and  also  bromide  of  potassium  if  the 
child  be  restless  and  sleepless.  If  there  be  much  itching  or  irritation 
of  the  skin,  cocoa  butter  or  an  antiseptic  unguent  may  be  applied 
locally.  It  is  advisable  to  prevent  rubbing  or  scratching  of  the  vesi- 
cles, especially  those  on  the  face,  as  such  injury  increases  the  liability  to 
pitting.  The  disease  being  quite  innocent,  it  is  usually  unnecessary  to 
adopt  any  special  measures  to  prevent  its  spreading.  When  the  patient 
has  recovered  it  would  be  well  to  subject  the  bedchamber  to  the  ordi- 
nary process  of  housecleaning. 


SCARLET  FEVER/ 

By  p.  GERVAIS  ROBINSON,  M.D. 


Synonyms. — Scarlatina ;  Scarlet  rash  ;  Scharlach  (German) ;  Scar- 
latine  (French). 

Definition. — Scarlet  fever  is  an  acute,  highly  infectious  disease,  due, 
we  may  fairly  believe,  to  the  presence  in  the  body  of  a  specific  organ- 
ism. Though  the  malady  presents,  in  its  clinical  manifestations,  more 
variations  than  any  other  exanthem,  there  are  certain  symptoms  which 
arc  so  frequently  present  as  to  be  characteristic :  there  is  a  punctiform 
scarlet  rash  upon  the  skin  which  terminates  in  a  lamellar  desquamation ; 
an  angina  which  is  usually  well  marked  ;  a  fever  of  varj'ing  degree  ;  and 
a  noti(!eable  immunity  from  future  attacks. 

Etiology. — Scarlet  fever,  like  other  diseases  of  its  class,  has  ever 
followed  in  the  path  of  commerce.  It  seems  to  have  been  first  intro- 
duced into  this  country  in  1735.  From  the  coast  it  crept  inland  until 
all  the  inhabited  portions  of  the  land  were  affected.  It  is  curious  to 
note  that  scarlatina  when  introduced  into  a  virgin  soil  does  not  seem  to 
poss(»ss  the  same  virulence  which  is  displayed  by  measles  and  smallpox 
under  similar  conditions.  The  writers  who  first  described  the  disease 
in  the  United  States  regarded  it  as  a  mild  affection.  In  this  country, 
a.s  in  all  other  portions  of  the  civilized  world,  scarlet  fever  has  now 
become  endemic  in  the  large  cities ;  from  these  as  foci  from  time  to  time 
epidemics  arise. 

Periodivity, — Many  facts  have  been  adduced  to  show  that  epidemics 
of  scarlatina  observe  periodicity,  but  so  many  excei)tions  to  such  a  law 
can  be  cited  that  it  may  be  doubted  if  it  in  reality  exists. 

Peculiarities  of  Epidemics, — No  contagious  disease  varies  so  widely 
in  the  severity  of  the  various  epidemics  as  scarlet  fever.  Willan  speaks 
of  epidemics  differing  as  much  as  "  a  fleabite  and  the  plague."  Syden- 
ham thought  scarlatina  so  mild  an  affection  that  it  hardly  deserved 
th(»  name  of  a  disease.  Two  years  later  Morton  found  the  same  epi- 
demics excecKlingly  severe.  In  the  epidemic  of  1863  in  London  one 
fourteenth  of  the  entire  death  rate  was  due  to  scarlet  fever.  In  Stutt- 
gart in  an  epidemic  which  occurred  in  1846  not  one  death  was  re[K)rted. 
Copland,  writing  in  1858,  said  :  "There  is  no  kind  of  fever  which  dis- 
plays a  greater  diversity  in  its  nature  and  complications,"  and  the  expe- 
rience of  all  observers  will  bear  out  this  statement. 

Season, — Although  scarlet  fever  is  present  in  large  cities  at  all 
seasons  of  the  year,  it  is  generally  most  prevalent  in  the  autumn  and 
winter. 

*  In  the  preparation  of  this  article  the  writer  begs  to  express  his  obligations  to  Dr. 
('.  F.  HerHman  for  valuable  assistance. 
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September 
<ktolier 

February 
Miirch 


A  reference  to  this  table  fthows  that,  though  scarlet  fever  has  been  dis- 
tributed tlironghout  the  seasons  of  the  year  with  more  uniformity  than 
ha^  often  heen  observed  el^^e where,  yi4  the  prepon^lemncy  of  ea^es  in 
autumn  and  winter  is  preserved.  Many  writers  have  attempted  to  show 
that  this  seasonal  prevalence  is  dependent  on  the  temperature,  moisture, 
electrical  conditions,  amount  of  ozone  present,  etc.,  but  the  proofs  of 
such  relations  at  present  rest  on  the  vaguest  grounds.  It  may  be  that 
when  the  cause  of  scarlatina  is  better  known  something  in  its  life  his- 
tory will  explain  tliis  fact.  In  the  mean  time,  certain  factors  may  be 
cited  as  partial  explanation.  In  the  autumn  and  winter,  in  our  climate, 
the  surface  of  the  body  is  exposed  to  frequent  chillings,  among  the  poor 
often  for  long  periods,  and  with  them  sufficient  food  is  more  difficult  to 
obtain  at  these  seasons  than  at  other  times  of  the  year.  Fodor  has 
found  that  some  bacteria  introduced  into  animals  reduced  by  hunger 
and  cold  are  more  apt  to  thrive  than  when  inoculated  upon  the  same 
animals  in  good  condition.  Furthermore,  in  the  autumn  and  winter 
lesions  of  tlie  respiratory  mucous  membrane  are  especially  frequent,  and 
it  is  probable  that  the  poison  of  scarlatina  usually  enters  the  body  by 
inhalation  Then  at  this  time  of  the  year  there  are  more  opportunities 
for  personal  contact  among  children,  especially  by  confinement  in  schools 
with  large  numbers  of  other  children.  Hershey^  states  that  70  per 
cept.  oi'  scarlet  fever  cases  come  from  infection  at  school. 

As  might  be  expected,  scarlet  fever  generally  shows  the  highest 
mortality  in    those   years   when   the   most   widespread   epidemics   are 

1  Medical  News,  April  22,  1894. 
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])ri'soiit,  and  at  those  seasons  of  the  year  when  cases  are  most  numer- 
ous. But  here,  again,  the  disease  shows  a  wonderful  variability.  It 
not  uncommonly  hapjKjns  that  during  an  extensive  epidemic  the  rela- 
tive mortality  is  less  than  in  ordinary  years,  and,  as  Hebra  has  shown, 
it  will  often  happen  that  the  malady  is  as  intense  at  one  season  as  at 
another.  This  may  be  illustrated  from  the  table  of  the  mortality  of 
scarlet  fever  in  St.  Louis,  given  above.  In  1890  there  was  the  greatest 
number  of  cases,  with  a  mortality  of  6.3  per  cent.,  while  in  1894  there 
was  a  small  number  of  cases,  with  a  mortality  of  7.5  per  cent. 

Age, — Scarlet  fever  is  essentially  a  disease  of  childhood.  Though  no 
age  is  exempt,  the  majority  of  eases  occur  in  the  first  ten  years  of  life. 
After  this  the  liability  to  contract  the  disease  decreases  rapidly  with 
each  succeeding  dec-ade.  The  liability  to  attack  is  at  its  height  in  the 
fifth  year.  The  report*  of  the  Registrar  General  of  England  for  1886 
contains  so  much  oi  value  in  this  connection  that  it  is  here  reproduced. 
The  reix)rt  is  based  upon  nearly  half  a  million  deaths  from  scarlatina 
<xrurring  in  England  and  Wales  from  1859  to  1885;  on  17,795  cases 
admitted  during  1874-85  into  the  London  Fever  Hospital  and  the 
Metropolitiui  Asylum  hospitals  at  StockwcU  and  Hammerton  ;  on  5000 
in  C'hristiania  from  1870-82 ;  and  on  the  returns  of  all  known  cases  of 
K»arlet  f(?ver  for  some  large  towns  in  England  where  notification  of  in- 
fectious diseases  has  been  for  some  time  compulsory.  The  conclusions 
<lrawn  from  a  study  of  this  vast  material  are — 

(1)  The  mortality  is  at  its  maximum  in  the  third  year  of  life,  and 
after  this  diminishes  with  age — at  first  slowly,  afterward  rapidly. 

(2)  Tliis  diminution  is  due  to  three  contributory  causes :  (a)  the. 
increased  proi)ortion  in  the  iK>pulation  at  each  successive  age-ixjriod  of 
|)ersons  protected  by  a  previous  attack ;  (6)  the  diminution  of  liability 
to  infection  in  successive  age-i>eriods  of  those  who  are  as  yet  unpro- 
t<^^t(»<l ;  (c)  the  diminishing  risk  in  each  successive  age-period  of  an 
attack,  should  it  occur,  proving  fatal. 

(.*])  T1h»  liability  of  the  unprotected  to  infection  is  small  in  the  first 
year  of  life,  increases  to  a  maximum  in  the  fifth  year  or  soon  after,  and 
th(»n  becom(\s  rapidly  smaller  with  advance  of  years. 

(4)  The  chance  that  an  attack  will  terminate  fatally  is  highest  in 
infancy,  and  diminishes  rapidly  with  years  to  the  end  of  the  twenty- 
fifth  year,  aft(»r  which  an  attack  is  agjiin  somewhat  more  dangerous. 

(5)  The  female  sex  throughout  life,  the  first  year  possibly  excepted, 
is  more  liable  to  scarlatina  tlian  is  the*  male  sex. 

(6)  The  attacks  in  males,  though  fewer,  are  more  likely  to  terminate 
fatally. 

(7)  Hence  the  longer  an  attack  is  deferred  the  less  likely  is  it  to 
o<rnr  at  all  and  the  less  likely  is  it  to  end  fiitally. 

It  is  no  doubt  true  that  tlie  exemption  of  the  first  year  of  life  from 
atta(;k  is  mon*  apparent  than  real  :  the  cliild  at  the  breast  is  more  pro- 
tected from  exposure  than  those  old  enough  to  run  about  and  mingle 
with  other  children.  The  author  has  observed  in  his  own  family  a 
severe  case  in  a  child  nine  months  of  ag(»,  followed  by  general  dropsy. 
That  advance  in  years  does  really  bring  immunity  Murchison  tries  to 
prove  by  stating  that  if  the  mortality  in  England  and  Wales  is  calculated 

*  .1  Contribution  to  the  yatural  Hi«tonj  of  Scarlet  Fever,  Gresswell,  p.  172. 
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Der  eent.j  thon  thi*  number  of  cases  of  smrlet  fever  in  x\w^ 

tes  iH  \vm  than  one  half  the  birtlis,  .^o  that  a  lai'gG  nunibtT  n^ai^Ji 

^fe  who  have  ui>t  been  jmitei-teil  by  an  attack  in  eliiklhorKl, 

jeitttai  iSeiirlatiim, ^^^'Viirtil  tniHos  have  het^i  rej>i)rtcd  of  foiit^i*nitaI 

fever*     On  the  other  hantl,  Mtircliisun  has  obscTved  two  healtliv 

n  born  from  motljers  suffering  with  j^^irlet  fever*     Although  h 

wlwayi^  be  difficult  to  determhie  the  presence  of  the  r^sh  of  ^rarlet 

iu  newborn  babies,  whose  skins  are  already  rt^d  and  often  i\v>^' 

•ate  soon  after  birth,  still,  as  nuniy   authentie^ited  east^s   are  on 

i  in  Avhieli  siniihir  diseases  have  been  prt^sent  at  l>irth,  we  nniy 

I'e  tlsat  it  is  jx>ssible  for  ehiklren  to  be  born  with  scarlatina.      Nr»r 

Dne  obi^M'vations  of  anthors  that  sometimes  ehildren  luiaffeete*!  an* 

I  of  aifeeted  moth'"**^'   *.J.n,.  -.^^  *'"it*!^  the  disciise  i.s  transmitttHl  to 

fcetus,  insni*ceptibl  it-im      -"Lion,     Xtrrnially,  the  placenta  acts 

i?*  a   filter,  keeping  l>acK  from  fiptus   tVtrmed   elements  froiu   the 

laternal  eireulation.     Bacteria  are  thus  {rinierally  not  allowed  ti>  pas.s 

into  tlu'  ttetal  eirenlation,  but  under  some  eiiTumstances,  a.*  has  recently 

been  shown,  through  a  pathi^logiea!  eondition  in  the  placenta  dis^ease 

gernjs  may  pass  to  the  fietui*.     It  has  been  observefl  tiiat  a  babe  whih^ 

miekled  by  a  mother  afieeted  with  scarlet  fever  has  eseajH'd  the  iliseasc. 

It  is  pt^ssible  that  this  phenomenon  has  relation  to  certain  re*'ent  lih^er- 

vatiiHis  which  go  tt*  she>w  that  tlie  njilk  of  animals  attacked  by  certain 

infectious  iliseaHes  may  [lecpiire  an  antitiLxie  pn>]>erty» 

Sr.r, — The  statistics  gathered  by  the  Kegistmr  (lenend  oC  EnglaniK 
quoted  above,  show  that  the  female  sex  is  more  liabh?  to  st^^rlatimi  than 
the  mah%  !>nt  sueh  figures  are  often  misleading.  Indt^Kl,  most  authori- 
ties are  agreed  that  sex  in  itself  exerts  n(>  influence  *in  [>retlispusiti<m, 
KiehiirdsHU  ^  fias  ex]ircssed  his  opinion  thus  :  **  Male  and  female  urt^ 
alike  susceptible  if  they  are  alike  exposed." 

Race, — It  is  not  |X)ssible,  on  account  of  the  confusion  which  exists 
in  nomenclature  and  the  inadequate  returns  from  many  countries  in 
regard  to  scarlet  fever,  to  determine  wliat  effect  race  has  upon  predis- 
position and  upon  the  severity  of  the  disease.  According  to  D'Alves,* 
scarlet  fever  attacked  the  Brazilian  Indians  with  great  intensity. 
Murchison  states  that  scarlet  fever  makes  no  distinction  among  the 
different  races  living  in  New  Zealand.  It  has  been  stated  that  scarla- 
tina  does  not  occur  among  the  Japanese.  Ashmead^  has  reported  a  case 
occurring  in  a  Japanese  living  in  Brooklyn.  Tlie  writer  is  of  the  opinion^ 
judging  from  his  own  experience,  that  scarlatina  is  less  common  among 
negroes  tlian  among  whites,  but  it  is  difficult  to  decide  this  point  on 
account  of  the  uncertainty  of  the  diagnosis  in  negroes,  and  because 
they  are  not  under  such  tliorough  medical  control  as  are  the  whites. 
Social  Position. — Though  social  position  exerts  no  influence  on  sus- 
ceptibility to  scarlet  fever,  it  influences  decidedly  the  severity  of  the 
affection,  the  mortality  being  less  among  the  rich  than  among  the  poor. 
This  can  l)e  explained  on  the  ground  of  l)etter  attention,  food,  and 
liygiene  in  the  case  of  the  well  to  do. 

Locality. — It  has  never  been  proven  that  residence  in  cities  or  in 

^  Natural  History  of  Scarlatinay  Gresswell,  p.  175. 

'^  Ci/clopedia  of  the  Practice  of  Medicine^  \'on  Zienissen,  vol.  ii.  p.  185. 

*  New  York  Medical  Journal^  Jan.  10,  1894. 
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the  rouiitry,  the  nature  of  the  soil,  or  the  altitude  have  any  influence 
upon  predisposition. 

Influence  of  Previous  Health, — The  previous  state  of  health  is  of 
doubtful  influence  upon  predisposition  to  scarlet  fever,  though  it  would 
seem  hut  reasonable  that  those  whose  physiological  resistance  has  been 
diminished  should  fall  a  more  ready  prey.  Loeschner  and  Koestlin 
state  that  scarlatina  very  often  follows  in  the  wake  of  measles.  It  is 
probable  that  a  weakened  condition  of  the  general  health  from  other 
diseases  predisposes  to  scarlet  fever.  Thus,  Ehler  *  states  that  in  Ice- 
land in  1779  the  majority  of  the  lepers  perished  during  a  scarlet  fever 
epidemic. 

Occupation. — Occupation  has  no  effect  upon  predisposition.  Certain 
callings  are  attended  by  more  abundant  opportunities  for  infection  than 
others.  Murchison  states  that  almost  one  third  of  all  the  patients 
received  into  the  London  Fever  Hospital  are  nurses  and  servants  from 
families  where  scarlatina  is  prevailing. 

SuHceptibility  in  General. — The  susceptibility  to  scarlet  fever  is  much 
less  universal  than  to  measles  or  smallpox.  It  not  uncommonly  hap- 
•ens  that  only  one  child  of  a  family  will  develop  the  disease,  though  all 
ave  been  equally  exposed.  It  has  been  noticed  that  where  one  of  two 
towns  between  which  there  is  constant  intercourse  has  been  attacked  the 
other  has  escaped  for  a  long  time.  A  person  may  live  immune  in  an 
affected  neighborh(K>d,  and  on  removing  to  a  distant  place  may  develop 
susceptibility  under  no  more  favorable  circumstances  for  infection  than 
those  by  which  he  was  previously  surrounded.  Unlike  measles,  scarlet 
fever  on  entering  a  community  for  a  long  time  exempt  does  not  attack 
all  those  not  already  protected  ;  the  same  vagaries  of  susceptibility  are 
noted  here  as  under  other  circumstances.  It  has  been  observed  that  the 
longer  an  epidemic  lasts  the  more  likely  are  those  who  at  first  escaped 
to  yield  to  the  attacks  of  the  disease.  The  variations  in  the  intensity 
of  scarlatina  are  as  unaccountable  as  are  the  irregularities  in  suscepti- 
bility. Two  children  in  the  same  family  may  contract  the  disease  from 
presumably  the  same  source  ;  one  may  have  scarlatina  in  its  mildest 
form,  while  the  other  perishes  under  a  malignant  attack.  It  is  a  fact 
worthy  of  notice  that  1n  some  families  a  special  susceptibility  to  scarlet 
fever  is  manifested.  Instead  of  one  or  two  children  being  attacke<l,  the 
whole  family  is  rapidly  affected! .  Under  such  circumstances  the  disease 
may  assmnc*  so  severe  a  form  that  many  of  the  cases  terminate  fatally. 
The  writer  is  acquainted  with  a  family  in  which  out  of  12  cases  occur- 
ring ill  a  week  7  died. 

Pra/nancif,  PtierpernI  Sf(fte,  Wounfln. — Many  authors  hold  that  preg- 
nancy increases  the  liability  of  women  to  scarlet  fever.  On  the  other 
hand,  obsiTvers  of  wide  experience  (Trousseau)  have  seen  no  pregnant 
woman  attack(Hl  during  extensive  e])idemics.  The  belief  has  long  been 
hel<l  that  women  in  the?  ])U(Tperal  state  are  especially  liable  to  scarlatina. 
It  is  but  fair  to  conclude  that  in  their  exhausted  condition  such  women 
would  be  more  readily  attacked  by  any  infectious  disease ;  but  it  must 
not  be  forgotten  that  the  statistics  brought  forward  to  prove  this  increased 
susceptibility  to  scarlatina  are  largely  from  hosj>itals,  where,  especially 
in  former  days,  the  virus  of  scarlet  fever  always  existed,  so  that  it  was 

»  The  Medical  Week,  Nov.  30,  1894. 
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often  more  a  question  of  expoi^iiig  ii  large  number  of  lying-in  women  to 
infection  than  of  siisceptihility  heinw^  iiu-reased  by  ehiUlbed.  Another 
source  <*f  error  lies  in  the  ^rcut  similarity  nf  certain  sej»tii'a^mie  raj^hes 
\vhi(*Ii  may  attend  tlic  jnieqHiiytn  to  st»arlet  fever. 

It  used  to  he  qnite  enmmon,  after  siirt^ical  operations,  to  see  a  S4.^r- 
latinihn-ni  rash  develop.  In  some  of  the  English  hospitals  this  ha» 
iH*eurre<l  with  such  frequency  as  to  necessitate  the  closure  of  the  wardi^ 
fi^r  a  time.  When  we  consider  how  tenacious  of  life  is  the  viri^i  o( 
s<'arlct  fever,  and  how  inndequate  in  former  years  was  tlie  disin lection 
id'  iustrimieiits  and  dressings,  we  i-an  reaflily  helievc  that  some  of  the^^e 
ease  s  we  re  r en  I  sci » r  1  e  t  fe  \"  e  r .  N  o  doi  i  bt  it  h  »s  t  >  ue  i  i  eti  ses  1  la  v  e  l>eei  i  ntsh  c*s 
aeeompanyin^^  se|>tie  intectitai,  Hutchinson^  reports  a  ease  of  a  woman 
who  on  the  fifth  day  after  an  amimtatiun  died  of  what  seemed  to  be  real 
scarlet  fever.  No  ease  of  scarlatina  had  oeenrred  recently  in  the  ]ios|>ital, 
hut  c)u  iiupiiry  it  was  fiiund  that  the  diM-ase  hml  btvu  in  the  wcimauV 
family  sevcnd  moutlis  l>cfm\^  ITutt  liinsun  thinks  that  iii  this  en>e  tlie 
germs  <d*  the  undiHly  W(*re  present  in  the  woman  wlieu  adnittteil,  and 
were  aroused  to  activity  l>y  the  disturbance  ftillnwin^  the  opemtifui. 

Thr  VoHtiigbim. — Totiay  no  one  donltts  the  infW'titius  nature  of  searU't 
fever,  though  not  many  years  ago  tlu're  were  those  who  argUiKl  against 
this  idea.  The  vims  is  of  so  volatile  u  tuiture  that  merely  looming  for 
a  moment  into  the  presence  of  one  n fleeted  with  the  disease  suftiees  to 
reproduce  it  iu  a  susceptible  person,  Xot  only  is  the  malady  immedi- 
ately ijifections,  but  the  (*ontagiuni  may  be  conveyed  by  fomites.  These 
foniites  may  cfinsist  of  the  human  or  <Jther  animal  bmly,  of  fixxl,  of  letten^ 
or  papers  or  books,  of  nuMvhanclise — in  fine,  of  almost  any  article  that 
may  pass  from  person  to  person  in  the  exigencies  of  daily  life,  Palante 
notes  tht*  case  of  a  woman  who,  after  remaining  only  a  momcjit  in  the 
room  of  a  sc^arlatinous  jiatient,  ret  una 'd  htmu*,  a  distance  of  -.ix  miles, 
and  gsive  the  disciise  to  her  chihb^en.  Several  eases  are  on  reeonl  in 
which  a  doinestie  animal  occupying  the  room  of  a  patient  has  eonveye<l 
the  disease.  Hamilton'  uumtions  that  during  an  outbreak  of  scarlet 
fever  in  Dnl^lin  two  ehitdren  who  were  ill  were  isolated  iu  the  top  of  a 
house  !Ui<l  eV4'ry  j>recautiiui  taken  to  prevent  the  s[ire;ul  of  the  malady 
to  healtliy  nu^mber^  t>f  the  family.  After  a  fortnight  other  cliildren, 
who  had  been  kept  in  the  basement,  tfKik  the  disease,  and  it  was  found 
that  a  cat,  which  had  been  in  the  iiabit  c»f  spending  the  thiy  with  the 
fiiek  ehihlrcu  and  the  night  with  the  well,  ha(l  <'onveyed  the  eoutaginm. 
A  letter  written  iu  the  nK*m  of  a  scarlet  ivvi^v  patient  has  often  (*on- 
vcy(*d  sickness  iind  deatli  to  distant  homes.  Bonks  in  librari(*>  for  eir- 
enlatinn  among  the  poor  are  frequt^ntly  useil  to  relieve  the  teibuni  of 
recovery  from  tscarlatina  and  become  ready  carriers  of  the  disease. 
Time  and  ag-ain  milk  stored  in  the  ehandier  of  a  per!?<m  ill  of  scarlet 
fever  has  initiated  an  epidemie  of  the  disease.  The  tenacity  of  the 
virus  is  great,  and  it  has  (dteu  liajipened  flint  it  lins  l>eeu  revived  after 
lying  dormant  fwv  long  peiinds.  Vou  Mild<'ubraud*s  classical  coat 
retained  its  contagiousness  for  a  year  and  a  hjdf.  Duflfin '^  reconls  an 
instance  wlu^re  the  paper  had  beeu  lefV  on  the  walls  after  a  eiisc  uX 
scarlet  fever  had  oeeiUTisJ  in  a  roonu     New  jtaper  was  \mt  on  several 

'  Ar€hi't>€9  o/  Surgery t  April,  189'1.  "  Brifii^h  Mi'dirai  Jfmrwd^  Jane  3,  1894. 

*  Tkt  ainicid  Journui,  Ajjril  i\  18&4. 
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times  ^vitlioiit  rciiioving  the  <>ld.  Finally,  a  new  fimiilv  ciime  and  tiH>k 
down  all  tliet>e  liivers  nf  |>a[H'r,  libenitintr  the  searlet  fever  poison  ami 
eau.'^iiig  an  outbreak  in  the  tamily*  An  alnio^^t  indefinite  nnnit>er  of 
instanees  illn?;trating  the  Inuj^evity  ttf  this  poison  niiirlit  he  eolleeted 
from  tlie  literature  were  it  imptjrtant  ar  neeesstirv  to  produee  i'urther 
examples. 

Mmle  of  Communk'afhn. —  It  is  usually  eonsidered  that  the  virus 
enters  tlie  body  throu^rh  the  respinitory  mueous  membrarjes.  The  faet 
tliat  the  stress  so  often  tails  n|>im  the  pharynx  early  in  the  disease  might 
be  looked  njxm  as  pointing  in  this  dirertion,  Kap*jsi  stat<v^  that  ehihlren 
witli  4'hriHiii*  tonsillitis  are  metre  proiie  to  the  malady,  and  tliis  gives 
additional  support  to  the  idea  that  the  respiratt>ry  traet  gtiierally  atituxLs 
the  site  of  entnuiee.  S<*me  have  supposed  that  the  virus  enters  with 
the  foml  or  drink-  That  it  may  at  tiiTies  gain  entnmee  In  other  ways  m 
prtive^l  by  inoeulation  experiments.  The  disease  luis  l>een  produeetl  by 
inc»enlati(ni  with  blood,  epi<lerniie  seales,  sernni  frnm  vesielo,  and  nasal 
and  pharyngeal  seeretir^ns.  Mi<juel  '  (*laimed  to  be  able  m  prodnee  a 
kwal  reaetidu  etmiparalile  to  vaeeinatiou  by  tlic  inrKidatiou  of  serum 
from  vesicles,  tlie  snbjeets  of  this  treatment  being  then  found  to  be 
refmetory  to  searlet  fever.  But^  as  a  rule,  the  disease  when  pnxlueed 
by  inoeuhition  has  been  more  severe  than  that  arising  spontaneonsly,  ho 
that  it  has  not  to  the  jiresent  time  been  inissil>le  to  use  tins  metliiMl  to 
pnKMUV  inmnuu'ty. 

Iitutntntfii,—A:^  in  other  exanthems^  so  in  scarlet  feVer,  rnie  attack 
confers  inunimity  from  future  attacks.  Whatever  the  seientihc  explana- 
tion of  this  itnnuuuty  may  idtimatcly  prove  to  be,  it  certainly  involven 
some  profonnd  change  in  tlie  system,  for  it  usually  }>ersists  throughout 
life.  There  are  exceptions  to  this  rule:  a  few  well  autbentieati'd  in- 
stances of  re|ieated  attacks  are  on  record.  In  the  piijadar  estimation 
r(»peatcd  attacks  are  more  nnmenm^  than  tliey  can  be  sfmwn  to  be  in 
fact — this  larg4"ly  on  account  nf  crrnrs  in  diagnosis,  Thu>,  a  ehihi  has 
Oennan  measles  or  some  erythema  and  the  attending  physician  pro- 
iiounees  it  scarlet  fever  :  wlien  tlie  t4iikl  really  develops  scarlatina  it  is 
rc^giinleil  as  a  second  attack.  Many  writers  <if  wi<le  ex|)ericnce  have 
never  seen  an  imthiulited  instance  of  a  sect*nd  attack.  If  has  njb^n  been 
notice**!  that  during  an  i'pi<h'uuc  of  scarh't  fever  uKiny  pcrsMn>,  Ijoth 
those  whf»  liave  had  the  disease  and  those  not  so  pr<itcct*'ch  ^utfcr  tVom 
angina,  which  has  fretjuently  been  rcganh*d  as  scarlatinoii.-.  Ileeause 
this  sore  throat  mx'urs  at  the  same  time  as  scarlatina  floes  nirt  show  that 
it  is  the  result  of  the  germ  of  that  tliscasc.  Indccib  it  has  been  shr»wn 
that  the  severe  forms  of  throat  trouble  which  fd'ten  manitrst  themselves 
in  se^irhitinous  patients  are  tlic  rc^•>;ult  of  secondary  infection.  These 
anginas  are  nndfnd>tedly  contagious,  and  ttms  a  great  nnniber  cjf  the 
sore  thnjat*^  seen  during  an  epidemic  of  scarlet  fever  may  be  entirely  in- 
dependent of  that  dist^ase.  Such  iustanees,  tlien,  cannot  be  admitted  as 
constituting  secnud  attacks  of  scarlatina.  In  some  eases  wideli  are 
chameterized  by  an  unusually  prnlonginl  febrile  stage,  in  tlie  sewnd  or 
thir<l  Week  an  erythema  ag:iin  appears  upon  tlie  l>ody  :  to  such  wtses 
Tliomas  gives  the  nanic  "  pseudo-relapses. **  In  (»ther  instances  after 
convalescence  i^  In^enn  a  rash  aceomiuuiietl 
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condition  Thomas  applit^s  the  term  "relap^*"     Some 

m  nave  ifiaiight  that  re]>cmted  attacks  of  .scarlet  iever  eoiMtituti?d 

|>CH.niliarity.     TR>giiiK>\\:^ky  ^  ibuntl  that  in  two  tif  hii^  eai?e»  of 

tiieks  biJth  parents  hatl  experieneed  the  dkt^ai?e  twice,     Miir- 

ijfi  obcierved  relapsen  in  two  sister??.     It  ib  i^aid  tliat  rela|>s5es  and 

ittaek.s  are  generally  mild  in  ehanicter. 

•■  f}f  GrmteM  InffTihu^mm  and  Length  of  the  Permi  of  Infre- 
-At  which  period  of  its  evohition  scarlet  fever  is  most  eoiitiijrioiis 
irr^tinii  whicli  hu*^  never  been  detinitely  de<*idfHL  It  would  seem 
'iih'  that  tlie  virns  was  being  lilicnrted  in  greatest  quantity  wh<*n 
ease  wan  at  ihi  height.  This  1.-^  not  s<i  impt^rtaiit  a  question,  hiiw- 
ii.H  is  the  inquiry',  Is  scarlet  fever  contagious  at  all  |K*riiKb  of  the 
e,  and  if  so  how  lung  does  the  contagiousness  last?     The  answer 


•u  more  difticidt  by  the  vary- 

?  great  tenacity  of  the  virtis. 

■  IS  brought   into  contact   with 

to  eontnii't  the  disease,  this  m  ill 

■us  in  the  period  of  ineubittion, 

^en  one  of  those  not  deeide«llv 


first  (mrt  of  thi.s  ^' 

ascciitibility  to  tlie 
child  in  the  pcrioci  i 
Tit  her  eh  i  hi,  and  the  swona 

i>t  sht*w  that  searlet  fever  i-^^  noi,  imui 

ucc  the  cxjK>se<I  individual  may  Iiav 
paseeplibl(%  Aginn,  if  tlie  disease  occurs  in  one  child  in  a  family  who 
is  at  lau'c  isolateil  aiitl  kc]>t  so  till  all  .signs  of  sickness  have  disiipjji»iin*il, 
and  if  when  tids  child  jiHUs  the  othei^  another  ease  ap|)ears,  this  d<K'?* 
no(  pntvi*  that  the  original  ease  was  liberating  the  poison  at  tlie  time  of 
hiN  rcsttaiititm  to  the  tamily  eirele,  fur  we  kinjw  how  re^idily  ohjeetfe 
tdnvot  a  patient  at  the  heiglU  of  the  disease  may  be  infected  and  how 
dillicnlt  it  is  to  remove  fixnu  them  the  contaginm*  Keasi in ing  from 
wimt  has  been  shown  to  be  true  in  smallpox  and  measles,  it  st^ems  likely 
tliat  ill  till*  period  of  incubation,  beiore  any  active  signs  of  illness  are 
preseiit,  scarhitiiia  is  infectious.  How  long  the  ]H>ssibility  of  infection 
rtuluro  lm>  n(*t  been  exactly  dctcrmini^I.  It  is  indeed  proliahlc  that  this 
period  may  var>^  in  different  ea-ses.  We  would  certainly  not  overstep 
the  line  were  we  to  say  that  as  long  as  any  morbid  phenomena  attribut- 
able to  the  attack  of  scarlatina  exist  there  is  a  possibility  of  infection. 
In  fact,  it  is  likely  that  such  a  statement  does  not  cover  the  whole  truth, 
for  in  some  eases  of  diphtheria^  it  has  been  shown  that  LoflBer's  bacillus 
can  be  demonstrated  long  after  all  clinical  evidence  of  disease  has  ceased, 
and  what  is  true  for  this  malady  may  very  well  hold  for  other  infectious 
diseases,  searlet  fever  among  the  rest. 

/ncn/Ktflon, — The  incubation  period  of  scarlatina,  as  usually  stated, 
varies  within  wider  limits  than  are  assigned  to  the  same  stage  in  the  other 
exanthems.    Formerly  the  incubation  was  estimated  at  from  one  to  eight 


-,       ,  ..         I     Minimum 
Usual  time.  time. 


Maximum  time. 


Conuiiittee  of  the  Clinical  Soc,  1892 

Bristowe,  1SS7 

Guinoii,  1S92 

Strumi>ell,  1887 


2  or  3  (lays.   1  day. 
6  to  8  (l}iys.j  Often  less. 
4  or  5  days.; 

*  f  I  Less  than  )   -  , 
••••{!    -I  days,     n^ '!»>■»• 


7  days. 
Occasionally  longer. 


'  Oyrlnpedia  of  the  Practice  of  Medicine,  Von  Ziemssen,  vol.  ii.  p.  189. 
''  Medical  NewSy  Nov.  10,  1894. 
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<lays.  Recent  observations,  however,  seem  to  show  that  the  periocl  of 
ininihation  is  marked  by  narrower  limits.  Williams  ^  in  a  report  for  the 
Clinical  Society  of  London  tabulates  the  foregoing  opinions  as  to  the 
length  of  the  stage  of  incubation  in  scarlatina.     (See  table,  page  584.) 

Hamilton^  from  an  experience  of  a  severe  epidemic  among  troops 
claims  that  the  period  of  incubation  of  scarlet  fever  is  three  or  four 
days.  In  some  in(K'ulation  experiments  the  time  of  incubation  has  been 
seven  days.  Gerhardt  is  authority  for  the  statement  that,  an  abscess 
having  been  opened  with  a  knife  that  had  been  used  on  a  scarlatinous 
patient,  scarlatina  was  developed  four  days  later.  Bokai^  reports  two 
cases  of  tra(»heotoniy  in  which  scjarlet  fever  developed  sixteen  hours 
after  exposure.  Soerensen  *  states  that  in  10  cases  operated  upon  by 
Paget  in  which  scarlet  fever  develo|)ed  the  period  of  incubation  was 
one  day  in  2  cases,  two  days  in  3,  and  three  days  in  3  cases.  The  same 
author  remarks  that  in  9  out  of  12  cases  of  puer|)eral  scarlet  fever  the 
period  of  incubation  was  three  days.  It  would  seem  probable  from 
these  figures  that  where  infection  o<rcurs  through  a  wound  the  time  of 
incubation  is  shortene<l. 

On  the  other  hand,  it  may  happen  that  the  incubation  period  is 
prolonged.  Kaposi  states  that  in  rhachitis  and  other  conditions  of  ill 
lu»alth  a  prolougwl  incubation  not  uncommonly  occurs.  Instances  have 
bt^en  rei>ortcHl  in  which  the  time  of  incubation  was  several  weeks.  In 
some  of  these  instances,  where  a  ciise  occurs  in  a  family  and  a  second 
case  does  not  develop  for  weeks  after  the  first,  it  is  not  necessary  to 
assume  that  the  incubation  is  thus  lengthened,  but  rather  that  the 
j)oison  did  not,  for  scmie  reason,  affect  the  person  at  the  first  exposure. 
I^esides,  it  is  often  difficult  or  imjM)ssible  to  exclude  opportunities  for 
infection  other  than  the  one  from  which  the  long  incubation  has  been 
counttnl.  Still,  since  there  is  a  possibility  that  these  long  pericKls  of 
incubation  do  occur,  a  physician  would  be  wise  not  to  ])ronounce  a  child 
entirely  out  of  danger  till  several  we(»ks  have  passed  since  exjK)sure. 

Occur ir nee  irifh  (Hher  Exanthema, — It  is  quite  well  established  that 
other  acnite  exanthems  may  occur  at  th(»  same  time  as  scjirlet  fever. 
Ilirschprung  narnites  2  cases,  in  each  of  which  scarlatina  and  varicella 
were  both  |)resent.  AVolberg  reports  the  c^ise  of  a  l)oy  who  was  first 
attacked  by  scarlet  fever ;  a  few  days  later  the  temperature  rose  and  a 
crop  of  variola  vesicles  appeared.  Hardaway  has  seen  scarlet  fever 
develop  in  th(»  period  of  crusting  in  a  case  of  variola.  Brand  has 
noticed  the  concurrence  of  scarlatina  and  typhoid  fever.  Taylor  has 
seen  2  cases  in  which  measles,  scarlet  fever,  and  diphtheria  occurred 
sinniltaneoiisly.  Many  other  such  instances  might  be  gathercnl,  but 
these  will  serve  to  illustrate  this  relation  of  scarlatina. 

Micro-orf/anistn,H  in  Scaridfind, — Though  many  claims  have  been 
niad<'  to  the  discovery  of  the  micro-organism  which  is  the  active  factor 
in  the  production  of  scarlatina,  no  one  of  these  has  as  yet  received 
sutficieiit  confirmation  to  merit  its  acceptance.  In  1882,  Ecklund 
described  certain  colorless  corpuscles  which  he  had  found  in  the  urine 
of  scarlet   fever  patients.     Similar  bodies  were  found  in  the  soil  and 

'  Prartitioiur,  July,  181M.  '^  BritUh  MediadJoarjuily  June  3,  1894. 

^  Pfntt^r  mcdiciuiiwh-chiriinii.^ch'  /Vfxxr,  v.  p.  990. 

*  [nttrnatwjmler  kliuiAchu  Rumhfhau^  Nos.  6  and  7,  1H89. 
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siiriiiee  water  of  regit>ii>;  in  wlii*'li  t^pidt'tiiics  of  scarlatina  wen*  plH^X'aH- 
iiiu;.  OtliiTs  liavo  verilietj  this  nlrsprvatinn  as  far  i\>  the  apj>eamn(V  of 
the  b^Klies  in  the  urine  is  eoiiceriH^I,  liot  their  rehition  to  jseark*t  frver 
hucS  not  IxHMi  (leterniined.  Klein  has  ol>taine*l  tVorn  the  bloml  ami  ti^^ 
HUet^  (»f  scin^hitintHis  patients  a  streptmioeeus  whieh  when  injoctt'd  intik 
ciulves  anil  fi^innea-piiifs  l>riii4::s  aUout  syniptunis  respniblliig  tliose  nf 
sciirlet  fever.  He  lias  fnnnd  a  siniihn'  orficanisni  in  vesioles  on  the  tfat*? 
o!'  eows  to  wljii'h  an  epiih'inie  (»f  searlatina  has  In-fn  traced.  Ediii^on 
am!  Jamiesr»n  have  isolated  a  baeillns  whieh  is  desenl>ed  as  1.2  to  1,4 
inieroniillinietres  long  and  .4  raieromillinietre  in  width.  The  baetUi 
are  foinid  in  the  Ijlood  of  sear  let  fever  patients  dnrinj^  the  first  two  dny^j 
only,  and  in  the  (h\<<pianiatin^  epidennis  after  tlie  twentv-Hrst  thivj 
IiUM'ulation  uj>on  rahbits  eaused  fever,  erythema,  aoil  a  >nlisec|nentj 
des^uaniatioiL  Shakespeare  in  this  eonntry  lias  4'onfirnied  tliese  <»lt^*er- 
vations.  His  aeeonnt  of  eeiiain  exjx^rinieiits  is  interest in^j  :  **  A  ealf  was 
inmndatetl  and  at  the  same  time  ^iven  stmie  i>f  the  eultni*e  in  milk.  The 
calf  was  in  good  health  at  the  time  and  had  a  tompemtnre  of  99.5'^  F. 
Six  honrs  from  the  ijuKMdaticiii  the  ealf  devehtped  great  sickness,  and 
the  temperatnre,  taken  in  the  axilh^  registere<l  10;i^  F.  The  r-alf  was 
left  for  the  niglit»  Imt  in  the  niorntnt;;  was  tV>und  deail.  Small  jmrtions 
of  the  spleen  and  kidneys  were  placed  in  KiX'li's  jelly  and  developed 
the  chara(*teristic  liaeilli.  With  this  a  second  calf  was  inoculated  wnen 
one  day  ohl.  The  ino(*nlation  was  dime  with  scrnpnlons  carc^  and  a 
previous  examination  sliowed  no  bacilli  in  the  calf's  blood.  His  torn- 
jH^mture  in  the  rci'tinn  was  UllJi^  F.  Tlic  inoculation  was  done  at  t>,;iO 
r.  M.  Tlu*  following  morning  tlu^  tcnij*cratiirc  was  104^  F.  There  w^€*re 
sickness,  great  prostrati<ni,  diarrluea,  and  sorcn(\ss  t*f  the  tlimat.  In 
the  atleruo<m  the  skin  of  the  tiionix,  upper  abdiuui'u,  and  inner  si<les 
of  the  fore  legs  prcs(*nt<Hl  a  g^'ncral  redness  whit»h  increascil  tt»war<l 
evening*  Ry  the  next  day  tlw  animal  was  better  and  Ciuitinnctl  to  im- 
[jrove.  (Jn  the  sixth  day  desi(namation  set  iti/*  The  growth  id*  the 
bacillus  used  \n  tlu/se  cx|>erinient>  is,  in  enhures,  very  ni|n*b  and  this  is 
of  interest  in  view  of  the  short  incubation  peritMl  in  scarlatina. 

Doehle*  has  observed  in  the  bbnid  of  5  scarlet  fever  jmtient8  two 
distinct  parasites:  (1)  Small,  Hat,  spherical  cor|inseles,  measuring  1 
niiti'njnillimi^rc,  provi^led  generally  witfi  a  \vhi[*likc  ajjjvendage  of 
about  the  same  lengthy  wliit4i  has  a  hnllions  extremity;  (2)  corptisclea  • 
made  up  of  two  rniclci  surrounded  l>y  a  clear  zone  two  uy  three  times 
as  large  in  area  as  tin*  nuclei.  This  zone  is  tincly  granular  and  4'ontuins 
Ijigmcrjt  grannies.  Movenu^nt  in  tliese  cells  (recurs  by  contraction  of 
the  protoplasm.  They  may  be  outside  or  inside  the  red  ctu'ijuseles*  The 
antlior  claims  to  have  observed  these  parasites  in  the  blo<id  *»f  nn-usles 
and  snudl|iox. 

These  illustrations  affiu'd  an  i(h'a  of  the  diversity  of  tlie  lM»dies 
described  as  the  germ  ot'  scarlet  lever.  Jicforc  we  can  aeeejjt  any  one 
of  them  as  expressing  the  truth  many  €*ontrol  experiments  must  be 
brought  forward  in  sul)stantiati<ui. 

Scf  frit  iff  lift  lit  the  Lmrrr  Anhaaffi. — Fi»r  a  hmg  time  it  has  been  a  ques- 
tion whetlier  there  is  a  disease  of  lower  animals  corresponding  ti>  scarlet 
lever  in   man.      The   knowledge  of   the   tinity  of  smallpox  and   vae- 

*  Rti^ue  niemitfUe  drs  Mttt^dfJi  tU  f  J?«/aiMJf,  Jnlv»  1894. 
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einia  has  given  additional  interest  to  this  question.  Scarlatina  is  said 
to  have  been  observe<l  in  dogs,  cats,  swine,  horses,  and  cows.  Heim  ^ 
stiites  that  a  dog  which  had  lain  in  the  same  bed  with  a  child  who  had 
scarlatina  had  a  fever  with  a  scarlatiniform  ra^h  which  terminated  in 
desquamation.  The  greatest  interest  of  this  question  is  as  to  whether 
scarlet  fever  exists  in  cows,  for  if  it  does  we  can  readily  see  how  the 
milk  from  infected  animals  may  spread  the  disease  to  man. 

An  epidemic  of  scarlet  fever  occurred  in  London  in  1885  which  has 
become  liistorical  as  the  "  Hendon  outbreak."  The  source  of  this  epi- 
demic was  traced  to  a  herd  of  cows  which  was  aflTected  with  a  contagious 
disease  that  could  be  inoculated  upon  healthy  cows  and  man.  From 
ulcers  upon  the  udders  Klein  isolated  an  organism  which  he  thinks 
identicjil  with  one  he  had  obtained  from  human  beings  aifected  with 
scarlet  fever.  Others  who  have  investigated  the  Hendon  disease  have 
failed  to  agree  that  the  malady  from  which  the  cattle  suffered  was  scar- 
latina. HilP  reports  an  outbreak  of  scarlatina  at  Sutton  Coldfield, 
where  all  the  homes  invaded  had  the  same  milk  supply.  At  the  dairy 
from  which  the  milk  was  obtained  no  case  of  human  scarlet  fever  could 
be  found.  One  cow  which  had  recently  calved  and  had  been  in  the 
herd  only  a  short  time  w^a«*  in  poor  condition,  and  indications  of  recent 
ulcerations  were  found  on  her  teats.  The  authorities  declined  to  inter- 
fere. Soon  a  numl>er  of  fresh  cases  of  scarlatina  api>eared,  and  on  a 
s(K?ond  visit  to  the  dairy  the  cow  wa.s  found  to  be  desquamating  in  ex- 
tensive patches.  There  was  an  ulcer  cm  one  teat  and  an  eruption  on 
the  udder.  A  second  cow  presented  indications  of  the  same  condition. 
Tlie  dairyman  voluntarily  ceased  selling  the  milk  and  no  further  cases 
arose. 

In  August,  1892,  an  epidemic  in  Glasgow^  was  traced  to  the  milk 
supplied  from  a  certain  farm.  At  this  farm  a  child  was  found  suffering 
from  scarlet  fever,  but  the  date  of  sickening  made  it  j>robable  that  the 
child  was  one  of  the  victims,  and  not  the  source  from  which  the  milk 
was  j>oison€Hl.  The  cows  were  found  to  be  suffering  from  a  teat  erup- 
tion. Lymph  and  (Tusts  were  sent  to  Klein,  who  found  a  strept(KH>ccus 
resembling  one  whic^h  he  had  isolated  from  the  Hendon  outbreak. 
Lymph  from  these  cows  incKMilated  on  calves  produced  two  different 
eruptions,  one  of  which  was  va(»cinia,  and  the  other  of  specific*  charac- 
ter, but  entirely  distinct  from  vaccinia.  Th(»se  instances  serve  to  illus- 
trate what  seems  to  be  the  belief  of  the  day,  that  there  is  a  disease  of 
cows  the  virus  of  which  is  ca])able  of  causing  scarlet  fever  when  intro- 
duc(Hl  into  the  human  being.  It  must  be  sjiid  that  by  no  means  all 
authorities  are  agreed  on  this  subject.  The  practical  ]>oint  for  the  phy- 
sician is  that  in  all  epidemics  tlu^  origin  of  which  is  obscure  the  milk 
supj)ly  should  be  carefully  scrutinized. 

Patii()L(k;i('al  A  natomv. — The  most  charactiTistic  anatomical 
changes  of  scarlet  fev(»r  are  found  in  the  skin  and  mucoiw  nu'mbranes. 
Though  a  great  number  of  pathological  conditions  are  found  in  the 
course  of  s(»arlet  fev(T,  they  have  no  essential  relation  with  this  malady, 
but  are  often  present  in  other  infectious  diseases.  An  exception  may  be 
made  in  the  case  of  nephritis,  which  occurs  with  such  frequency  as  to 

*  Ctfclofmlia  of  the  Prnclire  of  Medicine,  Von  ZiemsHen,  vol.  ii.  p.  106. 
''  British  Medical  Journal,  .fiily  18,  1892.  »  Ibid.,  January  7,  1893. 
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di^M'vr  a  jK>sitioii  as  one  of  the  most  ini]x>rtant  of  the  anatomical 
ohaiijrt's  found  with  seariatina.  If  seen  in  the  eommencement,  the  rash 
of  searU^t  fever  is  found  to  begin  as  small,  pale  red  spots.  In  the 
tH^urse  of  a  few  hours  these  beeome  eonfluent.  The  affected  integu- 
ment then  prt^sents  a  uniform  scarlet  baekgn>und  dotted  thickly  over 
with  minute  jHiints  of  a  darker  hue.  The  skin  has  a  swollen,  oedema- 
t*»us  apjH^jinmce.  On  pressure  the  red  color  may  be  made  to  disappear, 
but  when  the  rash  is  at  its  height  there  usually  remains  behind  a  faint 
yellowi>h  staining  of  the  surface.  Sometimes  it  happens  that  there  are 
jH»ints  of  a  nu»rt»  purplish  color  which  pressure  ^^^ll  not  dissipate,  due  to 
small  liemorrhages  into  the  skin,  and  in  rare  instances  quite  large  areas 
are  involvtHl  in  the  henu»rrhages.  The  small  red  dots  which  are  seen 
i»n  the  si'jirlatimius  skin  may  beci>me  so  much  elevated  as  to  constitute 
small  juipuK^s,  i>r  in  rare  instances  minute  vesicles  appear  upon  the 
skin. 

Micn>si*opic;illy  the  efflorescence  is  found  to  be  due  to  a  dilatation 
of  tlu*  itipillaries  of  the  skin  Ciiused  by  paralysis  of  the  vascular  walls. 
In  hM^king  at  a  stvtii»n  one  is  struck  by  the  fact  that  the  epidemiL<  and 
jvipillary  Unly  an»  foldtHl,  while  the  cutis  is  stretched  and  relatively 
shorteneil.  I'nna  *  explains  this  by  stating  that  while  the  cutis  was 
engv^rgiil  the  epidermis  was  gradually  stretched,  and  that  when  by  the 
sivtion  the  cutis  was  allowinl  to  rei^»ntract,  it  could  not  readily  follow. 
The  f:iot  that  the  cutis  is  able  to  cxmtract,  he  thinks,  shows  that  there 
was  not  a  true  anlema  of  the  skin.  There  are  no  indications  of  an 
intlamniation  in  the  strict  st^nse  of  the  wonl.  When  the  enipticm  Ls  at 
its  height  jxirakeraii»sis  itui  In*  noteil  in  the  epidermis.  Unna  does  not 
n^inl  thi-  a>  dejHMuling  on  the  jwralysis  of  the  bluxlvessels,  but  rather 
a>  a  i\'-uli  of  di>turUuuv  of  the  va^miotor  centn^,  for  tlie  s;ime  jxira- 
k»rai«»^i-  i-  to  Iv  ^ii-n  in  >••»•, -^v^".;"  .v>*«.»  #j*f.»;.//<»i/i#'/#.  The  darkeuitl 
[»*»ini-  li.*  :i:i«'iU"il  :ii^»vr  an  vhu  to  an  unu-ual  dilatation  of  the  sub- 
I'pitrnlial  » zipiilarit-.  Tlit -r  may  nj»r\-int  -mall  inilH»li  thu-  to  the 
^^"i!i.•;;:i•  r.  •:'  :iu  M-arlatiiial  |>.»i-«»n.  I'nna  Ulit-vt--  that  it  is  fnmi 
tlu-i  |w.::.>  :ii;i:  \\w  iu  !U"rrhai:is  ari-i.  S»nKtinu->  an  inti-r-titial 
u\U:.:i  «•>'  ;r-  iri  riu  lu  :i:'hlN.rh«««Hl  of  tlu  t^lIi^^U-^,  which  in  lite  i-iuisi^s 
liu  !  r^r.  "t"  -.  arlariiia  kii.  wn  a-  >■*•  ••-'  '•  /-'.'•  ''•'''.  The  exfoliations 
:ir.«i  .  \\\'.  V  ;/.:^m:>n-  i:^  :i.r  »,  |':«Urn;i-  an.  avv>»nlini:  to  I'nna,  the  dini-t 
!>-::!>  ■  :  ::.'.  :u::.'n  .•:*  :i>  |N.i^..n  .■:*  -^-irK:  iVvcr.  and  art-  not  tn  Ix? 
!^c::>l^^i  u-  ;-r>:!^j  tr^'ii:  ;i   :ri;v  i!^r!am!:;a:i-*n  of  th»-  -kin. 

r  .^  :.!:i  :•:•::.■•!>  \x  •::•!•.  -r:-'  ::;  ::>  :i.r»ut  arv  iVin  inon*  o»n-tant  in 
-.;:'!•:  :v  \  **  :i:;i:i  riit  -k":-  r  r:::^::-!:.  S^nu  *  havr  o:»»ne  >«»  tar  as  to 
:•--:!•:  :  .,.:  : /i  «—*/.:■....  >  :.:  :::  li:;i^::^->  i^  tiu  ton-illiti-,  a-  i-i-t-s  arc 
^\::-::;v'n   :^::"^    ^^::.:*;   ':    1  -  -  ::■  :  ^  x>:. 

1:.  ">  •  V •  ^.  -:  :  "v  ::.  ,::,::::a  r-n-^^  nt- its<!f  a-  a  unifonn  n-«lnc-s 
'  :   :       -  "    :v.  .::  .    :\  :"/.  .;:::.":  -  iiila:::i»    arch<-.  an-l   tou-iK.      It'  the 

:  ■; -     *   :.     ^    -  \ ;  r  :^ .  :..    r-".;  o.\  r  i-  .'f  a  ii<x|Hr  hue  :  tlun-  are 

v.  i  -  ^    *:,-*•  : -.:  iv-r:-  and  a  miii'i'-puniKnt  di-nhanje  ; 

:  -'  --."^  -  ^-     .    ::-:.:  :v..i\  r-.ii^rim.  Itiiviuir  shallow  ul<«r<. 

r        ^  '      ^v  ^    ..  ,;     V:  r  :h-.  :•  :i-:I-  a:  the  auiru-s  of  the  jaws 

u  •     -      .     •::;-:     :  ><-.:rv.      In  lU'^n    xVtn.-  t^ix--  the 

y  -:  ^^  •    ^  .K  ;--••?  -Y.'-o^^'...  T..  Jan.  V*.  ;>v<>. 
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rednerss  and  injection  of  the  raucous  membrane  extend  into  the  mouth 
and  nose. 

The  morbid  process  in  the  tonsils  may  result  in  an  interstitial  inflam- 
mation with  great  enlargement,  and  even  the  formation  of  abscesses. 
In  onlinary  cases  there  is  little  if  any  involvement  of  the  lar}'nx,  but 
in  severe  cases  the  larj-ngeal  mucous  membrane  may  be  aflected  to 
such  a  degree  as  to  cause  stenosis  or  abscesses.^  When  the  inflam- 
mation falls  with  peculiar  intensity  upon  the  tonsils,  there  may  result 
gangrene  of  a  part  or  a  whole  of  these  organs.  In  cases  of  the 
gn^atest  severity  the  inflammation  extends  from  the  fauces  to  the 
cellular  planes  of  the  neck.  This  is  accompanied  by  great  infiltra- 
tion, swelling,  and  brawniness  of  the  tissues.  In  most  of  these  casi»s 
the  cellulitis  results  in  larger  or  smaller  collections  of  pus.  The  infil- 
tration may  cause  such  interference  with  nutrition  that  large  masses  of 
tissue  slough.  On  the  separation  of  such  gangrenous  masses  the  muscles, 
vt^sels,  and  dcH»per  structures  of  the  neck  nmy  be  exjK>sed.  If  a  large 
vessel  l>e  involved  in  the  slough,  rapidly  fatal  hemorrhage  may  o<*cur. 

A  false  membrane  is  not  an  infrequent  accompaniment  of  scar- 
latinal angina.  It  is  sometimes  confined  to  the  tonsils,  but  may  involve 
the  whole  pharynx  as  well  as  the  larynx  and  nose.  It  has  long  been  a 
question  whether  such  membranes  represent  simultaneous  attacks  of 
scarlatina  and  diphtheria.  The.  discovery  of  a  specific  bacillus  in 
association  with  diphtheria  has  done  much  toward  the  solution  of  this 
question.  Recent  investigations  have  shown  that  in  a  large  numl)er  of 
the  membranous  throat  affections  accompanying  scarlet  fever  the  l)acillus 
of  ]/»ffler  cannot  Ik?  found.  Williams^  in  35  cases  in  which  a  mem- 
brane was  in  the  throat*  of  scarlatinous  patients  found  LofBer's  bacil- 
lus in  12.  In  cases  of  j>seudo-membrane  which  are  not  diphtheritic 
various  micro-organisms  have  l>een  found.  Booker'  has  rei>ort<»d  ex- 
aminations of  the  membrane  from  the  throats  of  sc'arlet  fever  patients. 
In  none*  was  I>>ffler's  bacillus  prc»sent.  In  all  he  foimd  a  strei)t<K'<K'cus 
whirh  diflertnl  fn »ni  the  streptococcus  of  erysipi»las  princi|)ally  in  that 
it  di<l  not  live  S4>  long  in  culture  nunlia.  Examinations  made  by  Jack- 
son *  and  others  l>y  Coun<*iIman*  also  showe<l  strept<H*occi.  linirges* 
found  in  17  cjises  of  j>seudo-menil)rane  with  scarlet  fever  in  S4»nie  a 
streptococcus,  in  others  the  f<f(fphy/(H*ocru><  pi/of/ene>f  aurenjf,  the  hadfriuia 
roll  ro/iitin/nt',  and  th(*  >(t(ipfnilfx'fMsniH  pt/fx/ene^  alhtix. 

As  Weigert  has  shown,  the  essentials  for  the  existence  of  a  false 
meml>rane  are  a  sufficient  necrosis  of  the  epithelium  and  a  fibrin-<'on- 
tainintr  exudate*.  Reasoning  from  this  fact  and  the  ol>servations  inen- 
tion^'d  alx»ve,  we  arrive  at  the  conclusion  that  the  false  membrane 
whirh  occurs  with  scjirlct  fever  does  not  necessiirily  imply  that  <liph- 
theria  is  jin^^ent  as  a  comj)lication  :  such  a  condition  forms  no  nc»ces- 
sar}'  |Kirt  of  the  niorl)id  prcK'css  of  scjirlet  fever,  but  is  often  due  to 
the  action  of  liactrria  wliich  have  been  secondarily  engrafted  on  the 
already  iuflamcil   throat. 

In   a   very   large  niajr»rity  of  all   scarlatina  cases  nephritis  of  one 

'  />x  S^rri'iinr  mffiirtih^  May  7,  1^03. 

*  Am^rif'nH  Journal  of  th»'  Mftlirnl  Srimrex,  Nov.,  1S93. 
'  J'.hnJ'  Hnpk\nj<  Ho^'n'/nl  BvUeiin,  ()<t.  and  Nov.,  lXi*2. 

*  f{^f.^(on  ytftliriU  an/i  Sunjiral  Journni,  Aup.  17,  1894.  *  Ibid. 

*  *'  Les  Oriirirjes  de  la  Scarlatine/'  Tfujt^  iuaugurale^  Paris,  1891. 
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or  another  occurs?.     This   iiephritii^  Is  of  the  type  known  m 

lemlo-nephriti^.     In  many  cases  the  involvement  of  the  kidney  w 

of  flight  degree,  while  in  i^ome  cases  it  progresses  till  a  marked 

-}f  parenehyniatous  nepl iritis  results.     Klebs  was  the  tirbt  to  draw 

ion  to  the  freqiieiiey  \\'\i\\  which  f^curlatinal  nephritis  vvxi8  a  |*hmi- 

I'  affection.    He  fcmnd  the  only  noticeable  innditiim  to  be  the  acca- 

itii>n  of  gmall  an^uhir  nuclei  anil  a  finely  gran  alar  matter  in  B*>w- 

F   c^aiwHiiles,     Mure    recent   observers  have  itmncl  the  glomenibr 

lion,  hut  it  m  m\i  necessarily  the  only  change-     Klein  finds  the 

ngt^^   to  tH>nsist  in   in<*rease  of  the   nuclei  covering  the  gkimerMli, 

'^nc  ih*gcneration  of  the   tunica  inlinxa,  and  nniltiplication  of  the 

i  of  tlic  tunica  media  of  the  minute  arteries,  leucocytal  inliltnition 

g  tlic  course  (if  the  ve^^ek-  and  nar*>nchymatoiM  ehanp^s  the  inten- 

of  whi<'h  ih^jK^ndB  on  the  degree        he  infihmtion  of  the  leUi'<K*\^e!*, 

iiny  ob&iervers  deseril>e  aUo  a  niarkcti  increa.se  in  the  interstitial  tii^sue^ 

i  a^eril>e  to  it  a  part  in  the  prnduction  of  the  other  change*!*.      In  thi^ 

jinection  it  is  interesting  tu  note  that  Fenwiek  *  has  extmttetl  fitun 

me   spleens  of  nipitlly  tatal  cases  of  sctirlet  fever  a  substance  which 

introduced  into  the  circulation  of  animals  tends  to  pmduce  an  acute 

pa  rt  nchy matous  nephritis. 

SvMr^roMs,^ — It  is  a  very  difficult  nuitter  to  give  a  ainiprchensive 
yet  sueeini't  aenamt  i>f  the  symptoms  of  a  disease  ^hieh  pre^Htentii  fm 
varial)Ie  a  e^mrse  as  scarlatina.  It  will  perhaps  be  be^t  ft>r  por|w»se?s 
of  description  to  divide  the  aflwtion  into  tht>se  eases  whitJi  have 
ati  ordinary  or  typical  coursej  tho^^e  which  are  malignant,  and  thoeie 
in  which  variations  from  the  normal  course  of  the  malady  are  to  be 
uiUed* 

Thr  (h^f^inartf  Fontu — As  a  rule,  iu  the  pericHl  of  incubation  there 
arc  ra«  symptoms  or  they  arc  so  slight  as  to  pass  lumiKticed,  8«.inie- 
times,  however,  slight  malaise  is  complained  of  if  the  patient  be  old 
•enough  to  give  expression  to  his  sensations,  and  if  the  temperature  be 
taken  a  slight  evening  rise  may  be  detected.  The  stage  of  invasion  is 
ushered  in  abruptly,  so  that  commonly  the  exact  time  of  the  beginning 
of  illness  can  be  stated.  In  a  large  proportion  of  causes  chilly  sensations 
are  experienced  in  the  commencement  of  an  attack,  and  in  some  a 
<lecided  rigor.  In  young  children  it  may  happen  that  a  convulsion  is  the 
first  symptom  of  illness.  The  temperature  rises  rapidly,  and  in  a  few 
hours  attains  a  considerable  degree.  It  may  reach  102°,  103°,  104°  F., 
or  even  higher.  The  increaseil  temperature  is  accompanied  by  those 
sym|)toms  which  usually  mark  fever  from  any  cause,  such  as  headache, 
loss  of  appetite,  flushing  of  the  face,  sparkling  eyes,  and  thirst.  Coin- 
cident with  the  elevation  of  the  temperature  there  is  an  increase  in  the 
rapidity  of  the  pulse,  and  it  is  a  thing  to  be  noteil  that  the  pulse  rate 
in  scarlet  fever  is  out  of  proportion  to  the  height  of  the  fever. 

Vomiting  is  one  of  the  most  important  of  the  early  symptoms  of 
scarlet  fever.  It  may  occur  but  once,  but  it  is  apt  to  be  repeated  during 
the  first  day.  Smith  has  found  vomiting  present  in  1G2  out  of  214 
cases  of  sc"arlet  fever.  Thomas  states  that  it  occurs  more  frequently  as 
an  initial  symptom  of  scarlet  fever  than  with  any  other  disease  of  child- 
hood except  smallpox  and  pneumonia.   Vomiting  in  the  early  period  of 

*  British  Medical  Journaly  Aug.  19,  1894. 
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scarlet  fever  has  been  variously  interpreted.  It  is  generally  regarded  as 
a  nervous  phenomenon,  but  by  some  it  is  thought  to  indicate  a  catarrhal 
condition  of  the  stomach.  In  rare  instances  vomiting  may  continue 
through  the  course  of  the  disease,  constituting  one  of  the  most  embar- 
rassing symptoms,  as  it  may  seriously  interfere  with  the  administration 
of  fcKKl  and  medicine.  In  a  certain  proportion  of  cases  there  is  a  mild 
diarrhoea,  which  usually  ceases  after  a  day  or  two.  In  a  small  number 
of  tlie  more  severe  cases  this  symptom  assumes  alarming  proportions. 
At  this  period  of  the  disease  the  tongue  is  usually  coated  with  a  thick 
whitish  lur,  through  which  the  swollen  hyperaemic  papillae  may  be  seen 
protruding.  From  the  very  onset  of  the  malady  tnere  is  sore  throat. 
In  adults  and  older  children  this  is  evinced  by  difficult}'  and  pain  on 
deghitition.  The  diflTerent  characters  presented  by  the  throat  have  been 
sufficiently  dealt  with  under  the  heading  of  Pathological  Anatomy  (page 
588).  In  the  ordinary  cases  it  is  only  the  less  severe  forms  of  throat 
trouble  which  are  found.  The  lymphatic  ganglia  over  the  tonsils  at 
the  angle  of  the  jaws  are  enlarged  and  tender  on  pressure.  There  is 
little  evidence  at  this  period  of  any  catarrhal  involvement  of  other 
mucous  membranes. 

Tlu»  symptoms  presented  in  the  stage  of  invasion  on  the  part  of  the 
nervous  system  vary  considerably  in  diffi>rent  cases.  As  already  men- 
tioned, it  is  not  uncommon  to  have  one  or  more  convulsions,  and  it 
is  wortliy  of  note  that,  occmrring  at  this  time,  they  are  not  of  such 
gnive  significance  as  when  seen  at  a  later  date.  Nearly  always  from 
th(»  first  there  is  marked  prostration.  Ofi;en  the  patient  lies  in  a  dull, 
apathetic  state.  In  other  cases  restlessness  with  twitching  of  the  limbs 
occurs. 

T/ir  li<ti<h. — Generally  before  the  end  of  twenty-four  hours  from  the 
initial  symptoms  the  rash  makes  its  appearance.  Sometimes  it  is  not 
<levelopcd  till  the  second  day,  and  in  very  rare  cases  not  till  a  later 
period.  The  rash  appears  first  on  the  neck,  chest,  shoulders,  or  lateral 
parts  of  the  face  in  rather  ill  defined  patches.  The  patches  rapidly 
coalesce,  till  in  the  course  of  a  few  hours,  nearly  always  less  than  half  a 
<lay,  the  whole  body  is  covered.  The  lips  and  ahe  nasi  generally  escape 
th(»  rash,  and  when  the  cheeks  are  brightly  tingeil  the  contrast  between 
the  scarlet  and  white  portions  of  the  face  gives  a  peculiar  and  striking 
appearance.  The  characters  of  the  nish  have  already  been  mentioned. 
It  begins  as  small  |)oints  of  a  red  color,  l)ut  in  a  very  short  time  becomes 
a  diffuse  scarlet  erythema,  with  innumerable  points  of  a  deeper  hue 
scattered  over  the  surface.  The  rash  as  usually  seen  very  closely  resem- 
bles the  appearance  caused  by  the  application  of  a  mustard  plaster.  In 
some  cases  where  the  rash  L^  rather  mild  the  original  rtnl  points  may 
remain  discrete.  This  is  said  to  be  most  prone  to  happen  on  the  abdo- 
men. The  rash  generally  is  best  developed  on  dependent  parts  and 
regions  kei)t  warm,  as  on  the  back  and  at  the  flexures  of  tne  joints. 
Although  the  involved  surface  may  appear  smooth  to  the  eye,  yet  if  the 
hand  be  passed  gently  ov(»r  it  a  fine  roughness  can  be  detected.  The 
scjirlet  color  can  l)c  niad(»  to  disippear  by  pressure,  but  returns  as  soon 
as  the  finger  is  raised.  If  sufficient  irritation  of  the  capillary  walls  be 
produced,  as  by  stroking  the  skin  roughly  with  a  pencil,  a  white  line 
]>ersi-ts  for  some  moment^.     At  (me  time  this  phenomenon  was  supposed 
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lu^^^ierifltic  of  fs^carlet  fever,  hul  we  now  kiiow  that  it  is*  t^uimyo 
ly  t^rj^hema.^.     The  surfme  involvcMJ  is  hyperfeifthetic,  and  u  hiu- 

of  itching  and  burning  ii*  often  expiTieneecL 

?  time  required  for  the  full  development  of  the  msh  varies.     In 

astes?  it  may  reaeh  its^  heighl  on  the  tii>t  diiv»     In  other  nuH*?*  the 

oom  of  the  efflore.seenee  i^  not  titttuned  till  the  see^ind,  third,  or 

.burth  day*  and  in  rare  eases?;  at  a  later  date.     When  the  eruiUiou 

tba  height  the  jskin  i:=;  ten^  and  swollen  and  lia.^  an  tedeuiatoitn  liMik, 

{*iiilly  about  the  eyelids. 

Vhile  the  rash  i.s  renehing  its  full  develoi>nient  the  other  ^ympto^s 
increasing   in  severity.     The   temperature    in  ordinary  calces  may 
h  its  maximum  as  the  rash  eomes  out,  n  height  of  105^  F*  being  not 
[>ninion.     It  nmy  remain  nt  fhi^  point  till  the  mi*h  has  attiiincnl  \t3 
*  and   then  gradually  aeeikne.     At   other  timej^^  there  is  a  sti^dy     ■ 
f^jise  in  fever  p4iri  paHJ<H  with  the  progress  of  the  eruption  t*iward     I 
-  bl*K:>m*     In  rather  nvild  case-s,  when  th<'  rash  is  n(Jt  fully  iIevi4o|MHi 
the  rteeoud  day^  it  of^eu  happens  that  in  the  morning  of  that  tiny 
Tfe  m  a  tleei<k>d  reniission  in  the  iebrile  movement. 
The  tongue  hy  the  fonrtli  day  has  usually  lost  its  coating  and  hiis 
jcome  of  a  bright  re<I,  often  glazcHl,  rohu\     It  h  studded  f*ver  with 
pollen  papinn?  (strawbeny  tongue)*  j 

The  throat  symptoms  iiu-reast^  in  8e\*erity.     Besides  the  redtiei^H  and    | 
oedema  already  notedj  the  tonsils  beeome  e<jv*ered  with  a  layer  of  yellow- 
h  pus.     The  inflam  unit  ion  not  infrequently  extends  forward  into  the 
iccal  {^avity  and  upward  into  the  mys^^^  fnmi  which  there  is  a  iiuieo- 
puru  1  en  t  i\  ischn  i^e. 

Usually  by  the  time  the  di^^ease  Iia*?!  reaehed  its  height  the  vomiting 
and  diarrlitea  which  may  have  l>ecn  present  at  first  liave  eeasetl,  and 
constipation  exists*  The  nervous  synipt^>nis  alsn  iniTease,  and  then? 
may  be  delirium  with  restlessness  or  sometimes  profound  somnolence. 
The  pulse  remains  rapid. 

The  urine  at  the  height  of  the  malady  is  high  colored,  loaded  with 
urates,  and  diminished  in  (piantity.  In  the  majority  of  cases  at  this 
time  at  least  a  tmce  of  albumin  can  be  found,  and  often  it  is  consider- 
able in  amount.  Some  authors  (as  Bartels  and  Thomas)  ascribe  the 
albuminuria  of  this  period  to  the  pyrexia,  while  others  (Steiner  and 
Eisenschitz)  think  that  it  indicates  an  organic  lesion  of  the  kidney.  It 
is  the  latter  view  which  is  now  accepted.  Indeed,  this  is  the  only  log- 
ical opinion,  for  it  often  happens  that  there  are  in  the  urine  evidences 
of  renal  mischief  other  than  albumin.  Red  and  white  blood  cells  and 
hyaline  and  blood  casts  can  frequently  be  detected.  In  many  similar 
diseases  it  has  been  shown  that  nephritis  can  exist  early  in  the  illness, 
and  Klein  has  found  glomerulitis  in  scarlet  fever  as  early  as  the  second 
day.  Obermiiller  first  called  attention  to  the  presence  in  the  urine  of 
scarlatinous  patients  of  peptone.  Arslan,*  after  exten<led  observations, 
thinks  this  is  a  symptom  of  the  greatest  importance.  His  conclusions 
are  as  follows:  (1)  No  peptone  is  found  in  mild  cases;  (2)  the  urine 
contains  peptone  in  grave  cases  associated  with  complications,  the  occur- 
rence of  the  latter  being  preceded  by  pej)t()nuria  ;  (.J)  the  presence  of 
considerable  quantities  of  peptone  is  an  luifavorablc  sign  ;  (4)  the  pres- 
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ence  of  peptone  is  not  influenced  by  albumin  or  by  the  condition  of  tlie 
pulse  or  temperature. 

The  eruption  stays  out  in  full  bloom  from  a  few  hours  to  one  day. 
It  fades  from  the  body  in  the  order  of  its  appearance,  often  lingering 
longest  on  the  backs  of  the  hands  and  feet.  Generally  by  the  end  of 
the  third  day  from  the  beginning  of  decline  the  rash  will  have  entirely 
vanished.  The  whole  duration  of  the  eruption  is  from  three  to  seven 
days.  Octerloney/  by  counting  from  the  commencement  of  fever  to 
it*<  subsidence,  found  the  average  duration  in  40  cases  to  be  six  and  a 
half  days. 

With  the  fading  of  the  rash  all  the  other  symptoms  grow  better. 
The  fever  falls  by  Ivsis,  the  throat  heals,  the  appetite  returns,  the 
nervous  symptoms  disappear,  and  the  urine  grows  more  abundant 
and  of  lighter  color,  while  any  albumin  which  it  may  have  contained 
usually  disappears. 

Desqiianuition  may  begin  as  early  as  the  third  day,  though  most  often 
not  till  about  the  time  of  the  fading  of  the  rash.  In  rare  cases  it  has 
first  ap]>eared  at  a  considerable  period  after  the  termination  of  the 
eruption.  The  character  and  amount  of  the  desquamation  de}>end  in 
large  degree  upon  the  severity  of  the  preceding  eruption.  Where  the 
rash  has  been  slight  the  desquamation  may  be  furfuraceous.  In  typical 
cases,  however,  it  occurs  in  large  lamellae,  and  in  severe  cases,  in  regions 
where  the  epidermis  is  thick,  as  on  the  hands,  perfect  casts  of  the 
member  may  be  exfoliated.  Des(pianiation  usually  continues  for  a 
we<»k  or  ten  days,  though  it  may  be  prolonged,  and  in  some  cases  a 
second  or  even  third  desquamation  has  occurred.^ 

By  the  time  d(»squamation  is  completed  convalescence  is  well  estab- 
lishcil  and  all  morbid  symptoms  have  passed  away,  save  that  the  pulse 
is  apt  to  continue  rajwd,  sometimes  until  ccmvalescence  is  far  advanced. 

Even  with  the  beginning  of  convalescence  the  disease  (cannot  be 
treatcKl  as  though  it  were  a  thing  of  the  ])ast,  for,  as  we  shall  see, 
although  an  attack  may  liave  l)een  mild,  the  patient  is  more  or  l(»ss 
liable  to  serious  sequela?.  Such  unfortunate*  accidents  an*  esjM»cially  liable 
to  rt»sult  if  r(HH)very  has  been  too  readily  assumwl  an<l  the  saf(»guardfi 
wliich  should  have  been  thrown  around  the  convalescent  have  lK*en  t(K> 
soon  relaxe<l. 

Between  the  ordinary  form  of  scarl(»t  fever  whi(;h  has  be(»n  outlin«Hl 
and  the  gnivi?  form  to  be  describcnl  there  are  all  grades  of  s<»verity.  An 
effort  has  b(»en  made  in  the  description  to  indicate  this  and  to  k(»ej)  con- 
stantly Ix'fore  the  mind  of  the  reader  tli(»  marked  variations  in  the  course 
of  the  malady. 

Maliffimnt  FonriM  of  Hcarlntina, — In  almost  (»verv  epid(»niic  of  scarlet 
fever  then*  occur  a  certain  nuniIxT  of  cas<*s  which  may  projK*rly  Ikj 
cjilled  malignant  on  account  of  th(*ir  grc»at  tendency  to  a  fatal  issue. 
In  some  (Epidemics  th<»  numlxT  of  these  casi»s  is  es|)ecially  striking,  so 
that  we  are  IcmJ  to  Ix^lieve  that  at  such  times  the  |K)is^>n  of  scarlet  fever 
is  of  unusual  virul<*iic<*. 

In  one  form  of  malignant  -c-arlatina  the  intoxiciition  is  so  sc»vere  that 
<ieath  may  result  on  tin*  tir.-t  day  of  the  jMTi(Kl  of  invasion,  the  i>atient 
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J  overwhelmed  before  the  oniptiou  has  mamfested  itsielf.     Where 
atal  terniinatioii  i^  not  bo  iiDinediatej  the  symptom*  from  the  first     . 
nte  the  gmvity  af  the  t^a^e.     The  manitestatioiis  on  the  part  of  the     ■ 
rou^  hvstetii  are  ^severe.    There  are  intense  heutladie,  extreme  re^tks^ 
,  deHriiim,  eoiiYiikionE?,  and  not  iinconimonly  the  patient  mpidl y  talk 
}  a  i^tate  of  roma,     Ttie  fever  renehes  an  nnttjward  height^  a  tenijK'ni- 
e  of  107°  F,  and  even  higher  ha\^iiig  been  olj^ierved.    The  pulse  attains 
h  a  degree  of  mpidity  that  it  may  be  impoj^Hible  to  e<nint  it*     Great     ■ 
ntal>ility  lif  the  sttrniaeh  U  a  tVec|uent  ,«yinptoiu,  and  the  dangerous 
idition  may  ht^  nnide red  even  more  unfnvoral^le  by  constant  ^'^mliting. 
tlinj^t*  \viif)  survive  tlie  nish  i^  sh>\v  in  coming  out,  and  is*  fn^iuentiy 
a  io^re  dusky  iiue  than  is  obser\*ai  in  the  c^nhnary  ease*?.     In  the 
*all  projxniifin  of  case'H  which  recover  the  whale  cx^urse  of  xlw  iHikihs 
ajJt  tt*  be  lingering  and  tedioiijij. 

Ancither  fbrni  of  scarhitina  of  nmrkcil  malignancy  ib  the  hemorrhagic 
tvpr  ni'  the  disease*  The  symptom,'^  are  severe  from  the  onset  ;  hemor- 
rhages tV(»m  the  various  outlets  of  the  body  occur.  There  may  1m*  epi.§- 
taxis,  bleeding  from  the  gum;^,  and  hiemataria.  When  the  eruption 
appears  it  assumes  a  hemorrhagie  form.  At  fir:?t  petechia?  are  seen  in 
the  j^kin,  but  these  rapidly  grow  larger,  and  the  entire  surface  nmy  he 
involvt*d  in  large  hemorrhagie  areas.  Death  often  take.s  place  on  the 
sc^cond  <n*  thinl  day-  Pcjst-mt>rtem  parenchymatous  hemorrhage.s  ure 
found  to  have  occurred  in  tlie  ^'arious*  organs. 

S*.'ar]atina  anginosa  should  be  elasf^ed  among  the  malignant  varit*iie§ 
of  the  disease*  The  stress  of  the  attack  seems  iv  Tall  uimjo  tlie  throat. 
The  mucous  membmne  of  the  thiTjat  present.^  fmm  the  Ix^ginning  much  _ 
swelling,  and  is  apt  to  sliow  a  cyanotic  or  li\'id  luie*  A  meniliranoti.^  ■ 
exudatjivn  forms,  which  may  extend  into  the  larynx,  mouth,  or  lutse. 
The  lympbatie.s  of  the  neck  mpidly  crdargc.  Necrosis  or  gaingrene  f*f 
the  at1ect<'d  structure  restdts,  and  the  brt^atli  has  an  extremely  fetid 
odor.  The  patient  lies  semicomatose,  the  picture  of  one  suffering  from 
profound  septiesemia.  If  death  does  not  terminate  the  scene  too  early, 
there  may  be  an  extension  of  the  inflammation  to  the  cellular  planes  of 
the  neck.  The  tissues  may  become  swollen  to  such  a  degree  that  the 
neck  is  even  with  the  chin.  There  is  much  infiltration  and  brawniness, 
.so  that  the  mouth  can  no  longer  be  opened  to  inspect  the  throat.  Diffi- 
culty in  breathing  may  result  from  the  swollen  condition  of  the  tonsils 
and  the  pressure  of  the  infiltrated  tissues  of  the  neck,  or  from  an  exten- 
sion of  the  trouble  into  the  larynx.  The  cellulitis  may  lead  to  the 
formation  of  abscesses  of  the  neck  or  gangrene  of  large  portions  of 
tissue  may  result,  the  separation  of  which  may  lead  to  fatal  hemorrhage. 
Variation>i  from  the  Ordinary  Course  of  Scarlatina, — It  has  been 
indicated  above  that  scarlet  fever  presents  a  great  number  of  variations 
from  what  we  may  term  the  normal  course  of  the  disease.  Although 
it  would  be  an  endless  task  to  catalogue  all,  it  is  necessary  to  consider 
some  of  the  more  important  of  these  abnormal  forms. 

Though  no  case  of  scarlet  fever  can  be  regarded  as  entirely  free 
from  danger,  there  are  many  cases  which  are  extremely  mild.  In  these 
cases  the  febrile  symptoms  are  slight,  the  temperature  not  rising  much 
above  100°  F. ;  the  nervous  symptoms  are  absent ;  the  involvement  of 
the  throat  is  limited  to  a  slight  catarrh,  with  some  injection  and  redness 
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of  the  tonsils  and  fauces.  The  rash  is  never  ven^  distinct,  and  is  not 
of  tliat  bright  scarlet  color  which  is  so  characteristic  of  the  eruption  in 
its  typical  form,  but  has  more  of  a  pink  hue  and  fades  in  a  day  or  two 
after  its  appearance.  The  patient  does  not  feel  ill  enough  to  go  to  bed. 
Under  proper  treatment  these  cases  run  a  course  as  favorable  as  the 
symptoms  are  mild,  but,  unfortunately,  it  is  this  class  of  cases  which 
is  often  diagnosed  "scarlet  rash,"  and  to  which  the  name  scarlatina  is 
ai)pliod  by  ignorant  persons  under  the  impression  that  this  terra  implies 
an  eruption  entirely  distinct  from  scarlet  fever  and  not  dangerous. 
These  mild  ciises  sometimes  are  followed  by  the  sequelae  of  scarlet  fever, 
and  demand  iis  much  care  as  the  more  severe  types  of  the  disease. 

Cases  of  scarlatina  have  been  reported  in  which  throughout  the  ill- 
ness there  was  no  rise  in  the  temperature.  It  is  very  likely  that  many 
such  instances  have  been  cases  of  scarlatinoid  erythema.s.  It  is  not  im- 
possible, however,  that  scarlatina  may  run  its  course  without  fever, 
since  the  same  apyretic  course  has  been  seen  in  tj^jhoid  fever.  Fies- 
singer  ^  in  a  paper  on  this  subject  draws  these  conclusions  :  (1)  There  is 
a  form  of  scarlet  fever  in  which  the  fever  is  entirely  absent.  (2)  This 
form  may  be  observed  in  the  same  epidemic  and  alongside  the  grave 
and  pyretic  forms ;  it  is  contagious,  and  may  give  rise  to  the  ordinary 
form  of  the  disease,  complicated  with  Bright's  disease  or  with  pseudo- 
membranous angina.  (3)  There  is  no  local  symptom  to  differentiate 
the  apyretic  from  the  pyretic  form.  (4)  The  pulse  is  not  always  accel- 
eratcnl  in  the  apyretic  form,  (o)  The  apyretic  form  is  characterized  by 
th(»  al)sence  of  general  phenomena. 

Th(»  diagnosis  of  this  form  of  scarlatina  from  other  erythemas  must 
be  very  difficult,  and  (rould  be  made  only  in  the  presence  of  an  epidemic 
or  wiien  some  of  the  well  known  sequelae  of  scarlet  fever  follow. 

Most  authors  are  agreed  that  scarlet  fever  without  the  rash  may 
occur.  During  the  epidemic  cases  of  sore  throat  of  greater  or  less 
s(»verity  are  observed,  after  which  desquamation  or  nephritis  follows. 
The  writer  knows  of  a  young  medical  man  who  had  never  had  scarlet 
fever,  and  who,  while  attending  some  severe  cases  of  scarlatina,  was  seized 
l)v  a  chill  followed  by  an  intensely  sore  throat.  On  the  second  day  the 
urine  l)ecame  blocnly  and  a  hemorrhagic  nepliritis  was  found  to  be  pres- 
iMit.  In  tliis  case  no  desipiamation  was  observed.  In  speaking  of  this 
sul)ject  under  the  heading  Immunity,  page  583,  attention  was  called  to 
the  i\ict  that  the  true  scarlatinal  nature  of  such  attacks,  how€»ver  prob- 
able it  may  seem,  is  generally  open  to  question. 

Cases  in  which  the  rash  is  ])resent  without  the  sore  throat  have  l)een 
rej)<»rte(l,  but  th(?ir  oc(;urrence  is  doubted  by  many  authorities,  and  it 
seems  to  tiie  author  justly  so,  for  w(»  know  that  there  are  a  number  of 
erythemas  which  very  closely  simulate  scarlatina,  the  chief  differential 
]M)int  being  the  absence  of  sore  throat. 

In  some  cases  of  scarlatina  the  fever  is  peculiarly  prolonged,  and 
the  patient  falls  into  a  low  condition  to  which  the  term  ty])hoid  is  applied. 
In  such  cases  tiie  local  lesions  are  not  sufficiently  severe  to  account  for 
the  long  continuance  of  the  fever.  The  temperature  is  high,  and  may 
continue  in  a  more  or  less  remittent  form  for  sevenil  wcfks.  The  nerv- 
ous symptoms  are  marked  and  peculiar.     A  low  form  of  mental  hebe- 
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tudo  tlevoltjps,  and  tlio  juitient  Ww  purtially  uiieoiiscinii.s  witli  a  <lnll» 
apathetic  rxprwsion,  his  liiinds  aimlo.-^sly  i'litnhliii^  with  thr  hrdcover- 
injLT.  The  toji^iir  ainl  lips  :uv  dry  and  erarkrd  mid  sonles  amuiMihUc^^ 
on  tlu*  twth.  Th**  likeness  t«»  tyjilinid  fever  i>  still  further  carncHl  out 
the  faet  that  there  is  niarketl  eidar^^emeiit  of  th<' spleen  aiicl  tlxTe  may  Ix 
diarrho?n.  It  is  stated  tliiit  after  deadi  in  sntne  of  these  <*as^es  Peyer's 
patelies  and  t!ie  niesenterie  glands  l»ave  been  fumid  enlargetlj 

Thomas  a  nil  (inni|>reeht  -  have  rcH'ordod  eases  in  which  the  fever 
persisted  for  from  eit^lu  to  title<^n  days  bey* aid  the  usual  |>erir»d,  l>ut 
without  serious  symptoms.  In  ther^e  ca^^es  deferveseenee  oeenrred  iin»ri^ 
or  less  abruptly,  and  at  nt*  time  was  there  hyperjiyrexla.  The  I'jiuse  of 
this  lonjx  eontinuiil  fever  seemed  to  be  stre|Jtoeoriais  infeetion  whieh  had 
oeeurred  throujijh  the  tonsils, 

Bouveref^  has  mUetl  in  seane  eases  a  secondary  hyperpyrt»xia  which 
r»ccurrcd  on  the  ninth  or  tenth  day  and  after  the  ntsh  had  diHajijH'anHl. 
The  ti'rnpenitnre  rose  rapidly  ttj  105^'  or  HH>'^  and  was  acc*omjMUiied  liy 
^i*;ive  nervous  symptoms. 

TahinKui  *  refers  t(*  cases  in  wlii(4i  there  was  hyperpyrexia  even  frf>ni|^H 
the  first  day,  wliieh  persisted  Inr  a  i>erifHl  of  ei«j:hteen  or  twenty  tkiys,^^^ 
The  fever  wan  not  dependent  upai  any  h)cal  lesii>n,  !>ut  was  the  e-s^»n- 
tial  element  and  constituted  the  entire  4hinp:er.  Talamnn  fonn<l  that 
cold  ntlusions  as  ordinarily  jmietised  nre  wt^rthless,  in  such  easrs  the 
only  ettieient  treafmeut  iHnn^  f«dt  4'ohl  hiitli>  at  frcijuettt  intervals.  In 
this  eonneetiou  the  writer  Avould  mention  e<'rtain  eases  that  he  has  mh-m 
whieh  \M>rv  marki'd  fri>m  the  tii^st  hy  a  hyperpyrexia  whieh  eonid  not 
be  controlled  even  hy  cetkl  l)alhs,  the  jmtients  nipidly  dyinj*-  from  thr 
efleet.s  of  the  liit^h  (le^^ree  of  fcA'er. 

/iL*i7<///^<x.— Ueterem-e  hs»s  been  math'  to  relapses  of  scarlatina  under 
the  heading  Inunuidty,  [ni^e  ")8;j,     Hen^  it  is  oidy  necessary  to  nicutiou 
that  the  Ibrm   to   which  Thomas  has   given    tlic   nanu*   pseud* >-re)ajMi 
varies  in  its  course  <'onsiih  ral)ly  from  tlie  <jrdinary  fonu  of  the  iliH^a^*- 
The  nish   may  appear  only  on  limite<l  regions  of  the  l)ody ;  when  it 
alTccts  the  face  the  region  about  tlie  month  and  nose  is  not  exempi 
The  eniption  does  not   reach   its  full  development  on  all   the  aflivtc 
pnrlions  at  nenrly  the  same  time,  Init  progresses  in  nn  irregular  manneri 
The  behavior  of  the  tempeniture  during  the  pscMido-reliipse  i>  irregular. 
and  the  maximnm  of  the  rash  nnd  the  highest  fever  il*»  not  coin(*ith.\ 

Vantttionj<  ht'  Ttfpt\ — In  general  it  may  he  salil  that  inarknl  varia- 
tions in  the  course  (»f  scarlet  fever  are  c:uisch1  by  the  <N»niplieittion.< 
wliicli  nniy  arise.  This  part  of  the  snliject  will  be  more  i>arttenlarly 
referred  in  in  speaking  of  <'om|)li<'titions,  jKige  597. 

The  nuist  important  variations  whi*^!  ^iccur  in  the  IfKnil  symptoms 
of  scarlet  fever  are  I  lie  ilitlerent  forms  which  may  be  presentetl  by  the 
eruption.  It  may  hapiK^n  that  the  rush  develops  first  upon  some  miusnal 
site,  as  the  ab*lomen,  back,  or  linib'^»  Ag*ain,  it  may  appear  on  the  whole 
surface  at  the  simic  <ime.  M^lir  rnsh  may  occnyiy  *uily  t^ertain  n^gions, 
Hs  one  half  of  the  body  or  the  u]vp<  r  p<^rtion,  wfiih-  the  rest  is  fret*.  It 
has  iK'cn   noted  cKcurring  on  very  limited  artiis,  as  njKjn  a  small  jiarl 

*  fSf^njmtia  of  thf  /VarlMv  of  Mt^uriuf^  Vcm  Zli^mMBeD,  vol.  ii.  p,  2ft0, 
/'         he  nuiiteim^chf  H7>rV»i*Ar(/>,  July,  lSH8v 

dt  Mldecint,  April.  IH^a.  *  hi  yMtrifie  modanf,  Sept.  16,  IWKL 
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of  the  belly,  on  the  neck,  or  in  the  flexures  of  the  joints.  Some  authors 
stiite  that  scarlatina  is  prone  to  avoid  paralyzed  limbs.  The  minute 
i'hanicters  of  the  eruption  may  also  varj\  It  may  not  be  of  the  usual 
sciirlet  color,  but  a  lighter  red,  and  in  cases  where  for  any  reason  there 
is  marked  sluggishness  of  the  circulation  a  very  dusky  hue  may  be 
noticed.  The  nu*h  instead  of  becoming  confluent  may  occur  as  small 
rkI  macules.  Reference  has  already  been  made  to  the  fact  that  in  most 
<^ses  on  passing  the  hand  over  the  surface  a  roughness  can  be  felt.  In 
some  cases  there  are  more  decided  elevations  of  the  skin,  which  can  be 
detected  by  the  eye  as  numerous  minute,  acuminate  papules ;  to  this 
form  the  term  papular  scarlatina  has  been  applied.  There  may  occur 
over  the  surface,  especially  in  regions  kept  warm,  a  crop  of  miliary 
vesicles  constituting  vesicular  scarlatina.  Should  the  contents  of  the 
vesicles  become  purulent,  we  have  the  form  of  the  disease  which  is 
calleil  pustular  sciirlatiua. 

Those  grave  forms  of  scarlatina  in  which  extensive  hemorrhages 
occur  in  the  skin  have  been  already  described.  In  other  cases  small 
j)etechiie  may  be  observed  at  various  points  upon  the  surface,  and  this 
feature  in  itself  does  not  indicate  malignancy  of  the  attack. 

Such  is  a  description  of  the  most  commonly  observed  departures 
from  the  usual  course  of  scarlatina.  We  must  now  consider  tne  (com- 
plications which  may  attend  and  the  sequelae  which  may  follow  attacks 
of  the  mahidy. 

Complications  and  Sequelae. — It  may  be  sjiid  that  in  scarlatina 
the  complications  are  commonly  the  results  of  unusually  intense  morbid 
action  on  the  part  of  organs  which  are  affected  in  the  normal  course  of 
the  disease.  The  line  between  complications  and  sequelae  is  not  sharply 
drawn,  and  that  which  began  as  a  complication  may  by  long  duration 
become  a  sequel.  There  is  no  stage  of  scarlet  fever  which  is  free  from 
liability  to  (M>m plications.  While  they  are  most  frequent  in  severe  epi- 
demic and  grave  cjises,  still,  even  in  the  mildest  case  serious  complica- 
tions may  arise.  It  may  here  be  mentioned  that  just  before  a  com- 
I)licatioii  of  some  important  organ  is  discovered  the  rash,  which  has 
)een  out  in  full  bloom,  will  suddenly  fade.  This  phenomenon  is  pop- 
ularly known  as  "  striking  in,''  and  among  the  Idty,  and  formerly  even 
in  the  profession,  the  complication  which  existed  was  regarded  as  the 
ilircH't  attack  of  the  rash  upon  the  affi'cted  organ.  Hebra  first  showed 
that  **  striking  in  "  was  to  be  regardinl  as  the  result  and  not  the  cause 
of  the  complication. 

Among  the  most  inqwrtant  as  well  as  the  most  frequent  (;omplic4itions 
of  scarlatina  the  aff^cctions  of  the  nervous  system  deserve  a  place.  Those 
malignant  castas  in  which  the  patient  falls  almost  at  once  into  coma  have 
been  considered,  as  well  as  the  delirium  which  may  arise  from  hyper- 
thermia. Convulsions  occur  chiefly  at  the  l)eginning  and  towanl  the 
close  of  an  attack  of  scarlet  fever.  In  the  first  instance  they  are  usually 
due  to  the  action  of  the  scarlatinal  poison  upon  the  nervous  centres, 
while  in  the  second  they  are  often  an  accompaniment  of  the  condition 
known  as  uriemia.  Convulsions  may  also  indicate  the  onset  of  a  grave 
<*omplication,  and  may  thus  occur  at  any  period  of  the  disease.  All  the 
symptoms  of  an  acute  meningitis  may  be  present,  and  it  is  often  a  matter 
of  much  difficulty  to  decide  whether  that  rare  complication  really  exist 
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» in  eases  presoittiig  isucli  a  train  of  ^yniptotng  a  po^-morietii  exantH 
tion  hm  not  infrequently  showTi  an  absence  of  the  anatoniica]  trntttm^ 

oieniiigitk.  A  (uis*-^  has^  recently  lM*en  i\*j>orttHi  in  which  in-i^i^^tciit 
*ugh  ^et  in  on  the  thircl  day.  The  j>anixysms!i  c£ime  un  t^very  twt* 
Hfc  niinuteftt  and  wen*  .so  ssevert*  that  t^itiiig,  drinking,  and  t^l^jHBg 

-K  interfered  \rith.     Tlie  attack  la^^tc^  i^neo  days,  and  term in^itetl  in 

iverVp 

The  !^*vere  fomis  of  angina  which  L>oe«r  with  iicarlet  fever  have  In^en 
%£>ribal.     In  addition  to  what  ha>^  hi^en  «iid,  it  may  herr  Ik*  nieuttfinM 

t  neeniHiH  of  the  tissues  may  resnU  in  [JtTforatiun  of  the  !^>ft  |mlate* 

an  external  opening  into  the  iiharAiix,  ^o  that  fcwxl  i?annot  lie  ^w^l- 
we<J/  In  niseij  of  i^i'vere  eel  Unit  fg  of  the  neek  the  inHatiiniatton  mar 
ctend  down  into  the  mecha^tinum.  A  very  frtHpent  eoiiiplic^sition  of 
pijarlatina  is  membranous  deposit  in  tlie  thmat.  The  iliseu^?iion  of  the 
gn  ill  evince  of  this?  i^yniptom  will  be  found  under  the  headin^^  Diagnmh 
mm  6(U), 

The  fact  that  the  Eustachian  tul>ei^  open  into  the  j>harvnx  mjikcs 
inflanmiatidii  of  the  middle  ear  a  t*«»mraon  com  plication.  The  itifinm- 
mnticin  fmm  the  fauces  creeps  np  into  the  tyinpanie  eavity,  ami,  3i&  the 
Eustachian  tube  is  verj'  oft«*n  oeclude<ly  the  pnxhictj?  t>f  intlnmtiisition 
have  no  means  of  escape.  By  the  acetnmdation  in  the  middle  ear  an* 
cauf^'d  jMiin,  increase  in  fever,  and  bulging  td'  the  mend>niiia  t^tiiimnL 
When  tlic  Eu-^tachian  tube  is  eonjpletcly  iK*ehidcHl  the  [icnt-iip  sc<*retiongi 
can  et^cape  imly  hy  a  [perforation  of  the  drumhead.  After  this  has 
oeeurred  in  tavijrable  cam^  a  pnrnlent  di^ji*?harge  exist.s  for  a  i^horter  c*r 
longer  time,  and  then  the  opening  in  tlxe  membrane  heals  uitli  veiy 
little  permanent  injury  to  the  ear.  Uiifortnnately,  in  a  ^vtmi  many 
ea.ses  thi^n  happy  rei^idt  h  not  obtained*  If  pus  he  Ibr  Ionj>  pi^nt  up 
in  the  tymjmnum,  permanent  injury  may  be  wnmght  tu  tlu*  dtliruti* 
structures  there  contained,  necrosis  of  the  small  bones  may  result,  or 
the  inflammation  may  extend  to  the  mastoid  cells.  The  mucous  mem- 
brane which  lines  the  bony  walls  of  the  tympanum  largely  contributes 
to  their  nourishment,  and  when  this  function  is  disturbed  by  the  inflam- 
mation necrosis  of  the  bone  may  result.  This  is  a  serious  condition,  as 
the  anatomi(*al  situation  of  the  tympanum  renders  it  easily  possible  for 
other  important  structures  to  be  involved  with  it.  Septic  thrombosis 
may  occur  in  the  adjacent  sinuses  or  veins  ;  meningitis  or  abscess  of 
the  brain  may  result.  Even  if  no  such  serious  accident  follows,  total 
destruction  of  the  drumhead  with  loss  of  the  ossicles  and  a  chronic 
purulent  discharge  may  be  the  final  outcome.  Where  a  gangrenous 
condition  of  the  fauces  has  existed,  gangrene  has  been  observed  to 
extend  iij)  the  Eustachian  tube  and  so  involve  the  ear.  When  the  ear 
is  affected  during  an  attiick  of  scarlet  fever  in  children  who  are  old 
enough  to  speak,  pain  will  be  complained  of;  in  younger  children 
it  will  be  evinced  by  putting  the  hand  to  the  ear  or  by  pressing  the 
ear  against  the  pillow.  Such  actions  on  the  part  of  children  should 
always  ensure  an  examination  of  the  ears. 

It  has  been  mentioned  that  in  cases  of  any  severity  there  is  often 
more  or  less  involvement  of  the  Schneiderian  membrane.     Under  ordi- 

^  Lyon  medical,  Ser>t.  11,  1893.  ^  ^y  j^^.,/,-^^,/  ^^^^j.^  ^ov.  9, 1894. 

^  System  of  ^fe^Ucine,  Pepper,  vol.  i.,  p.  512. 
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nary  circumstances  the  morbid  process  gives  rise  to  a  purulent  dis- 
charge, and  resolves  without  any  permanent  damage  to  the  mucous 
nieml)nine.  At  times,  however,  ulceration  occurs  and  alarming  hemor- 
rhage may  result. 

Inflammation  of  the  larynx  is  most  common  where  scarlet  fever  is 
compli(»atcd  by  diphtheria.  Stenosis  of  the  larynx  may  ensue  from  the 
amount  of  pseudo-membrane  formed  or  from  coincident  oedema.  Some- 
times ulceration  of  the  larynx  results. 

I^ronchitis  is  one  of  the  rarer  complications  of  scarlet  fever. 

Both  croupous  and  catarrhal  pneumonitis  may  occur  during  the 
course  of  scarlatina,  and  are  more  likely  to  prove  fatal  when  ap})earing 
during  a  nephritis  than  when  manifested  enrlier  in  the  disease.  Gan- 
groiu*  of  the  lung  has  been  observed.  Giklema  of  the  lung  Is  a  serious 
accident  that  may  arise  at  any  period  of  the  disease.  It  is  usually 
accompanied  by  sudden  failure  of  the  heart's  action.  A  more  important 
complication  is  pleiiritis,  which  may  develop  as  secondary'  to  some  lung 
trouble,  but  mon*  often  occurs  independently,  coming  on  during  desqua- 
mation. Pleurisy  may  attain  considerable  proportions  without  causing 
symptoms  which  would  attract  attention  to  its  existence,  but  its  presence 
is  usually  manifested  by  cough,  difficult  breathing,  and  pain  on  the 
affectcMl  side.  The  pleuritis  of  scarlet  fever,  just  as  the  other  serous 
m(»mbnine  inflammations  which  complicate  the  disea.se,  shows  a  tendency 
U)  becom(»  purulent.  Such  empyemas  run  the  same  tedious  course  seen 
in  those  whic^h  arise  under  other  circumstances. 

The  involvement  of  the  buw^il  mucous  membrane  which  is  observed 
in  scarlatina  amounts  usually  only  to  a  catarrh,  but  there  may  occur 
(piite  severe  ulcerations  of  the  chwks  and  gums,  and  in  rare  cases  the 
gjingrenous  condition  callcKl  noma. 

The  symptoms  on  the  part  of  the  gjistro-intestinal  mu(»ous  membnuie 
may  be  severe.  Attention  has  already  been  called  to  the  fact  that  in 
some  cases  vomiting  is  persistent  and  be(M)mes  a  serious  complication. 
Diarrhcea  may  also  be  a  grave  symptom.  In  nire  cases  the  gastro- 
intestinal disturbance  may  be  so  intense  early  in  the  disease  as  to  cause 
death.  In  such  cases  it  is  possible  that  a  large  dose  of  scarLitinal  poison 
has  been  taken  in  with  the  food  or  drink,  and  has  come  in  the  flrst  in- 
stance into  contact  with  the  gjistri(!  or  intestinal  mucous  membrane.  In 
the  latter  part  of  an  attack  of  sc^jirlet  fever  dysenteric  symptoms  may 
arise — tenesmus,  pain  on  pressure  over  the  colon,  and  bloody  stools. 

Tli(»  circulatory  apj)aratus  is  liable  to  attack.  The  heart  action  is 
usually  very  rapid  and  it  may  become  weak  and  irregular.  Post- 
mortem examination  shows  that  the  cause  for  this  is  often  found  in  a 
fatty  degeneration  of  the  muscular  fibres  of  the  orgjm.  In  life  such  a 
condition,  i)y  the  weakness  of  the  walls  of  the  heart  which  it  occasions, 
may  lea<l  to  acute  dilatation.  Fii)rinous  coagula  sometimes  form  within 
the  cavities  of  the  heart,  and  pieces  of  these,  washing  away  in  the  blood 
stn»am,  may  give  rise  to  embolism  of  the  perij)heral  arteries.  It  not 
infrcMjuently  happens  that  during  scarlet  fever  murmurs  are  heanl  over 
the  cardiac  ngion.  These  murmurs  present  different  characters  and 
depend  on  various  causes.  Some  are  ha'mi<'  murmurs.  Some  of  them 
are  no  <loul)t  caused  by  a  relative  insjitliciency  of  the  valves  due  to  the 
weakened  and  dilated  condition  of  the  walls  of  the  heart.     Such  abnor- 


^^Moa  ipp^r  m  eonval<^&e«ne4?  advaneet*.     In  other  enm  tibi 

'»nr  p€*r»i8t?^  and  other  ^i^as  of   oi^nic  valvular  kf^ioo  de^op. 

H^tiilK>his  (if  vvln^  hiiB  lm.m  rep«>rt^  ais  cKxuirriog  ii^  a  com  plica- 

Of  *(*nrhitiria.     When  thi.-*  takes  jjlace  in  the  veius  of  the  cerebrum 

led  tniiti  of  iiervou>?  jaymptoms  follows,  the  rliaraeter  of  which  will 

rid  oil  thv  vein  afieetefh     InHammatixm  of  arterii'^  may  arii*e  durinj^ 

iMiiiix*  iif  sr-sirktiijii^     8iredt*v '  has  reporU^d  r^iidi  an  iK*curreiic*e  id 

jiortii,      liithiFuiii^titin  of  ihi*  jN.Mnt*ardium,   though   not  a   ef>niiiJOti 

plirntiiju,  irt  oDf  which  has*  hwn  imiiwuily  oksorvt^L     It  niatiife^t^t 

jtanie  wyiiiptonif*  and  dgnn  m  when  found  under  orher  elreuni.<taiie€i<* 

infrequently  the  aecimuilation  in  the  pericardial  nae  ik  purulent. 

Peritonitis^,  with  aecuni illation  M*  pns  and  adht^sion^^  hetweeii  ilw- 

aetinal  e<nlj^»  in  &*onietimes  found  with  scarlet  fever.     The  writer  well 

leitibers  a  ea^e  in  which  nil   nie  !?ynipt<im?i  of  pc^ritonitie— dtfiteiilion 

the  belly  with  gsiB,  c*>nstipation,  v<>niiting,  and  niarkctl  j^t'Ohitivent^^ 

u  pre*s:mirc — ^mnn?  on  towanl  the  close  of  an  attac*k  of  scarlatina.     The 

irine  wa?»  scanty  with  a  trace  of  albumin  and  an  <*ccai!sionaI  c;wt.     So 

ct^rtnin  were  those  who  had  the  c^sc  in  charge  that  a  j^eptic  |KTituiiitii* 

w^iis  present  tliat  it  was  p^o|>^vsed  to  open  the  belly  lor  dniinugc.     It  wa# 

diH*ir|ed  that  the  condition  uf  the  child  wa.s  too  had  to  jnsti ty  siioh  a 

procedure.     At  pos^t-raortcm   examination    no  trace  <^f  peritonitis  wa* 

present,  hut  there  wag  a  nc[)liriti^  of  i^uch   intensity  that   it  sec*metl 

stmn^e  that  the  capsuh^s  of  the  kiilncy  had   n^tt   been  ruptured  by  the 

enoniioiis  swelling  of  the  or^sins. 

Tlie  atfcction  known  as  scurlatiniil  rlieuniiitism  is  a  sviiovitis  coming 
on  usually  during  the  latter  part  of  the  period  of  eruption  or  thi*  first 
of  desquamation.  It  att^ieks  most  often  the  phalangc^al^  ankle,  and 
wrist  joints,  but  may  involve  any  articulation.  As?  a  general  tliitig, 
then*  is  little  swelling,  hut  the  joint  is  painful  and  tender,  S^Mne  be- 
lieve that  this  affection  is  really  rheumatism  complicating  scarlet  fever, 
but  the  writer  does  not  believe  that  this  assumption  is  necessary  to 
exi)lain  the  symptoms  presented,  and  prefers  to  regard  scarlatinal  rheu- 
matism as  a  synovitis  due  to  the  action  of  the  poison  of  scarlet  fever. 
It  is  thought  by  some  authors  that  the  presence  of  scarlatinal  rheuma- 
tism increases  the  liability  to  valvular  disease  of  the  heart.  Generally 
the  iuflanmiation  of  the  joints  subsides  in  a  few  days,  but  in  rare  in- 
stances a  suppurative  synovitis  develoj)s,  with  destruction  of  the  joint. 
When  large  articulations  are  thus  affected  a  fatal  pyaemia  is  the  frequent 
result. 

Periostitis  may  com])licate  scarlet  fever,  and  when  severe  may  lead 
to  necrosis  of  bone.  Separation  of  the  epiphyses  of  bones  ^  is  one  of 
the  rarer  accidents  which  may  occur  during  scarlet  fever. 

Myositis  is  an  unusual  compliciition.  It  may  be  manifested  as  a  cer- 
tain amount  of  infiltration  into  the  nuisele,  with  pain  and  difficulty  of 
motion,  nr  the  j)rocess  may  go  on  to  the  f(>rniati(>n  of  abscesses. 

During  the  height  of  the  eruption  then*  sometimes  occurs  a  conjunc- 
tivitis, though  this  is  not  a  common  complication.  A  keratitis  may 
develop  which  may  lead  to  the  formation  of  an  abscess  or  an  ulcer  of 
the  cornea.  Occasionally  the  whole  cornea  sUaighs  and  the  eye  is 
dcstroye<l  by  a  panoj)hthalmitis.     A  purulent  panophthalmitis  can  also 

*  The  Medical  Weeky  November  9,  1S94.  ^  Canadian  Prnctitiimer,  January,  1894. 


COMPLICATIONS  AND  SEQUELM  601 

<)(»eur  troni  a  septic  embolus  Icxlgini?  in  the  eye.  When  there  is  a  diph- 
th(»ritie  complication  in  the  throat  the  membranous  inflammation  some- 
times attacks  the  eye  and  may  lead  to  its  destruction.* 

That  other  infectioiLs  diseases  may  complicate  scarlatina  has  been 
mentioniHl  on  a  previous  page.  All  the  exanthemata  have  been  observed 
in  conjunction  with  it.  Of  course  the  gravity  of  the  aflFection  is  added 
to  hy  such  coniplicaticms. 

Certain  skin  lesions  may  arise  during  the  course  of  scarlatina.  The 
most  important  are  erysijwla^,  urticaria,  herpes  simplex,  furunculus, 
and  gangrene  of  more  or  less  extensive  areas. 

Scaridtinai  Xephriti^, — Perhaps  the  most  important  complication  of 
scarhitina  is  nepliritis.  By  many  nephritis  is  classed  as  a  sequel,  but 
if,  as  is  generally  believed,  the  nephritis  really  finds  its  origin  in  the 
slight  affection  of  the  kidney  which  occurs  at  the  height  of  the  erup- 
tive stage,  it  is  certainly  more  appropriate  to  consider  it  as  a  complica- 
tion. As  lias  been  mentioned,  if  a  careful  urinary  oxamimition  is  made 
when  scarlatina  is  at  its  height,  it  can  usually  be  shown  that  there  is 
present  a  more  or  less  severe  inflammation  of  the  kidney.  In  the 
majority  of  cases  this  subsides  with  the  decline  of  the  malady,  and  if 
the  case  be  properly  cared  for  recovers  without  having  caused  any  note- 
worthy objective  symptoms.  In  a  certain  proportion  of  cases,  on  the 
other  hand,  the  inflammation  of  the  kidney  progresses,  and  in  the 
course  of  time  gives  evidence  of  its  presence  by  severe  symptoms. 
Although  nephritis  is  more  prone  to  occur  in  some  epidemics  than  in 
others,  there  is  no  case  of  sciirlatina  so  mild  that  it  may  not  develop. 
Ind(»ed,  the  very  mildness  of  a  case  of  scarlet  fever  may  render  the 
occurrenc'c  of  nephritis  more  likely,  because  in  such  cases  the  necessary 
precautions  are  apt  to  be  neglected.  The  writer  has  seen  cases  in  which 
a  diagnosis  of  **  scarlet  rash  "  had  been  made  by  an  ignorant  person, 
and  the  children  allowed  to  b(»  out  of  doors  during  the  whole  course  of 
the  disease,  as  they  did  not  seem  ill,  in  which  a  severe  nephritis  with 
general  anasarca  developed.  The  first  noticeable*  symptoms  of  nephritis 
commonly  manifest  themselves  in  the  declining  period  of  scarlatina, 
during  descjuamation  or  immediately  after  it,  though  cases  are  reportinl 
in  which  nephritis  is  supposed  to  have  first  developed  a  luunber  of 
weeks  after  an  attack  of  scarlet  fever,  (hatching  cold  has  always  been 
regarded  as  the  chief  determining  factor  in  scarlatinal  nephritis.  It 
not  infre(|uently  happens  that  as  soon  as  the  severe  symptoms  attending 
the  rash  ar(»  past  the  patient  is  allowed  to  be  up,  and  is  thus  exposed  to 
injurious  influences,  among  which  exposure  of  the  surface  to  varying 
<legrees  of  temperature  is  certainly  one.  Probably  a  more  important 
factor  is  ])osture  and  the  increased  work  which  the  exertion  of  being  up 
and  around  throws  on  the  kidneys.  In  179  crises  whiirh  Gresswell* 
examiiK'd  albuminuria  returned  in  l.'^O  after  getting  up,  at  times  varj*^- 
ing  from  twenty-four  to  thirty-one  days  after  the  beginning  of  illness. 

In  some  cases  the  onset  of  symptoms  attril)ntable  to  nephritis  is 
abrupt.  The  fever,  which  has  declined  to  near  the  normal,  will  rise 
agjiin,  there  will  be  headache,  perhaps  vomiting,  restlessness,  and  a  very 
small  amount   of  highly  albuminous  and  even  bloody  urine.     In  the 

'  Atlanta  Moliral  ami  Siirtfiral  Jtnirnal,  Marcli,  1S91. 
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ity  of  eases,  howevefj  the  uiaujoruratitui  of  the  nephritU  t>  iimrt* 
ah     Perhap>i  the  fever  does  uot  dw;line  so  i*apidly  as  it  should,  av, 
*ing  reached  a  inmi  almost  norma!,  it  may  eontbme  thei^^  thi.H  -;iimll 
ee  of  fever  hein^  for  the  time  the  only  iiidleiitioii  that   things  an* 
progrei^iiig  iavonibly,  or  it  may  Ix^  the*  iaet  that  the  urine  i^  griAV* 
^nidually  j-einitier  tluit  t!r>t  attniet.*?  tlie  attetititin  to  tlit-  piv^eii*^* 
*phritls,     Uiile^^^i  a  earefiil  examination  of  the  nrine  ha?-  been  made 
*quent  intervals,  it  may  liiippen  tliat  redema  will  be  the  firf^t  evi- 
nce *}f  renal   tnisehief,     Dixnisy  is  very  ernnnicinly  first   |H*reeivc*cI   iti 
iM  eyelids  or  in  tlie  hands  and  feet ;  in  those  who  have  Ijcen  (constantly 
bed  it  may  appear  first  niKin  the  baek.     In  a  n^ven:  imst*  rlii^  oHleimi 
fiends  all  over  the  body,  the  skin  m  nnieli  swnlli'n  and  |)its  nn  pn*^*!- 
w^  and  often  M'her*-  the  ?^wellinf^  is  |i:reate.'^t   there  will  he  tenderness. 
»e  iedemu  jnay  atteet  otlier  organs*     Pulmonarv  o^lema  or  <i*di^ma  of 
he  glottis  may  reaeh  sneli  nroiMirti<ms  as  to  render  breathinjr  iin[H>ssi- 
*de*     Aeeimiulatioiis  id'  fluids  in  the  senms  eavities  of  the  body  mav 
be  so   lar^'   as   seriously  to  interfc^re  with   the   fuuetiiai   of  iin[M>rtant 
organs,  as  tlie  heart  or  lung^.     It  iK*(*iL^ionally  hnp|K.ms  tliat  one  id'tliese 
internal  dropsies  is  first  to  develojv,  and  the  anasarca  appears  f>nly  at  a 
later  date,  or  it  has  been  noted  that  (etlema  of  an  intermd  nrg;iu^ — the 
lungs,  for  instanct*^has  been  the  only  manifestation  of  tlropsy.    tTIdc^ma 
at^er  havin|(^  persisted  fiir  a  time  snbsidcs  as  tfic  ncj>hritis  jtrniw.s  Wtter, 
Ivnt  wliere   the  the  kidney  lesion   passes  into  a  ehnniie  form   tlic  fcclenia 
may  also  beeonic  clironic* 

Tlie  excremcntiti(ias  pro<lneTs  whit^h  sfiould  b*^  i* Ununited  in  the 
urine  aeeiimulatc  in  the  IjhMwl  during  t!u*  tjephritis,  and  ijftcn  in  such 
Cjuantities  as  to  give  rise  to  alarn\ing  symi*tonis.  The  term  urjcmia  is 
Epphed  to  this  i-otidition,  and  iilthniiirh  it  is  rt  niUiiMnirr  it  in  ntaintMh 
because  by  long  use  it  has  acquired  a  detinite  significance.  The  symp- 
toms of  uriemia  vary  much  in  intensity.  They  may  be  manifested  only 
as  more  or  less  severe  headache,  vomiting,  restlessness,  twitching  of  the 
muscles,  or  sudden  dilatations  and  contractions  of  the  pupils.  In  more 
severe  cases  convulsions  occur,  and  these  may  be  succeeded  by  coma. 
There  is  usually  a  definite  relation  b(»tween  the  ura^mic  symptoms  and 
the  cpiantity  of  the  urine,  the  former  becoming  more  severe  as  the  latter 
grows  less.  It  is  worthy  of  note  that  chihlren  often  bear  unemia  better 
than  adults,  recoveries  having  been  observed  under  tlie  most  unj)romis- 
ing  circumstances. 

The  eon<lition  of  the  urine  in  scarlatinal  nej)hritis  varies  greatly  in 
different  cases.  In  the  milder  cases  it  is  slightly  diminished  in  quan- 
tity, while  in  severe  cases  it  may  be  as  little  as  oO  c.c.  in  twenty -four 
hours,  or  anuria  may  exist  for  (piite  long  ])eriods.  The  specific  gravity 
is  higher  than  normal.  The  color  is  of  a  reddish  yellow,  or  may  be  rt»d 
or  a  smoky  greenish  hue  from  the  bhuxl  which  the  urine  contains.  The 
amount  of  albumin  varies  from  a  mere  trace  to  such  a  quantity  that  the 
urine  solidifies  on  boiling.  On  standing  there  fid  Is  fnmi  the  urine  a 
more  or  less  copious  sediment  made  up  of  urates  and  uric  acid  and 
formed  elements  from  the  kidney  in  varying  amounts.  Renal  epithe- 
lium may  be  fi)und  in  differing  states  of  j)res('rvati()n,  some  of  the  cells^ 
much  swollen,  others  showing  fatty  degeneration.  In  most  cases  red 
blood  corpuscles  and  leucocytes  can  be  seen.     The  most  significant  signs 
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of  renal  inflammation  are  the  «ists,  of  which  several  different  f^rms 
may  be  found.  Hyaline  casts  are  nearly  always  present,  and  at  times 
they  are  verj'  long,  flat,  and  convoluted,  with  the  ends  uneven,  the  so- 
calle<l  cylindroids.  Epithelial  casts  also  can  generally  be  demonstrated, 
and  when  blood  is  present  in  the  urine  blood  casts  are  formed. 
Although  the  results  of  a  urinary  examination  usually  afford  the  most 
certain  evidence  of  nephritis,  it  sometimes  happens  that  marked  renal 
changes  exist  without  the  appearance  of  albumin  or  casts,  or  these  may 
occur  at  one  time  and  be  absent  at  another  examination.  The  writer 
recjills  a  case  in  which  iK)st-morteni  there  was  found  a  veiy  severe 
nej)hritis  apparently  involving  the  w-hole  of  both  kidneys,  in  which  in 
life  the  only  changes  in  the  urine  were  a  slight  diminution  in  quantity, 
a  small  amount  of  albumin,  and  an  occasional  hyaline  cast. 

The  course  of  scarlatinal  nephritis  presents  many  variations.  In 
onlinary  cases  in  the  course  of  a  week  or  ten  days  the  oedema  and  other 
symptoms  have  disiippcared  and  convalescence  is  begun.  Careful 
urinary  (examinations  will  often  show  tnices  of  albumin  and  casts  for 
long  periods  even  in  these  favorable  cases.  In  rare  cases  a  small  amount 
of  (edema  persists,  the  patient  does  not  recover  health,  but  becomes 
anaemic;  th(»  urine  constantly  contains  albumin  and  casts;  the  lu»art 
becomes  som(»what  hypertrophied ;  and  a  chronic  form  of  Bright's  dis- 
ease is  established.  When  death  (K'curs  during  an  acute  scarlatinal 
nephritis  it  is  generally  due  to  ccdema  of  some  inn)ortant  organ  or  to 
unemic  poisoning.  Death  may  also  occur  from  some  acute  intercurrent 
inflammatory  trouble,  as  a  pneumonia  or  pericarditis. 

As  has  been  menti()n(»d,  no  sharp  dividing  line  between  the  compli- 
cations and  the  se(juehe  of  scarlet  fever  (»an  be  drawn.  It  is  customary 
to  apply  the  term  se(|uela3  to  those  morbid  manifestations  which  appear 
after  the  activity  of  the  sc»arlatinal  poison  has  presumably  exhausted 
itself,  as  well  as  to  those  comj)li(uiti()ns  which  persist  after  other  evidences 
of  the  malady  have  passed  away.  Only  the  most  common  and  import- 
ant of  the  se(|uehe  can  be  here  c()nsid(»red. 

The  inflammation  of  the  throat  may  leave  in  its  wake  a  chronic 
hypertrophy  of  the  tonsils.  A  p(»rforation  of  the  soft  palate  or  of  the 
septinn  of  the  nose  may  result  from  local  gangrene. 

It  has  been  mcMitioned  that,  owing  to  the  inflammatory  changes 
occurring  in  th(»  ear  as  complications,  a  long  continued  purulent  dis- 
charge may  be  a  se<|uel.  When  n(HT()sis  of  the  bony  structures  of  the 
tympanum  has  o(?curre(l,  it  may  haj>i)en  that  serious  intracranial  mis- 
chief, such  as  abscess  of  the  brain,  develops  even  long  after  the  original 
damage  was  sustain(Ml. 

In  the  eyes  total  blindness  may  result  from  the  severity  of  the  affec- 
tions caused  by  the  scarlatinal  poison.  Chronic  interstitial  keratitis, 
iritis,  and  neuro-retinitis  are  among  th(»  important  se(iueUe  in  these 
orgjins. 

Tubercular  infection  of  the  lung,  larynx,  bones,  and  lymphatic 
gjinglia  may  follow  in  the  wake  of  scarlatina,  just  as  we  s(»e  it  develop- 
ing after  other  acute  affections. 

Paralysis  of  various  muscles  or  groups  of  muscles  not  infre(piently 
remains  after  an  attack  of  scarlet  iever.  This  paralysis  is  of  similar 
nature  to  that  which  comes  on  after  diphtheria  and  other  infectious  dis- 
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mmie  I'ah'tilar  heart  tn>ub1c&  »to  not  iiifmjijeiit  ^^^uelae  of  the 
ll^Kfe  Iff  i*Di]«>carr)]ti^  whk4i  i!Qiiipltisle  M^rlet  fever.     Owing  to 
■airiaifii^  of  the  be^rt  waU>,  it  mar  Itappeti  that  wWn  tlu!  p^iti^'iit 
ja£  rceently  experienced  >«urlatiiia  ha;?  been  yi»  aiwl  «rt)und  for 
t  an  iriite  diktatiun  of  tbt?  heart  develofi^  witii  a  relafn*!?  uu^f- 
V  iif  the  mitral  valve.     The  writer  thinkii  it  pn4KLble  tliat  «9ome 
tfjNirtefl  «i^?er*  of  ct?defiM  oomia^  on  id  the  period  of  eonA*iilc^cence 
ml  any  kklney  trouble  are  of  thii?^  natiire*.     Ba^i[»w*s  di^<ii^-  hss 
olip^-rved  to  <M<-ur  i^ttddeiily  after  ■^-arlet  fever/ 
^1  fhe  •'kill  and  iti^  appendages  !<e(|UeIa*  may  follow.     Ervtbemas 
ore  or  lejvH  difl'iiM'  have  often  been  Qoted  after  de§c|Uaniation  hjSL<  eom- 
ncH  L    Kap* fc-i  believe*  that  relapN!9  at©  generally  to  be  thiisi  ex  }»hii»ed^ 
»  nt-'li  r**pre?^»ntitij^  a  !?et*<L»mlan*  erytbema  and  in:»t  a  ^esirlatitial  rei*ni* 
i««oen4'4<     Erythema  ticMli^iim,  iirtk-aria,  herpes  roei^ter,  and  IfM^Jix^ 
Eingrenouii  eftitditioni?  of  the  sskio  «*.imetime^  devt^op  after  Hjirlet  fever, 
u..n  alojieeia  more  or  legs?  eomplete  may  foUow,  jiii^t  a.'t  we  tind  it  after 
yther  iiifix*tioii;§  mabidie^,  and  in  a  few  ea^M^  permajient  canities  iut^ 
)een  rejjorti**!. 

After  an  ;ittaek  of  ii^^rlatiiia  there  h  often  kft  a  pmlbtind  antemia 
rhieh  may  ht^t  for  a  Ion|^  time  without  any  discoverable  legion  of  an 
mportant  vi^^euj*  to  ae^xmnt  for  it. 

D1AGXO6I.S. — It  may  be  ^id  tliat  before  the  ra^h  has  apfR'aixnl  it  h 
impoi^ilde  to  make  a  positive  diagnosis  of  scarlet  fever,  ^intK'  at  thi.^  time 
there  are  no  eharacteri^tie  symptom?!,  {^ueh  a^  inxnir  in  measles.  During 
an  epidi/mi«'  if  a  ehild  \<  s<*rn  who  ha?;  Immo  vomitin^^  niid  hiij*  a  lii^li 
temperature  with  catarrh  of  the  pharynx,  it  may  be  strongly  conjectured 
that  the  patient  is  suffering  from  scarlet  fever,  but  the  physician  will  be 
wise  not  to  commit  himself  positively  to  such  an  opinion.  As  a  rule, 
since  the  pcriinl  of  invasion  is  so  short,  the  physician  will  not  see  the 
case  till  the  eruption  has  appeared.  Genemlly  when  the  rash  has 
become  fully  developed  the  diagnosis  offers  little  difficulty.  The  height 
of  the  fever,  the  evident  illness  of  the  patient,  the  character  of  the  rash 
and  the  positions  which  it  first  occupies  upon  the  body,  the  sore  throat, 
the  enlargement  of  the  ganglia  at  the  angles  of  the  jaws,  and  the  pres- 
ence in  the  urine  of  a  trace  of  albumin  will  declare  the  nature  of  the 
disease.  In  the  malignant  cases  where  death  occurs  before  the  eruption 
comes  out  the  diagnosis  can  be  made  only  by  considering  the  height  of 
the  fever,  the  nervous  phenomena,  and  the  fact  of  the  existence  of  an 
epidemic  or  history  of  exposure,  with  the  j)ossibility  of  excluding  other 
causes  for  the  same  tniin  of  symj)toms.  The  chief  difficulties  in  diagnosis 
will  often  aris<*  in  connection  with  those  cases  which  present  irregularities 
in  their  course.  In  all  such  cases  a  point  of  the  very  highest  diagnostic 
value  will  l)c  to  establish  the  probability  of  infection.  In  those  rare 
cases  which  run  their  course  without  fever,  to  which  reference  has  been 
made,  one  will  have  the  greatest  difficulty  in  arriving  at  a  diagnosis  of 
scarlet  fever,  for  a  rise  in  temperature  is  so  essentially  connected  \inth 

'   Wiener  medicinittche  Blatter,  B.  15,  II.  28. 
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our  ideas  of  scarlet  fever  that  its  absence  will  always  throw  doubt  on 
tlie  diagnosis.  If  in  addition  to  a  characteristic  rash  there  were  sore 
throat  and  albumin  in  the  urine,  the  presumption  would  be  in  favor  of 
scarlatina,  and  this  would  be  much  strengthened  should  lamellar  des- 
quamation or  nephritis  develop  at  the  usual  time ;  and  esptK»ially  would 
the  supposition  be  confirme<l  should  an  ordinary  case  of  scarlet  fever 
occur  after  exposure  to  infetrtion  from  the  anomalous  case. 

In  view  of  the  likelihood  that  scarlatina  mav  occur  without  any 
eruption,  it  seems  to  the  writer  that  during  an  epidemic  all  cases  of  sore 
throat,  espc^cially  where  albumin  is  j)resent  in  the  urine,  should  be 
regjird(?(l  with  suspicion,  and  if  possible  treated  as  though  they  were 
crises  of  scarlatina.  This  will  no  doubt  be  a  difficrult  and  often  a  thank- 
less task,  but  in  our  present  state  of  knowledge  a  du(»  regard  for  the 
public;  safety  dictates  such  a  course,  more  esp(»cially  as  the  sore  throats 
which  occur  during  an  epidemic  of  scarlatina  are  infections  whether 
they  be  scarlatinal  or  not. 

The  (^{ises  of  scarlatina  in  which  the  nervous  symptoms  an*  such  as 
to  cause  a  resemblance  to  cerebro-spinal  meningitis  can  usually  be  dis- 
tinguished from  the  latter  affection  by  the  facts  that  in  sc4xrlet  fever 
there  is  an  inflammation  of  the  throat,  while  in  meningitis  the  rash 
most  often  presents  itself  in  the  form  of  |)etecliiie. 

Wh(Mi  seeii  after  the  first  stages  of  the  illness  have  passed  away  the 
typhoid  form  of  scarlatina  might  be  mistaken  for  typhoid  fever,  but 
the  history  of  the  onset,  and  jwrhaps  the  presence  of  desquamation, 
would  help  to  distinguish  the  two  maladies. 

Those  cas(»s  in  which  the  rash  comes  out  first  in  some  unusual  site 
n(H?d  not  create  confusion,  as  in  a  short  time,  under  ordinary  circum- 
stiinces,  th(»  (»ruption  extends  all  over  the  bcnly,  when  the  usual  j)icture 
of  scarlatina  is  present(»d.  More  difficulty  is  experienced  in  coming  to 
a  conclusion  where  the  rash  occupies  only  limited  portions  of  the  sur- 
face, for  the  disease  is  apt  to  be  mistaken  for  an  erythema.  In  scarla- 
tina there  are  fever,  sore  throat,  strawberry  tongue,  albumin  in  the 
urine,  and  when  descpiamation  occurs  it  affects  not  only  the  portions 
of  the  skin  which  have  been  involved  in  the  eruption,  but  also  those 
parts  which  were  free  from  the  rash.  This  combination  of  phenomena 
crould  hardly  cK'ciir  with  an  erythema. 

Es[)ecially  in  cases  where  the  rash  of  scarlet  fever  remains  discrete* 
the  disease  may  be  confounded  with  measles  or  riitheln.  In  measles 
the  incul)ation  pericKl  is  much  long(»r  than  in  scarlatina  :  the  invasion 
jMTiod  of  measles  occupies  four  days  with  W(»ll  marked  catarrhal  symp- 
toms, but  lacks  th(»  sore  throat,  the  high  fever,  the  vomiting,  and  the 
nervous  ph<*noinena  of  searlet  fever,  while  albiunin  is  absent  from  the 
urine.  The  eruption  of  measles  is  maeulo-papular  and  of  a  duskier  hue 
than  the  rash  of  scarlatina  ;  the  borders  of  the  lesions  of  measles  are 
erenated,  and  they  arc  often  collected  into  crcscentic  grouj)s,  while  the 
whole  face  is  affected  by  the  cruj)tion,  th(»  n^gion  about  the  mouth  not 
being  avoidc^l,  as  is  the  case  in  scarlatina  ;  the  rash  of  measles  stays  out 
on  the  body  in  full  bloom  a  shorter  time  than  the  eruption  of  scarl(»t 
fever.  The  des(|namation  of  measles  occurs  as  furfuraceous  scales,  while 
in  scarlatina  hirge  laniellje  are  usually  thrown  off.  Finally,  the  com- 
plic^ations  and  secjuehe  of  the  two  diseases  are  entirely  different. 
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In  rothein  the  periiwl  of  iiiriiliation  is  miieh  Ifniger  than  in  scarlet 
fever.  Kothehi  often  has  \m\  uw^mm  sta^e,  th<*  first  evideiiee  of  the 
tU^eai^e  lieiii^  the  rash,  and  if  there  are  |»reni(»nitury  symptoms  they  are 
not  so  srvere  as  those  set-n  in  the  invit^ion  of  scarlatina.  The  nish  of 
rothehi  oerors  ius  rfiund  ruse-red  spi»t>,  witli  well  defined  borders;  it 
most  resrnd»les  searkitina  w]jen  il  InTonies  eimtlneiit,  Init  this  irvnenilly 
oeeniv  ordy  in  patches,  ami  these  hit*k  the  eolur  and  jntnetate  apjH'aranee 
usnally  presenttnl  ]>y  the  ernptic^n  <if  searUitina  ;  and,  fnrthennore,  rothein 
at^eet^  the  rej^inn  ahtail  the  nionflu  In  nWheln  there  is  sore  tliroat,  hnt 
it  is  generally  nut  .^o  intense  as  the  angina  nf  searlet  fever.  In  riitheln 
tliere  is  >\\)i\\i  fever,  and  the  patient  is  often  not  at  nil  ilK  hnt  the  op|KK*ite 
is  true  tor  searlatina.  The  tongue  of  senrlet  fever  is  ehanieteristie,  that 
of  rothehi  is  only  eoated.  The  nrine  i»f  rothein  is  at  most  febrile  urine, 
whih'  in  searlatina  the  urine  eontuins  aibnmiu  and  east^.  In  rothein 
tlie  ^hnid>  ahnifi  tlie  eonrse  of  the  sterno-niastoid  iwv  involved  :  in  sear- 
let  fever  those  at  the  an^^h's  of  the  jaws,  an*l,  nif>n^*»ver,  the  th^jLT^M*  of 
enlartrenunit  of  the  glaials  has  a  ni<»re  eon>tant  relation  to  the  ecuidition 
n\'  the  thn>at  in  searlet  i'vwv  than  is  notieed  in  rfitlieln.  Aft(*r  rotfieln 
th'sijUamation  is  mre,  and  the  disease  lias^  no  special  eon»jilieati<ins  or 
w^tpiela\ 

There  is  no  likelihood  of  con  founding'  searhitina  with  sinalljMtx  a^er 
the  trui*  eruption  <»f  the  latter  diseiise  ha>  appeared,  but  tliere  are  ei-rtain 
pre-*'ru]itivi*  erythemas  with  small |iox  which  mit^lrt  had  to  eonfu-'^^ion. 
Smallpox,  when  the  eruptions  nfcrred  t<*  are  apt  to  appear,  is  *'haracv 
teriztHl  by  severe  lumbar  jKiin>^  and  intense  headache*  while  there  in  no 
*Hore  throat  nor  the  jM^ndiar  tongue  of  searlatina.  The  erythematous 
wishes  of  smalljMfX  usually  occur  in  certain  repiais,  esjKinally  the  tri- 
an*rle  fd*  Sirnou  and  the  pectoral  trian^de,  and  are  very  prone  to  exhibit 
a  i»ete(*hial  charactt^r. 

.Veeoinpanying  ejndcmics  of  influenza  rashes  have  lu'cn  obsier\*i*d 
which  mi^ht  cause  the  atlVetion  to  be  niistaketi  for  searlet  fever.  In 
inflnenm  there  is  nsnally  severe  aehing  pain  in  the  baek  au*l  lind*s;  the 
throat  is  H»i*e,  but  ^emndly  the  anjrina  is  not  s(»  intense  as  that  st*en 
with  •'carlatina  ;  in  iriilneu/a  there  is  eouunoidy  a  broneliitis  or  other 
involvement  of  the  lun^.  The  rash  of  inibK^nza  partakes  riion*  of  (he 
character  of  mca.^h>  than  of  scarlet  fever,  U'^ually  occurring  as  small, 
discrete  ivd  macules*'  The  nisli  tif  inflnenza  is  mon*  evaiieseerrl  and 
irre»rular  than  that  id' scarlatina,  oftt'u  ^lun^r  and  returning  several  times* 
durin^f  the  course  of  rhe  malady. 

Erysipelas  coidd  hardly  lie  mistaken  for  s<'arlet  fever.  The  lu-h 
of  erysipelas  is  liruit<'d  to  a  rcifioii  of  the  bo(U%  often  develops  around 
a  wiMind,  and  does  not  present  the  punctate  redness  seen  in  st^irlatina. 
Then*  is  also  more  hy] Kinesthesia  of  the  afleeted  area  and  more  anjeina 
of  the  sidk»u  til  neons  tissue  than  is  observed  with  searlet  fever,  whih* 
desqnamati(»n  in  erysipelas  is  confine<l  U>  the  region  which  lia^  been 
involved  by  the  erui>ti<»n. 

There  are  a  large  nnmlwr  of  drn^-^  whicli  ini»-cstc4l  cause  an  cniptit»n 

re^inbling  that  of  Hcarlatina.    The  more  important  arc  here  rtn/ntiontHl : 

benzoic  acid,  Iwiracie  aeid,  salicylic  acid,  antipyrine,  arsenie,  bellaiiontui, 

vhl«»rab  ehloralandde,  ehhvndbrni  (inhaled),  uigitalis,  mereury,  hyci9*cya- 

'  lliiniuway,  oml  ("ornmtuiicAtiuuK. 
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murf,  iodine  compounds,  opium  preparations,  phenacetin,  tar,  quinine, 
rhubarb,  stramonium,  strychnine,  suiphonal,  tuberculin.  The  above 
list  includes  only  a  small  number  of  the  drugs  which  at  one  time  or 
another  have  been  observed  to  be  followed  by  a  rash  more  or  less  re- 
sembling scarlatina.  It  is  to  be  noted  tliat  many  substances  when 
applied  to  the  skin  are  capable  of  causing  a  scarlatiniform  erythema,  as 
mustard  for  instance.  Specially  are  certain  substances  used  in  modern 
antiseptic  surgery  capible  of  causing  such  an  eruption.  Among  these 
may  be  mentioned  carbolic  acid,  iodoform,  and  bichloride  of  mercur}\ 
Generally  the  rashes  caused  by  the  application  of  these  drugs  are  local 
in  chani(»ter,  but  often  they  have  become  generalized.  Recent  French 
literature  presents  quite  a  number  of  instances  of  generalized  scarlatini- 
form eruptions  following  the  use  of  mercury  as  a  local  application. 

The  diagnosis  of  these  drug  eruptions  from  scarhitina  will  be  most 
easily  made  by  first  ascertiiining  the  fact  of  administration  of  a  drug 
capable  of  exciting  a  scarlatiniform  rash ;  then  the  fact^  that  the  drug 
eruption  is  not  preceded  by  the  prodromata  of  scarlet  fever,  and  that  it 
is  not  accompanied  by  the  sore  throat,  high  fever,  strawberrj'  tongue, 
and  enlargement  of  the  lymphatic  ganglia.  In  cases  where  the  history 
cannot  be  obtained  it  should  be  remembered  that  some  of  these  drugs 
produce  symptoms  peculiar  to  themselves,  which  are  not  apt  to  be 
found  with  scarlatina,  as  with  digitalis  the  slowing  of  the  heart,  with 
belladonna  the  dilatation  of  the  pupils,  salivation  with  mercury,  con- 
tnicted  pupil  and  drowsiness  of  opium,  pruritus  and  heighteneil  reflexes 
with  strychnine,  and  the  peculiar  odor  which  some  drugs  impart  to  the 
breath  or  urine,  as  chloroform  or  turpentine.  A  further  point  of  assist- 
ance will  be  the  fact  that  upon  tlu*  withdrawal  of  tlu*  drug  the  msh 
Senerally  subsides  more  rapidly  than  would  the  rash  of  scarlatina.  The 
ifficulty  of  differential  diagnosis  is  increased  by  the  fact  that  in  some 
rare  cases — ^jis,  for  instance,  has  been  observed  with  chloral — there  may 
be  with  the  drug  eruption,  fever,  and  a  subsecpient  desquamation. 

There  is  a  dermatosis  which  very  closely  simulates  scarlet  fever,  so 
nearly  indeed  that  it  is  called  erythema  scarlatiniforme.  It  is  not  a 
distinct  and  separate  disease,  but  (K»curs  as  a  concomitant  of  other  dis- 
ease's. It  is  of  spetMal  frequency  in  such  septiciemic  conditions  as  fol- 
low surgical  wounds  and  the  puerjK^ral  state.  In  six»aking  of  wound 
scarlatina  reference  has  been  made  to  this.  This  eruption  occurs  with 
other  diseases  also,  as  gonorrhoea,  diphtheria,  typhoid  fever,  rheuma- 
tism, ague,  unemia,  and  it  has  been  induced  by  certain  foixls,  as  shell- 
fish and  various  fruits.  It  may  at  times  be  impossible  to  differentiate 
this  dermatosis  from  irregular  forms  of  scarlatina.  The  following 
points  will  assist  in  the  diagnosis:  In  s(»arlatiniform  erythema  the  throat 
IS  not  so  severely  inflamed  as  in  scarlet  fever,  nor  is  there  the  straw- 
berry tongue,  and  the  constitutional  symptoms  are  lighter.  The  dem- 
onstration of  albumin  and  casts  in  the  uriii<»  would  speak  stnmgly  in 
favor  of  s(»arlet  fever,  except  in  those  cases  where  erythema  scarlatini- 
forme (»omplicjites  a  disease  prone  to  be  accompanied  by  nephritis.  In 
erj'thema  s<*arlatini forme  desciuamation  usually  begins  on  the  third  or 
fourth  day,  while  in  scarlet  fever  it  most  often  occurs  at  a  much  later 
date.  Finally,  erythema  scarlatiniforme  is  apt  to  occur  in  rei)eatcHl 
attacks. 


SCARLET  FEVER 

m  rotholn  the  pt-riod  of  Inuulmtion  h  mucb  longer  than  in  sf*afl<*r 

er.     KotheJn  often  has  nu  invas*iuii  Mtagi',  the  firnt  evidence*  of  thv 

Base  being  the  m,shj  and  if  tliere  are  premonitory  ^TOptoiiis  thtiy  an* 

'^i  severe  a,^  tho.^e  8ct*n  in  the  invtuiion  of  sicarlatina.     The  niAh  of 

An  oceun^  a^  iTnmd  rc^Ke-red  spots,  with  well  detinc-d  burders ;  it 

res^enible^  ^earlatina  when  it  becomes  i^onHueiit,  but  tlii^  it^eiierslly 

air**  only  in  patehes,  and  thwe  hiek  the  eolor  and  punetate  apiK*aniiitv 

lly  iireriented  by  the  eruption  of  searktiua  ;  and,  fnrtherniort*,  rotheb 

!t^  tlie  regi^m  about  the  moutli.     In  rotheln  there  U  mrv  tliroat,  but 

9  generally  not  so  inteiu^e  iu?i  the  angiua  of  scarlet  fever*     In  rotheln 

re  k  slight  fever,  and  the  patient  is  otWii  not  at  all  ill,  but  the  opj^t^ite 

nw  for  Hcarlatina.     The  tongue  of  scarlet  fever  is  elmraeteri^tie,  that 

otlieln  is  only  eoated,     Tlie  urine  c*f  rotheln  is  at  nii*st  febrile  urine, 

"lie  in  sfiirlatina  the  urine  eoutaitis  albumin  and  east^.     In   rotheln 

glands  along  the  eourse  of  the  f?terno-mastoid  are  involved ;  in  m^t- 

r  fever  those  at  the  angles  of  the  jaws,  and,  moreover,  the  degrei*  of 

iilargenient  of  tlie  glands  has  a  mort^  cimstant  rtdation  to  the  ootid i tit m 

f>f  the  tliroat  in  scarlet  fever  than  is  noticed  in  rotheln.    After  rotltehi 

dt^juamatinn  is  rare,  and  the  disease  has  ni>  special  complicatious  or 

secpiela?. 

There  is  no  likelilumd  of  eoufotniding  scarlatina  with  smallpox  ailer 
the  true  eruption  of  the  lattcT  dLseuse  has  appeared^  but  there  are  certain 
pre-rrnptive  erythemas  with  sniull[i<ix  which  might  lead  to  eonfuHion, 
SmaUjuLx,  when  the  ern[jti(»us  referred  to  are  apt  to  nppear,  is  ehamc- 
terized  by  severe  buubar  [uiins  and  intense  headaehe,  while  there  Ls  no 
sore  lhn»at  nor  the  peculiar  tongue  of  scarlatina.  The  erythematous 
rashes  of  small|>ox  nsually  ocH^nr  in  eertain  regions,  es[)eeially  the  tri- 
angle r>f  Siniciu  and  the  iHH'toral  triangle,  and  are  very  prone  to  ex  In  bit 
a  petechial  character. 

Acc<>mj)anying  epidemics  of  influenza  rashes  have  been  observed 
which  might  cause  the  aifection  to  be  mistaken  for  scarlet  fever.  In 
influenza  there  is  usually  severe  aching  pain  in  the  back  and  limbs;  the 
throat  is  sore,  but  generally  the  angina  is  not  so  intense  {is  that  seen 
with  scarlatina  ;  in  influenza  there  is  connnonly  a  bronchitis  or  other 
involvement  of  the  lung.  The  rash  of  influenzal  partakes  more  of  the 
character  (d*  measles  than  of  scarlet  fever,  usually  occurring  as  small, 
discrete  red  macules.^  The  rash  of  influenza  is  more  evanescent  and 
irregular  than  that  of  scarlatina,  often  going  and  returning  several  times 
during  the  course  of  the  malady. 

Erysipelas  could  hardly  be  mistaken  for  scarlet  fever.  The  rash 
of  erysipelas  is  limited  to  a  region  of  the  body,  often  develops  around 
a  wound,  and  does  not  present  the  punctate  redness  seen  in  scarlatina. 
There  is  also  more  hyperjesthesia  of  the  affected  area  and  more  oedema 
of  the  subcutaneous  tissue  than  is  observed  with  scarlet  fever,  while 
desquamation  in  erysipelas  is  confined  to  the  region  which  has  been 
involved  by  the  eruption. 

There  are  a  large  numl)er  of  drugs  which  ingested  cause  an  eruption 
resend)ling  that  of  scarlatina.  The  more  important  are  here  mentioned  : 
benzoic  acid,  boracic  acid,  salicylic  acid,  antijnrinc,  arsenic,  belladonna, 
<:*hloral,  chloralamide,  chloroform  (inhaled),  digitalis,  mercury,  hyoscya- 

'  Ilardaway,  oral  coinraunications. 
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mu?i,  i(Klinc»  compoumls,  opium  preparations,  phenacetin,  tar,  quinine, 
rhubarb,  stramonium,  strychnine,  sulphonal,  tuberculin.  The  above 
list  inchides  only  a  small  number  of  the  drugs  which  at  one  time  or 
another  have  been  observed  to  be  followed  by  a  rash  more  or  less  re- 
sembling scarlatina.  It  is  to  be  noted  tliat  many  substances  when 
applied  to  the  skin  are  capable  of  causing  a  scarlatiniform  erythema,  as 
mustard  for  instance.  Specially  are  certain  substances  ased  in  modern 
aiitis(»ptic  surgery  capable  of  causing  such  an  eruption.  Among  these 
may  be  mentioned  carbolic  acid,  iodoform,  and  bichloride  of  mercur}'. 
lieutM'ally  the  rashes  caused  by  the  application  of  these  drugs  are  load 
in  character,  but  often  they  have  become  generalized.  Recent  French 
literature  presents  quite  a  number  of  instances  of  generalized  scarlatini- 
form eruptions  following  the  use  of  mercury  as  a  loc*al  application. 

The  diagnosis  of  these  drug  eruptions  from  scarlatina  will  be  most 
i?asily  made  by  first  ascertaining  the  fact  of  administration  of  a  drug 
<'apable  of  exciting  a  scarlatiniform  rash ;  then  the  facets  that  the  drug 
eruption  is  not  preceded  by  the  prodromata  of  scarlet  fever,  and  that  it 
is  not  accompanied  by  the  sore  throat,  high  fever,  strawberry  tongue, 
aii<l  enlargement  of  the  lymphatic  ganglia.  In  cases  where  the  history 
cannot  be  obtained  it  should  be  remembered  that  some  of  these  drugs 
])nKiuc(»  symptoms  peculiar  to  themselves,  which  are  not  apt  to  be 
found  witli  scarlatina,  as  with  digitalis  the  sh)wing  of  the  heart,  with 
belhidonna  the  <lilatation  of  the  pupils,  salivation  with  mercury,  ccm- 
tracted  pupil  and  drowsin(\ss  of  opium,  j)ruritus  and  heightened  reflexes 
with  strychnine,  and  the  peculiar  odor  which  s<mie  drugs  impart  to  the 
br(»ath  or  urine,  as  chloroform  or  turpc^ntine.  A  further  point  of  assist- 
ance will  be  tlie  fact  that  upon  th(»  withdrawal  of  the  drug  the  rash 
generally  subsides  more  rapidly  than  woidd  the  rash  of  scarlatina.  The 
ilifficulty  of  differential  diagnosis  is  increased  by  th<»  fact  that  in  some 
ran*  cases — as,  for  instance,  has  been  observed  with  chloral — there  may 
be  with  the  drug  eruption,  fever,  and  a  subsequent  descjuamation. 

There  is  a  dermatosis  which  very  closely  simulates  s(»arlet  fever,  so 
nearly  inde(»<I  that  it  is  called  erythema  sea rlatini forme.  It  is  not  a 
ilistinet  and  separate  disease,  but  occurs  as  a  concomitant  of  othtT  dis- 
eases. It  is  of  special  frecpiencjy  in  such  septic^emic  conditions  as  fol- 
low >urgieal  woinids  and  the  puerix'ral  state.  In  s|K»aking  of  wound 
scarlatina  refercMice  has  been  made  to  this.  This  eruption  occurs  with 
other  dis(»ases  also,  as  gonorrluea,  diphtheria,  tyj)hoid  fever,  rhemna- 
tism,  ague,  unemia,  and  it  has  been  induced  by  certain  fcxnls,  jis  shell- 
fish aud  various  fruits.  It  may  at  times  be  imjxjssible  to  diflerentiate 
this  dermatosis  from  irregular  forms  of  scarlatina.  The  following 
j>oints  will  assist  in  the  diagnosis:  In  scarlatiniform  erythema  the  throat 
is  not  so  severely  inflamed  as  in  scarlet  fever,  nor  is  there  the  straw- 
berry nmgue,  and  the  constitutional  symptoms  are  lighter.  The  d<'m- 
onstration  of  albumin  and  easts  in  the  urine  would  s|x»ak  strongly  in 
favor  of  scarlet  fever,  except  in  those  eases  wIhtc  erythema  scrarlatini- 
formc*  <omplieates  a  disease  prone  to  be  accompanied  by  nephritis.  In 
erythema  >earlatinifonne  descjuamation  usually  begins  on  the  third  or 
fourth  day,  while  in  srarlet  fever  it  most  often  occurs  at  a  much  later 
<late.  F^'inally,  erythema  scarlatiniforme  is  apt  to  occur  in  repeatcnl 
attaek-. 
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y  lieen  mentioneti  tlmt  s;eri<*u^  intmeranuil  mWhief  may 
suppurative  oritk  m€!clia.     Whether  or  not  affectioiito  irf'theV    _ 
4>  the  i^ivity  of  the  pnrjgno?*!*  will  clejieDd  *m  the   natun*  tif  Jk 
'-^raplientioiL     A  ?siiiip1e  ermjunetivitiji  would  not  he  regunlad  &njf 
«  ifUfM»rij  while  a  j^aot^phtlialjiiiti.'^  would  iocresi^sje  the  ifpavitv  cif 
aj^e,     In  ^  iieml,  it  tiiuy  be  H^aid  ihat  any  eomplieadctn  render^ 
iM??^i«  uijfavomhl*-  in  propiitiim  to   the  inipc>rtais<^  of  the  oi 
Ived  and  the  i^everity  of  the  iiivolvemetit. 

T  REATMKXT. — It  i*^  wmveiiient  to  consider  the  treatmi^ni  of  s^rli^' 
ler  three  head?-— prophylaxis,  hy^ieiiCj  and  theraj^Hitii^. 

^tr#tw,^-.By  tar  the  mm\  ini|K)rtant  part  of  the  tn^ntntent  of 
et  iir^«*r  in  mir  pretient  Estate  of  knowledge  conskt*^  in  pri»phvla%i$, 
■*ii   thi.^  standjHnnt   trt^tment  aiuitf  at  the  prevention   of  f^Tiirlnti 
the  limitation  of  iti^  qjr         as  far  &s  may  Im.s  when  it  ha^?  tK^nirn 
fi  far,  there  is  no  reined}       own  which  ha^  the  pt^wer  of  cle^trtiyiii 
,  i^nseeptibility  to  the  dLseii.sts     Prevention  mu!?t  ther€*fi>re,   for  ihi 
rttn  ntj  interef^t  it^*lf  in  ehis^ing  m^  far  as  jiossible  thi«^  aventien  hj 
v^hiirli  tht*  pi>isfin  its  lynm^ht  into  eimtaet  with  siLmt^ptihle  fK*rs4jDi<,    Thu* 
will    inehjuc.-,  in  the  Hr^t   pintle,  a  wireful  j?upervi?iion  on   the   part  of 
health  buant-^  of  the  health  of  all  individual)^  who  are  brou|?ht  inti* 
clofl4"  eontaet  with  their  fellows^.     There  c^an  be  nc^  cluubt  thiit  scarlet 
fever  h  oftvn  aefpjired  liy  ^*h<Nil  i-hildrt^n  from  mild  eases  of  ^turlatimi 
whirli  ha%'e  i*eeiirred  in  the  Krh^Hil  and  pa^^^ed  uanotice<l  or  have  |i€i*ia^ 
r^nled  as  some  ninxple  niHiu    Furthernion',  ehildivn  often  arc*  a]hiwc4  ■! 
to  return  to  gelKHil  Unt  ^cnm  after  an  attaek  of  ^'arlatina  and  without  tt^H 
pro|»T  disinfection  of  their  clothing,  r>in:>ks,  etc,  ^^ 

riie  progress  of  preventive  medicine  in  itj?  ndation  to  !*tarlatiria 
would  n<>  doubt  be  much  furthered  were  thoroughly  e*^inp()ed  ho?^pitalB 
estabbVbed  in  all  <*itie>;  when-  th^jse  aJfe<-tfHl  vanU]  be  ni  once  isi.ilanxl 
and  properly  cared  for.  Where  cases  are  treated  at  their  homes  it  may 
be  said  that,  as  a  rule,  complete  isolation  is  im|K)ssible. 

S)  many  facts  point  to  the  possibility  of  carrying  the  scarlatinal 
poison  in  milk  that  special  attention  should  be  directed  to  the  milk 
supj)ly  of  all  commnnitics.  Not  only  should  no  dairyman  in  whose 
family  a  case  of  scarlet  fever  exists  be  allowed  to  distribute  milk  until 
thorough  disinfection  has  been  carried  out,  but  all  herds  of  milch  cows 
should  be  inspected  from  time  to  time,  and  those  with  vesicular  erup- 
tions of  the  udder  or  des<piamating  patches  upon  the  body  should  be 
isolated  and  their  milk  not  used. 

\\'licn  a  case  of  scarlatina  occurs  in  a  family,  it  is  of  the  highest 
impoi-tancc  for  the  sake  of  the  unaffected  to  isolate  the  case  at  once. 
The  a])artnient  chosen  as  the  sick  chamber  should  be  at  the  top  of  the 
house,  and  the  well  children  should  be  kept  in  the  lower  story,  as  by 
this  means  all  communication  between  the  sick  and  the  well  is  as  far  as 
possible  interruj)ted.  From  the  sick  (^hamber  should  be  removed  all 
objects  ('xcej)t  such  as  are  needed  in  the  proper  nursing  of  the  case. 
Thus  all  pictures,  carpets,  hangings,  curtains,  upholstered  furniture, 
and  bric-a-brac  should  be  banished.  No  one  should  have  access  to  the 
room  save  the  physician  and  nurse.  Over  the  door  of  the  chamber 
should  be  hung  a  sheet  kept  wxt  with  a  o  per  cent,  j^olution  of  carbolic 
acid.     It   is   of  the   highest   imj)ortjince  to   see  that   no   object  of  any 
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ih*>c*ription  is  allowed  to  leave  the  room  until  it  lias  been  thoroughly 
(lisiiittH'ted.  Any  food  remaining  from  the  meals  of  the  patient  or  nurse 
should  be  either  destroyed  in  the  room  or  immersed  for  some  hours  in  a 
bucket  filled  with  a  10  per  cent,  solution  of  carbolic  acid  before  being 
carried  out.  The  urine  and  fieees  of  the  patient  are  to  be  placed  for 
some  tiirn*  in  a  similar  solution  before  they  are  removed.  For  the  pur- 
pose of  <4eansing  the  throat  and  nose  of  the  patient  soft  rags  are  to  be 
recommended,  which  should  then  be  burnt  in  the  fireplace  in  the  room. 
When  tiie  clothing  of  the  patient  is  changed,  before  tliat  which  is  re- 
mov(Ml  is  put  in  the  laundry  it  should  be  boiled  for  an  hour  in  a  5  per 
cent,  solution  of  carbolic  acid  or  a  1  :  KXK)  solution  of  bichloride  of 
mercury.  The  nurse  should  wear  a  washable  dress,  and  before  going 
into  the  presence  of  those  susceptible  should  carefully  cleanse  her  person 
in  the  same  manner  soon  to  be  rec<mimended  for  physicians,  and  change 
to  a  fresh  dress.  It  is  not  a  good  plan  to  allow  a  cat  or  a  dog  to  remam 
in  the  chamber  for  the  amasement  of  the  sick  child,  as  it  has  been 
shown  that  in  some  cases  scarlet  fever  has  been  carried  by  such  animals 
to  those  who  are  well.  The  physician,  who  has  necessarily  to  mingle 
with  susceptible  persons  after  leaving  a  scarlet  fever  case,  should  neg- 
lect no  precaution  to  avoid  carrying  the  infection.  It  is  an  excellent 
plan  to  wear  a  light  rubber  coat  during  the  visit.  This  can  be  wiped 
off  with  a  sponge  dipped  in  an  antiseptic  solution  after  leaving  the  si<;k 
r(M>m,  and  thus  the  clothing  is  prevented  from  conveying  the  infection. 
The  hair  could  be  in  a  immner  preventiMl  from  absorbing  the  virus  by 
wearing  during  the  visit  a  silk  or  rublx^r  cap,  which  should  Ikj  removed 
on  leaving  the  room.  On  arriving  at  his  home  the  phvsician  should 
adopt  the  further  precaution  of  removing  the  suit  whicli  he  has  worn 
during  the  call ;  this  clothing  shoidd  be  hung  in  a  well  ventilated  room 
in  the  suidight  for  a  few  (Liys  befon*  it  is  agjiin  worn.  Before  calling 
on  another  patient  the  hands  and  face  should  b(»  washed,  using  some 
good  antise|)tic  soap,  such  as  Kichhoff's  menthol-eucalyptol  soap. 

During  the  whoh'  (bourse  of  the  disease  a  dish  of  water  into  which 
carbolic  acid  or  eucalyptus  oil  has  been  placed  should  be  kept  boiling 
over  a  lamj).  This  may  have  some  influemre  in  limiting  the  diffusion 
of  the  scarlatinal   virus. 

The  patient  should  remain  in  the  sick  room  till  desquamation  is 
entirely  completed.  The  chamber  and  all  that  it  contains  must  then 
be  carefully  disinfected.  All  articles  which  can  be  spared  should  l>e 
destroyed  by  burning.  Objects  which  cannot  be  spared  can  l)e  disinfected 
in  several  ways.  For  such  as  will  not  be  injured  l)y  the  i)rocess  the 
best  metliod  of  sterilization  is  l)y  >team  under  pressure.  This  methml 
is  especially  suitai)le  for  bedding  and  clothing.  For  its  application 
sf)mewhat  elaborate  a])paratus  is  reijuired,  which  will  genemlly  limit 
the  use  of  this  process  to  those  municipalities  which  have  provided 
projxr  di>iufectiirg  stations.  In  lieu  of  steam  all  articles,  as  far  as 
po<<il)le,  should  be  boile<l  for  an  hour  in  the  carbolic  or  mercuric  solu- 
tion mentioned  above.  For  objects  which  cannot  b(»  thus  sterilized  some 
one  of  the  gjisecMis  disinfectants  must  be  us(m1.  Perhaps  (me  that  is  as 
good  a<  any  other,  while  at  tli<»  same  time  it  is  easy  of  applicaticm,  is  the 
liberation  in  the  room  of  sulphunms  acid  vapors.  In  order  to  be  most 
effective  >t<'ani  >liould  be  liberated  in  the  rocmi  at  the  same  time  that 
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>  arid  b  meet  active  tB  the  pi^aencr  tiT 
uT  salpiiiir  fer  rreiy  IV(M3  emits  feel  «f 

sp  ':^  Uititf,     Tl*  ^  pilar  rttmOt-!^  m»w  «k)«tati]ublft  in  iill 

q|t  SH     T   _  _    .^m^esnC,  *ir  ibr  ^phur  maj  be  6m4y  bnike*fi  ami 
scd  wiik  ■knhal  te  i^ervif^  it^  thfifiitK^  ctimW=duiu      If  Is  hunif  isi 

iroD  (iSB  plarvd  ttpMtt  Urkka^  in  a  tub  uf  water  ti>  prevent  daiip*r 

jtk  fin .     Pre^iija^^  tt*  tihrfatiiy  tliiif  go:^  all  mck^  arocitid  11  incbfin 

ttd  dooit>  ^liuQkl  W  smgmi  vidl  f"!^  ^^  ^  ^^*^  reodert^  a.^  11^ 

s  p(»^c*lr^     The  jpm  dwrid  W  In  in  the  nHiiu  for  a  dny  at  ItS^L 

ilie  pap*  r  upon  iW  wmll?  of  tile  ehoiber  ^■juIiJ  btr  reniuved  and  Aefk 

UKffT  a|i|>ikd,  uir,  wbert-  p»pEr  is  sot  used,  die  wmlL  i^ktmld   br  wiped 

down  witii  bkUiiride  fuliid«>Ki  and  tbeti  fr^ly  limc-wia^bed.      The  dcinr 

dioold  t  •    -  mblii^  witb  ^^mn  and  wmter  and  tbeii  fieelv  washed  vith 

bichlorit     -  .  itiDEi,    AH  tbe  mraittu^  in  the  room  Bi^t  Iw  wn^hcf  I  wttfa 

the  sotnsii*!!.  and  it  k  wm  fgaJfi  pr^t^ntioo  to  have  it  n^vnrtii^bf^. 

All  book^  simI  tn^  wUeh  hmr  m»i  u^<^  hr  ibe  patient  ^bfruld  Ik 

destrove-l  by  boimi^,  a«  foeb  artir)^  an^  Ter%^  diffiriilt  ici  diicinfi^et 

It  WLxy  ^^trm  tbml  all  ihst  pRoiiitioiii^  arr  difiiciih  to  carrv  ihu,  and 
nany  kiw  ut)s^  agriael  ws  thss  eten  when  tbey  aiv'  mrt^Ainr 
ohserveil  iH?:irLitiiia  mar  be  contrarttxl  l>y  i>tlu?r  tDembeis  of  thc'  liiQitJy. 
Statistic^.  bi>iri-ver,  s^how  that  with  thuroii^b  enforcement  f*f  tli£^e 
measure?-  the  di^e^^^  i^  le5?«  apt  to  bp  eo0vey€*l,  and  it  h  manifestly  the 
duty  of  the  physician  to  rnfivrr^  ani^^thit^  that  ofler^  a  reasKinable  hop 
of  checking  tht!  ^puRai)  of  ^o  formitlaklr  a  malady  a^^  ^^arhtina. 

Hygi*  /i^. — The  hygii-nir  ^ummoiling;?  iif  tht*  polient  diui^  be  tnade 
as  good  a*  pcj^ihlp.  The  ?i«?k  nxmi  sh*MiId  be  a  hi^g^  chamber  with 
abimdai  jdj*  for  enstu-tn^  th^irougfa  ventilation*     L'siially  tlits  mii^^fl 

best  be  II) pi Libed  by  havings  an   open  fip&  burning  in   tht-   grate.  ^^ 

There  «}j"i:].1  lie  maintained  an  even  tempetatui^  of  70°  or  7i>^  F* 
The  linen  of  the  patient  and  of  the  heii  should  be  kept  fresh  and  clean. 
The  Inxlolothing  miL^t  be  warm  but  light. 

It  is  wise  to  endeavor  t<»  kt*t*p  the  skin  in  good  condition,  as  we  of)ien 
have  to  dej>end  upon  its  activity  to  aiwniplish  the  work  of  a  damaged 
kiilney.  To  this  end  a  full  wanu  Uith  should  be  given  each  evening, 
and  if  the  fever  is  high  this  will  l>e  still  more  necessar}'.  After  the 
Iviih  the  surface  should  be  anointtHl  with  a  bland  fatt^'  substance  which 
has  an  autis< ptic  projxrtv.  This  gives  easi'  to  the  swollen,  tender  skin, 
oi\cn  nnlucvs  the  temjx*nuure,  and  is  supjx>sed  by  many  to  prevent  the 
volaiiliz;itiou  of  the  s<'arlatinal  poison.  A  good  formula  for  such  an 
ointment  is — 

R.  Acidi  ciirlxilici,  ITliv  ; 

Olci  eucalypti,  ITlxx  ; 

Vaselini,  o^'j ; 

I  nguenti  aquie  rosie,  oij« — M- 

Th(^  careful  antiseptic  treatment  of  the  throat  forms  an  important 
jKirt  of  the  hygienic  management,  but  it  will  be  considered  later  on. 

Jamicsou  believes  that  desquamation  can  be  accelerated,  while  at  the 
s{imc  time  the  scales  are  rendered  less  infectious,  by  a  daily  bath  with 
Eichhoff's  resorcin-siilicylic  soap.     The  lather  from  this  soap  is  to  be 
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well  rubbed  in  with  a  piece  of  flannel,  and  then  the  surface  washed  with 
warm  water.  In  the  case  of  the  palms  and  soles  the  soap  should  be 
used  several  times  a  day.  Each  use  of  this  soap  upon  the  body  should 
be  followed  with  inunction  of  the  ointment  recommended  above. 

The  length  of  time  which  must  be  sj)ent  in  the  sick  room  is  a  ques- 
tion concerning  which  there  is  a  variety  of  opinion.  The  only  safe  rule 
is  that  the  patient  must  remain  isolated  till  desquamation  is  entirely 
completed.  In  the  opinion  of  the  writer  it  is  the  wisest  plan  to  con- 
fine the  patient  strictly  to  bed  till  descjuamation  is  finished.  Reference 
has  already  been  made  to  the  injurious  effects  of  exposure  of  the  sur- 
face to  varying  degrees  of  temperature,  and  of  the  erect  posture.  Both 
of  these  evil  influen(?es  are  best  avoided  by  a  sufficiently  long  stay  in 
bed. 

The  diet  of  the  person  suffering  from  scarlet  fever  should  be  light, 
but  nutritious.  Milk  forms  the  ideal  food  in  a  large  proportion  of  the 
cases.  Where  it  is  not  readily  taken  in  its  simple  form,  some  one  of 
its  preparations  may  be  substituted,  as,  for  instance,  koumyss,  kefyr,  or 
peptonized  milk.  Often  the  addition  of  lime  water  renders  the  milk 
more  digestible.  In  older  patients  the  diet  may  occasionally  be  varied 
by  alU)wing  a  soft-boiled  egg,  or  oysters  raw  or  stewed  with  crackers  or 
toast.  The  patient  ought  to  be  fed  at  frequent  intervals,  and  only 
small  amounts  given  at  a  time,  as  very  oft<m  the  digestive  processes  are 
so  impain»d  as  to  render  the  proper  preparation  and  assimilation  of  any 
but  small  quantities  of  food  impossible.  Under  such  circumstances 
systematic  stuffing  of  the  patient  can  be  only  injurious,  as  a  large  amount 
of  material  is  introduced  which  will  not  be  taken  up  by  the  tissues,  but 
must  be  removed  from  the  body  partly  by  the  kidneys,  which  are 
already  incaj>{ible  of  their  normal  amount  of  work.  In  some  cases  the 
stoma<*h  is  so  irritable  that  it  cannot  be  made  to  retain  food  ;  when  this 
is  the  (!ase  rectal  alimentation  must  be  used,  though  this  form  of  feeding 
is  not  so  well  borne  by  children  as  by  adults.  Water  both  in  its  ordi- 
nary form  and  carbonated  alkaline  waters  should  be  allowed  as  freely 
as  the  patient  desires. 

ThvntpcHtlvH, — From  time  to  time  many  remedies  have  been  vaunted 
as  s|H»cifics  in  the  treatment  of  srarlatina.  It  is  hardly  necessary  to 
refer  to  Ix^lladonna,  which  has  enjoyed  a  reputation  with  some,  appar- 
ently for  no  In^tter  reason  than  the  fallacious  one  that  because  it  can 
fr4)duce  a  rash  like  scarlet  fever  it  <*an  also  prevent  or  cure  the  disease, 
llingworth  claims  that  biniodide  of  mercury  is  a  specific,  and  Duke 
sjiys  it  arrests  fever  and  prevents  des(piamation.  Shakhovsky  lauds 
siilicylic  acid  as  being  capable*  of  j)reventing  all  complications  and  of 
arn»sting  them  when  present.  A  wide  experience  with  any  or  all  of 
these  remedies  will  probably  convince^  the  practitioner  that  their  appar- 
ent specific  action  depends  more  on  the  mildness  of  the  epidemic  than 
the  curative  nature*  of  the  drug. 

The  milder  forms  of  the  disease  demand  litth*  in  the  way  of  internal 
medication.  The  diet  and  hygiene  should  be  arning(»d  in  accordance 
with  the  princriples  already  i^i^i  forth.  The  author  has  for  many  years 
made  it  a  rule  to  administer  to  nearly  all  cases  of  scarlatina  icniide  of 
potiissium  and  biehloriele  of  mercury.  It  has  seemed  to  him  that  these 
drugs  at  least  modify  the  severity  of  the  symptoms  and  o 


r  a  child  three  years  of  age  the  iodide  of  pota^ium  may  be  given  ia 
folio wini^  prescription  : 

^,  PotEsdi  lodidi,  gr-  xlviii  ; 

Syrupi  linionis,  gj ; 

Aqiiam,  ad  5iij.^M, 

Sig.  A  tea»poonfiaI  threi*  tim^  a  day  in  waU*r, 

The  bichloride  h  most  elegiintly  administerfHl  in    the   form   of  Van 
rieten'^  liquids     To  a  child  of  three  a  third  of  a  teaspoonful  t^hoald 

given  in  water  three  timt^H  a  day. 

It  has  be€*n  the  custom  tor  a  long  time  to  admiot^ter  in  e<?arlet  fever 
tincture  of  the  chloride  of  iron*  For  thi:^  drag  it  ii^i  ckimtfil  that  it  is 
of  use  in  counteracting  the  acute  anaemia  which  often  exists,  that  the 
chlorine  it  contains^  has  a  vahiabk*  antiseptic  uition,  and  that  the  Ii^'al 
effect  uiK>n  the  thrciat  as  the  medicine  is  .swallowed  is  beneficial.  The 
iron  is  ot\en  combined  w  ith  chlorate  of  (jotash,  as  in  this  prescription  : 

15^,  Potiii^sii  chlorutis^  3J  ■ 

T  i  nc  t  iirs&  ferri  ch  h  t  ri  d  i ,  ^9^  ; 

Syrupi,  q*  s»  ad  §ij* — M. 

8%.  Half  teaspoonful  every  three  hoim?  for  a  child  three  yean?  old. 

WiImvii  of  Philadelphia  has  recommended  the  adminiatmtioii  of 
chl<>nil  thmughout  the  whole  eoun^e  of  the  disease.  He  elaini?i  that  by 
this  nieanj^  the  nervous^  i=symptoms  are  controlled  and  the  condition  €*f 
the  pHticnt  is  rendered  more  ctimfortable.  The  drug  is  to  be  given  in 
small  dosei^  at  repeated  intervals,  and  any  d€»ep  nareotii^m  i;*  to  be 
avoided,  but  the  patient  is  to  be  kept  in  such  a  condition  that  though 
easily  aroused  he  soon  falls  asleep  again.  Wilson  recommends  the  fol- 
lowing manner  of  administration  : 

^.  Chloralis,  gr.  xxx  ; 

Syrupi  lactucarii  (Aubergier), 
Aquje,  da,  5J. — M. 

Sig.  Teaspoonful  as  often  as  necessary  for  a  child  of  three. 

The  condition  of  the  bowels  should  receive  attention.  When  consti- 
pation exists  a  mild  a])erient  or  an  enema  should  be  given.  The  im- 
portance of  preventing  constipation  would  assume  much  imjK)rtance 
could  we  accept  Mahomed\s  opinion  as  to  the  frequent  causal  relation 
of  this  condition  to  nephritis. 

No  part  of  the  treatment  of  scarhitina  is  more  important  than  the 
local  treatment  of  the  throat  and  nose.  By  propter  care  of  these  regions 
not  only  may  the  severe  throat  c(nnpli('ations  often  be  prevented,  but 
ear  trouble  can  usually  be  averted.'  An  ice  batr  a]>plied  over  the  neck 
tends  to  subdue  the  faucial  inflannnation  and  at  th(»  same  time  often 
lowers  the  temperature.  Swallowing  of  snnill  bits  of  ice  at  frequent 
intervals  exerts  a  beneficial  influence,  as  is  often  evinced  by  the  lessened 
pain  on  deglutition.  Some  antisej)tie  wash  should  be  used  in  the  nose 
'  Spencer,  oral  conuminication. 
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and  throat  as  often  as  possible.  It  not  infrequently  happens  that  there 
is  such  turgescence  and  swelling  of  the  inferior  turbinated  body  as  to 
hinder  the  free  access  of  the  antiseptic  to  the  posterior  nares.  This  can 
usually  be  overcome  by  applying  to  the  turbinated  body  with  a  cotton 
swab  a  4  per  cent,  solution  of  cocaine.  In  older  children  and  adults 
the  antiseptic  solution  may  be  applied  by  a  spray  apparatus  or  nasal 
douche,  bijt  in  young  children  it  is  often  necessary  to  use  a  dropping 
tube  for  this  purpose.  A  great  number  of  antiseptic  fluids  have  bei4i 
suggested,  but  perhaps  none  is  better  than  a  2  or  3  per  cent,  solution  of 
bori(*  acid.  Six  to  ten  drachms  of  this,  warmed  to  the  temperature  of 
the  body,  should  be  used  in  the  nasal  cavities  two  or  three  times  a  day. 
When  a  spray  apparatus  can  be  used  the  throat  should  also  be  sprayed 
with  the  same  solution.  If  the  throat  symptoms  are  mild,  this  alone 
suffi(»es,  but  when  the  inflammation  is  intense  great  good  is  derived 
from  the  thorough  application  with  the  cotton  hcuder  of  a  10  per  c^nt. 
alcoholic  solution  of  salicylic  acid.  This  should  be  used  once  or  twice 
a  day.  After  the  use  of  all  these  applications  it  is  well  to  apply  both 
to  the  nose  and  throat  an  antiseptic  oil.  This  can  be  used  in  a  spray, 
or  a  few  drops  may  be  introduced  into  the  nose,  whence  they  will  run 
back  into  the  throat.     A  good  formula  for  such  an  oil  is — 

!^.  Camphone, 

Menthol,  da.  gr.  iij  ; 

Albolene,  5J« — ^• 

In  the  case  of  individuals  who  can  gargle  it  is  of  advantage  to  use 
an  antiseptic  solution  for  this  purpose  at  frequent  intervals.  According 
to  Yeo,  one  of  the  best  preparations  to  be  thus  used  is  chlorine  water 
mad(»  in  the  following  way :  Into  a  sixteen-ounce  flask  put  eight  grains 
of  chlorate  of  potash.  Upon  this  pour  one  drachm  of  hydrochloric  acid. 
When  the  grc»en  vajwr  has  filled  the  bottle  i)our  in  water  little  by  little, 
corking  and  shaking  after  each  addition,  till  the  bottle  is  full.  This  not 
only  makes  an  excellent  local  application,  but  by  many  is  prized  as  an 
internal  remedy,  a  teas|)oonful  or  two  being  swallowed  everj-  two  hours. 
Anoth(»r  prescri[)tion  which  is  frequently  used  by  the  writer  as  a  gargle 
and  also  as  a  spray  is — 

1^.  Acidi  carl)olici,  3ss  ; 

Gly<'erini,  3v ; 

Sol.  [K)t.  chlonitis  sat.,  q.  s.  ad  3v. — M. 

Sig.  Dilute  at  time  of  use  with  equal  parts  of  warm  water. 

Th(?  treatment  outlined  al)ove  is  sufficient  for  the  ordinary-  cases  of 
scarlet  fever.  Since  any  additional  trejitm(»nt  will  de{K»nd  on  the  s<*ver- 
ity  of  the  particular  symptoms  presentcnl  by  (»ach  case,  it  will  facilitate 
matters  to  discuss  the  treatment  of  some  of  the  more  inii)ortant  symp- 
toms which  are  likely  to  arise. 

One  of  the  chief  symptoms  which  the  physician  is  called  up4m  to 
combat  is  fever.  As  long  as  the  tem[K'rature  remains  below  l(Kj°  F., 
it  d<M»s  not  constitute  a  dangerous  (•ondition  unless  it  be  unduly  j)ro- 
longeil. 
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For  the  rocluction  of  temperature  the  use  of  drugs  is  not,  as  a  rule, 
to  be  so  highly  recommended  as  the  abstraction  of  heat  by  means  of  the 
application  to  the  body  of  cold.  Quinine  is  a  drug  which  has  some 
antipyretic  action,  and  used  in  reasonable  doses  it  also  acts  as  a  tonic. 
One  half  to  three  grains,  according  to  age,  given  every  two  hours,  may 
be  considered  as  expressing  the  limits  of  the  usual  dose  for  children. 
Quinine,  according  to  Yeo,  if  given  dissolved  in  the  chlorine  water  men- 
tioned above,  will  have  a  more  decided  effect  in  lowering  temperature 
than  if  given  in  jM)wder  or  capsules.  It  seems  also  to  exert  a  more 
decided  action  when  given  in  an  effervescing  mixture.  The  formula  for 
the  alkaline  portion  of  the  mixture  is 


I^.  SiKlii  bicarbonatis,  gr.  xx  ; 

Potassii  bicarbonatis,  3ss ; 

Potassii  chloratis,  gr.  vj  ; 

Aquam,  ad  Ijv. — M. 

The  formula  for  the  acid  part  is  as  follows : 

B.  Quininse  sulphatis,  gr.  viij  ; 

Acidi  citrici,  gr.  xx  ; 

Syrupi  limonis,  3iij  ; 

Aquam,  ad  Siv. — M. 

From  a  dessertsiKK)nful  to  a  tablespoonful  of  each  portion  of  this  pres- 
cription is  mixed  together  at  the  time  of  administration. 

The  drugs  which  have  the  greatest  potency  in  reducing  temperature 
are  the  coal-tar  derivatives.  The  best  known  of  these  are  antipyrine, 
phenacetin,  and  acctanilid.  It  may  be  said  that  all  of  these  prej^ara- 
tions  arc  dangerous  on  account  of  their  depressing  eff*e(»t,  and  if  given 
should  1)0  used  with  caution,  especially  in  a  disease  like  scarlet  fever, 
where  the  vital  j)owcrs  are  already  below  par.  Phenacetin  is  the  safest 
of  these  drugs,  and  it  has  the  advantage  that  its  sedative  effects  are 
quite  marked.  If  administered,  it  is  best  giveu  in  small  doses  at  fre- 
(pient  intervals,  for  th(»  eff*ect  desired  can  be  thus  more  exactly  obtained 
than  if  large  doses  are  exhibited. 

By  far  the  best  and  safest  manner  of  controlling  the  temjx^rature  is 
by  direct  abstniction  of  heat  from  the  body.  There  are  a  number  of 
methods  by  which  this  can  be  accomplished.  A  simple  means  is  to 
apply  bags  of  ice  to  portions  of  the  body  where  a  considerable  volume 
of  blood  is  flowing  close  beneath  the  surface,  as  over  the  neck  and 
wrists.  In  this  way  a  marked  reduction  of  temperature  cim  often  Ik' 
etlected.  A  more  prompt  effect  is  produced  by  sjM)nging  the  whole  b<Kly 
with  cool  water  or  equal  parts  of  water  and  alcohol.  To  l>e  of  avail  the 
sponging  nnist  be  repeated  at  freipient  intervals.  The  cold  |>ack  is  an 
etticienl  method  <»f  reducing  fever,  but  one  that  it  is  often  imj>ossible 
to  us<'  on  aiTount  of  the  prejudices  of  the  parents  or  friends  of  the 
patient.  In  practice  the  cold  pack  is  thus  applied  :  A  blanket  is  spn»ad 
U|)on  a  cot  ;  over  this  a  sheet  wrung  out  of  water  at  a  temp<»niture  of 
70"^  F.  i>  ])laeed.  The  patient  is  enveloped,  with  the  excention  of  his 
head,  in  the  sheet,  an<l  the  blanket    is  wrapped  over  all.     When  a  suf- 
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ficient  reduction  of  temperature  has  been  secured,  the  patient  is  re- 
moved from  the  pack  and  wrapjxjd  in  a  dry,  warm  blanket.  The  most 
powerful  as  well  as  the  most  certain  method  of  rapidly  lowering  the 
temperature  is  the  full  cool  bath.  A  bathtub  large  enough  to  admit  of 
the  patient^s  lying  at  length  is  filled  with  sufficient  water  at  a  tempera- 
ture of  about  100^  F.  to  cover  the  body.  After  the  patient  Ls  placed 
in  the  tub  the  bath  is  gradually  cooled,  by  the  addition  of  cold  water, 
to  a  tempemture  of  80^  or  75^  F.  While  the  patient  is  in  the  bath  the 
effect  may  be  still  further  increased  by  applying  to  the  head  an  ice  cap. 
The  length  of  time  that  the  bath  is  continued  will  vary  with  the  effect 
produced,  but  it  is  a  good  rule  to  remove  the  patient  before  the  tem- 
perature reaches  the  normal,  as  not  uncommonly  it  continues  to  fall  for 
some  time  after  leaving  the  bath.  While  the  bath  is  being  administered 
a  careful  watch  should  be  maintained  upon  the  patient,  and  any  cyanosis 
or  lividity,  or  weakness  or  irregularity  of  the  pulse,  or  complaint  of 
chilliness,  should  be  the  signal  for  the  cessation  of  the  bath.  A  warm 
blanket  should  be  ready  to  receive  the  patient,  and  after  his  surface  has 
been  rapidly  dried  he  should  be  tucked  snugly  in  bed.  If  prostration 
follows,  as  occasionally  will  happen,  alcmiolic  stimulants  must  be 
administered. 

The  treatment  of  the  unpleasant  or  dangerous  symptoms  on  the  part 
of  the  nervous  system  will  vary  according  to  their  character.  Great 
restlessness  and  active  delirium  are  usually  best  controlled  by  the  bro- 
mides of  soda  or  potash.  Sometimes  a  combination  of  bromides  with 
chloral  is  very  efficient.  It  is  well,  especially  in  cases  where  there  is 
marked  rapidity  of  the  pulse,  to  add  to  the  mixture  digitalis,  as  in  this 
prescription  : 


Chloralis, 

gr.xlviij  ; 

Potassii  bromidi. 

3j; 

Tincturae  digitalis, 

mxvj; 

Syrupi  pruni  Virginianae, 

3v; 

Aquam, 

ad  3ij.— M. 

Sig. — One  half  to  one  teaspoonful  ever}'  two  hours  for  a  child  three 
years  old. 

Convulsions  in  the  early  stages  of  the  disease  can  usually  be  con- 
trolled by  the  same  drugs,  but  it  will  often  be  necessary  to  administer 
them  per  rectum.  In  addition,  it  is  frequently  of  the  greatest  benefit  to 
immerse  the  whole  body  in  a  warm  bath.  At  a  later  period  of  scarlet 
fever  convulsions  generally  depend  on  the  presence  of  some  comj)lica- 
tion,  and  the  treatment  will  be  largely  that  of  the  complication.  When 
the  nervous  manifestations  are  accompanied  by  high  fever  a  reduction 
of  the  temperature  will  usually  produce  an  amelioration  of  these  symp- 
toms. In  cases  when*  a  low  form  of  delirium  exists  or  the  patient  is 
in  a  semi-comatose  condition,  with  mpid,  weak  pulse,  as  occurs  in  the 
malignant  forms  of  scarlatina,  thorough  and  svst<»matic  stimulation  will 
from  the  first  be  necessary.  As  stimulants  the  alcoholic  preparations, 
such  as  brandy  or  whiskey  or  sherry  wine,  rank  first.  The  amount  of 
alcohol  which  can  be  given  varies  with  the  age  of  the  patient  and  his 
susceptibility  to  the  remedy.     It  is  often  of  importance   to  add   full 
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doses  of  digitalis  to  the  alcohol.     Thus  for  a  child  of  three  years  one 
may  order — 

I^.  TinctursB  digitalis,  Vflxl ; 

Spirit  us  frumenti,  Jiij. — M. 

Sig.  Teaspoonful  every  two  hours. 

It  is  well  to  give  this  in  milk,  as  we  can  thus  stimulate  and  nourish  at 
the  same  time.  Carbonate  of  ammonia  may  also  be  used  as  a  stimu- 
lant, or  equal  partes  of  spiritus  setheris  compositus  and  spiritus  ammo- 
nite aromaticus  with  camphor  water  may  be  administered,  or  in  urgent 
cases  camphor  dissolved  in  olive  oil  may  be  given  hypodermically.  In 
the  opinion  of  the  writer  these  measures  are  not  so  reliable  nor  of  such 
universal  application  as  the  whiskey  and  digitalis  mixture  recommended. 
Occasionally  diarrhoea  and  vomiting  are  so  persistent  as  to  require 
special  treatment.  Vomiting  may  usually  be  stopped  by  the  applica- 
tion over  the  stomach  of  a  mustard  or  spice  jwultice,  wliile  small  bits 
of  ice  are  swallowed  at  frequent  intervals.  When  this  does  not  suffice 
the  administration  of  champagne  in  very  small,  frequently  repeated 
doses  will  often  prove  of  benefit.  It  may  be  necessarj'  in  severe  cases 
to  resort  to  some  of  the  numerous  stomachic  sedatives.  A  useful  pre- 
scription is — 

If*.  Cocainse  hydrochloratis,  gr.  ^ ; 

Acidi  carbolici,  Ktlv ; 

Aquse  laurocerasi,  3v ; 

Aquam,  ad  5ij. — M. 
Sig.  TeasjKH)nful  every  hour. 

For  diarrhcea  quite  often  the  application  of  cold  compresses  over  the 
belly  will  suffice.  Internally  such  a  powder  as  the  following  may  be 
administered  : 

I^.  Bismuthi  subcarbonatis,  .>ss  ; 

Pulveris  ipe<»acuanha?  compositi,  gr.  v. — M. 

Fiant  inilvcres,  X<>.  x. 
Sig.  One  every  two  hours  for  a  eliild  three  years  old. 

To  trent  n|)pn)priately  the  eoniplieations  and  secpiela?  of  srarlet  fever 
will  often  demand  all  th<*  skill  of  even  the  most  accomplished  physi- 
cian. Here  only  the  treatment  of  the  more  inii)ortant  and  most  common 
of  these  conditions  can  be  considered. 

The  treatment  of  the  throat  inflammation  as  it  is  seen  in  the  ordi- 
nary cases  of  scarlatina  has  been  sufficiently  <lealt  with,  and  it  only 
remains  to  make  some  su^crestions  as  to  the  treatment  of  the  severer 
form-  of  anirina.  In  ca>es  where  there  is  a  false  membrane  or  shmgh 
the  throat  shonhl  be  first  cleansed  by  means  of  a  spray  of  peroxide  of 
liv<h'oircn,  and  then  ouv  of  th<'  antiseptic  solutions  re(»ommen<kHl  alx>ve 
should  be  u<ed.  There  are  many  who  make  use  of  a  1  :  o(X)  or  1  :  1(MM> 
solutinii  of*  l)ichiori<le  <»f  mercury  appli<'d  to  the  throat  <m  a  cotton  swab 
after  the  pharynx  has  been  clean-ed  with   the  peroxide.     When  then*  b» 
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cellulitis  of  the  neck  an  ice  bag  should  be  constantly  applied.  As  soon 
as  it  can  be  determined  that  pus  has  formed  an  opening  mast  be  made 
under  antiseptic  precautions,  and  thorough  drainage  for  the  abscess  pro- 
vided. The  treatment  of  diphtheria  complicating,  scarlatina  does  not 
differ  from  the  treatment  of  the  malady  vnien  occurring  alone.  Today 
it  seems  that  Behring's  **  heil-scrum  "  is  in  a  fair  way  to  banish  the 
multitudinous  drugs  which  have  been  used  in  the  treatment  of  this  com- 
plication. In  all  the  forms  of  severe  throat  complications  early  and 
systematic  stimulation  is  of  the  utmost  importance.  It  sometimes  hap- 
pens that  on  account  of  the  ])ain  of  swallowing  there  is  difficulty  in 
persuading  the  patient  to  take  a  sufficient  quantity  of  nourishment. 
Under  such  circumstances  cold,  liquid  food  is  most  suitable,  but  it  may 
be  neceasar}'  to  give  nourishment  jx*r  rectum. 

If  careful  and  systematic  cleansing  and  disinfection  of  the  nose  and 
throat  is  prac^tised,  the  numl)er  of  cases  in  which  middle-ear  inflam- 
mation arises  will  be  comparatively  small,  but  the  physician  should 
always  be  on  the  alert  for  the  first  evidence  of  this  important  com- 
plication. As  a  nde,  the  patient  complains  of  pain  in  the  ear,  but 
if  the  mental  faculties  are  blunted  or  if  the  patient  is  a  very  young 
child,  such  notice  of  otitis  may  not  be  given.  It  is  therefore  a  vrise 
plan  for  the  physician  during  the  height  of  the  disease  daily  to  inspect 
the  ear  with  head  mirror  and  speculum.  In  the  early  stages  of  the  ear 
trouble  the  pain  is  usually  due  to  closure  of  the  Eustachian  tube,  and 
inflation  by  Politzer's  method  may  afford  great  relief.  In  addition  to 
this,  chloroform  vaj)or  may  be  applied  to  the  ear  by  placing  in  a  good 
sized  wine-glass,  j)reviously  warmed  by  immersion  in  hot  water,  a  few 
drops  of  chloroform  on  a  piece  of  cotton  ;  the  glass  is  then  pressed 
closely  over  the  ear.  Another  application  which  at  this  time  often 
gives  relief  is  a  small  bag  filled  with  salt  or  bran  well  heated  and 
placed  on  the  ear.  A  leech  placed  behind  the  ear  will  often  prove  of 
great  benefit.  When  inflammator}'  secretions  have  accumulated  in  the 
ear  in  sufficMcnt  quantity,  severe  pain  is  caused  by  the  tension  thus  pro- 
duce<l.  This  ciondition  can  be  n^lieved  only  by  spontaneous  nipture  of 
the  dnimhead  or  by  surgical  art.  When  the  drumhead  is  found  red- 
deneil,  tenst%  and  bulging,  an  ojwning  in  it  should  lx»  made.  By  this 
means  an  escape  of  the  imprisoned  fluids  with  cessjition  of  pain  is 
securecl,  and  damage  to  the  delicate  structures  of  the  ear  as  well  as  the 
tedious  recovery  which  follows  a  s|)ontaneous  rupture  is  avoided.  The 
<)pt»ning  should  be  made  at  the  most  prominent  portion  of  the  mem- 
bnma  tympani  with  a  cataract  needle,  special  care  being  used  not  to 
thrust  the  neiHlle  deeper  than  is  necessary  to  perforate  the  membrane, 
thus  avoiding  injury  to  the  chorda  tympani  or  other  important  struc- 
ture. If  suppuration  of  t\\o  car  with  perforation  of  the  drumhead  has 
occurrtKl,  the  ext<Tnal  auditory  canal  shouM  he  gt^itly  syringinl  twice  a 
day  with  an  antiseptic  solution,  such  as  a  2  |kt  cent,  boric  acid  or  a 
1 :50(K)  mercuric  bichloride  solution.  The  orifice  of  the  meatus  should 
be  kept  closed  with  an  absorlnMit  <'otton  plug.  For  an  account  of  the 
treatment  of  other  serious  ear  complications  the  reader  must  1)(»  refi*rred 
to  sp(»cial  treatises  on  diseases  of  the  ear. 

In  those  cases  4)f  scarlatina  in  which  conjunctivitis  mrurs  the  eye 
must   receive  special    attention.     The  room   in  which  the  patient  lies 
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boald  be  shioMad  fiom  too  great  3  glan?  of  light.     By  aiiointiiig  with 

aseline  or  iingo^tititm  a<jti«  roiase  a^glutiaatioQ  of  the  eyelids  is  prt- 

-entedy  and   thiLH    the   ct>nifort  of  the    patient  it*  iocr^eased.     Sev**Ril 

nes  a  day  cli^th??  wet  in  the  following  ^utiott  should  be  pla4!^  ovt*r 

eves  for  Uu  nr  fifteen  minuter  at  u  time  : 


"E^,  Xtadi  boricij  ^ ; 

Tincttifffi  oiiii  deodomt®^  Siv  ; 

Aqtrnm,  ad  3iv< — ^51. 


<< 


When  ker  ititi*^  i;^  present,  elotbfl  wnmg  out  of  liorie  acid  ^^olutioii  as 
hot  as  can  b  iomfortahK  Ixirne  should  lie  kept  on  the  eyes*.  WTicn 
sloughing  of  the  eornea  ret^iih^,  pan*iphthalnnlis  with  lo^s  of  the  eye 
follows.  Paralysis*  of  the  miL*<'Ics  of  the  eye  follnwing  ^arlet  fever 
requires  such  treatnient  as  i;^  applienhk-  under  similar  circiim^^iit^?!^  in 
other  regions  of  the  IwhIv, 

Bronchitis  and  c^itarrhal  pneumonia  complicating  scarlet  fever  de- 
mand the  Siinie  treatment  which  would  he  appropriate  mider  otJier 
circumstance^ — -tinuikting  and  gnp|xirtive  inea^^ures^j  pn>j>er  pniteclkin 
of  the  chest,  and  hvdrothempv. 

Attention  Iijl^  been  ealliHl  to  the  frequency  with  which  pleuritiii 
arising  durin*^  scarlet  lever  is  purulent.  Tiiis  sugge.'^ts  a  prompt  u^  of 
the  aspirator  in  pleural  effiLStons,  and  es|it»tnally  w>  the  physical  j^igna  of 
fluid  in  the  cln^t  in  yonng  children  are  often  equivi»caL  If  pus  m 
found,  provi-ion  must  be  made  tbr  draining  the  ehest.  In  children 
repeated  aspiratinn  is  more  aj>t  to  succeed  than  is  the  i^me  procedure  in 
aaults,  but  even  in  children  this  inetlvMl  cannot  l»e  relied  upon,  and  if 
the  condition  of  the  jKitient  will  permit  it  is  better  to  oj>en  tlie  chest, 
resecting  a  rib  if  ncecssary.  A  flnnna|r*'  tribe  must  be  intrmlnced  of 
such  a  size  and  in  such  a  position  as  to  secure  thorough  drainage.  In 
every  case  of  empyema  careful  stimulation  and  nutrition  is  of  the 
highest  importance. 

Pericarditis  and  endocarditis  require  the  use  of  digitalis  to  slow  and 
strengthen  the  pulse.  In  the  earlier  stages  of  both  afft^ctions  an  ice  bag 
should  be  kept  over  the  heart.  If  fluid  accumulate  about  the  heart  in 
sufficient  quantity  to  impede  its  action,  it  must  be  removed  by  aspira- 
tion. In  pericarditis  the  outlook  is  especially  unfavorable,  since  the 
condition  of  the  patient  does  not  offer  encouragement  for  undertaking 
those  serious  surgical  procedures  which  are  necessary  for  draining  the 
pericardium  of  a  purulent  accumulation. 

S<'arlatinal  rheumatism  is  usually  so  mild  as  not  to  need  any  special 
treatment,  or  at  most  the  application  of  an  anodyne  liniment,  such  as 
the  chloroform  liniment,  with  a  layer  of  cotton  wool  held  in  place  by 
a  firmly  adjusted  bandage.  In  severe  cases  the  salicylate  of  soda  and 
an  (jpiate  may  be  necessaiy.  When  a  suppurative  synovitis  occurs  the 
condition  demands  surgical  interference,  which  is  often  rendered  of  no 
avail  by  the  pvfemic  condition  of  the  patient. 

The  ])ro])er  treatment  of  scarlatinal  ne])hritis  demands  the  most 
careful  consideration.  Attention  has  ])een  called  to  the  prophylactic 
treatment  of  this  complication.  H  this  part  of  the  treatment  is  prop- 
erly carried  out,  the  cases  of  dangerous  nephritis  will  be  comparatively 
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rare.  The  danger  to  life  in  nephritis  arises  chiefly  from  two  causes — 
the  failure  of  the  elimination  of  waste  products  from  the  body  by  the 
kidney,  and  the  accumulation  in  the  cavities  of  the  body  of  serous  fluids. 
To  prevent  both  of  these  contingencies  it  is  necessarj'  to  bring  into 
active  play  the  accessory  emunctories  of  the  body,  the  skin  and  intes- 
tinal canal,  as  well  as  to  encourage  as  thorough  functioning  of  the 
kidneys  as  may  be  possible.  When  the  urine  is  only  slightly  decreased 
in  volume  with  a  mirly  normal  amount  of  solids  in  solution,  a  rather 
warm  temperature  of  the  sick  chamber,  clothing  of  the  patient  in 
flannel,  a  fluid  diet,  and  regulation  of  the  bowels  will  be  all  the  treat- 
ment required.  If  under  these  measures  the  condition  does  not  im- 
prove, but,  on  the  other  hand,  the  urine  grows  scantier  or  less  solids  are 
eliminated,  the  full  activity  of  the  skin  should  be  called  to  the  assist- 
ance of  the  kidneys.  The  activity  of  the  skin  may  be  stimulated  by 
hot  water,  hot  air,  or  steam,  or  by  the  administration  of  drugs.  Very 
often  the  most  convenient  way  of  provoking  diaphoresis  will  be  the  hot 
bath.  The  patient  is  immersed  in  water  at  a  temperature  of  90°  F., 
and  the  heat  of  the  water  is  gradually  raised  to  105°  or  even  110°  F. 
The  duration  of  the  bath  should  be  from  fifteen  to  twentj'  minutes.  At 
the  close  of  the  bath  the  patient  should  be  rapidly  removed  to  a  warmed 
bed  and  covered  with  several  blankets.  If  perspiration  follows,  the 
bath  lias  been  of  use,  and  may  be  repeated  two  or  three  times  a  day 
according  to  the  urgency  of  the  case.  If  no  perspiration  follows,  one 
of  the  other  methods  of  promoting  diaphoresis  must  be  tried.  For 
instance,  after  the  patient  has  been  removed  from  the  hot  bath  the 
eflTect  may  be  kept  up  by  surrounding  his  body  with  bottles  filled  with 
hot  water.  At  times  a  steam  or  hot  air  bath  succeeds  where  the  ordi- 
nary hot  bath  has  failed.  A  steam  bath  may  be  administerecl  by 
placing  over  the  patient  blankets  elevated  slightly  above  the  body  by  a 
frame,  so  as  to  form  a  sort  of  canopy  ;  the  ends  and  edges  of  the  blankets 
are  tucked  carefully  around  the  patient,  only  his  head  being  left  out,  so 
that  when  the  steam  is  introduced  under  the  blankets  it  will  not  escape. 
By  means  of  a  rubber  tube  steam  is  conveyed  from  a  suitable  generator, 
such  as  a  croup-kettle,  and  passed  under  the  blankets,  where  it  sur- 
rounds the  body  in  a  hot  vapor  bath.  The  same  thing  may  be  accom- 
plished by  placing  around  the  patient  hot  bricks  wrapped  in  wet  cloths 
and  covering  snugly  with  blankets.  The  hot  air  bath  can  be  given  by 
causing  the  patient  to  sit  on  a  chair  with  a  blanket  fastened  around  the 
neck  and  .coming  down  to  the  floor  all  around  ;  under  the  chair  a  small 
quantity  of  alcohol  is  burned  upon  a  plate.  If  the  condition  of  the 
patient  does  not  permit  his  sitting  up,  a  hot  air  bath  may  be  conve- 
niently given  by  placing  around  him  while  in  bed  several  Japanese 
stoves  and  covering  with  blankets.  The  effect  of  any  one  of  these 
methotls  may  be  still  further  increased  by  administering  at  the  conclu- 
sion of  the  bath  a  hot  drink,  such  as  a  hot  tmldy. 

Quite  a  numlx»r  of  drugs  have  more  or  less  reputation  as  diaphoret- 
ics. The  acetates  of  potassium  and  ammonium,  Dover's  powder,  citrate 
and  bitartrate  of  potassium,  and  sweet  spirits  of  nitre  have  all  been 
advocate<l  for  this  purpose,  but  there  is  no  other  drug  which  exerts  so 
noticeable  an  effect  in  this  direction  as  jaborandi.  Jaborandi  may  V>e 
used  as  an  adjuvant  to  heat,  a  dose  of  the  muriate  of  pilocarpine  being 


fu  InfMMlomiically  at  tht^  bath,  or  it  may  be  ^ven  alone  and  at  f^^- 

:  inttTvab  tu  keep  ii(>  a  i'i>n2§tant  mikl  diaphore^b.     In   u^^iiig  jabo- 

uli  or  its  alkaliritl  every  preeaiitiim  to  prevent  depre^ion  mti^t  be 

■dv  and  the  physician  should  be  alw^iVi?  prepared  to  re-sort  promptly 

bttimidation  in  ca^e  wueh  an   untoward  etiect  oeeur^.     For  a  efaiM  of 

rve  rme-ibrtieth  to  oiie-tweatieth  uf  a  grain  of  pilociirpbie   may  be 

^ministerc^d  every  mx  hmirs.    The  eilert  uf  the  drug  h,  however,  much 

aore  marked  when  given   hypo<iemiieally  ;  iii  this  way  a  cliihl   thrae 

^i?fln?  old  ,shouId  reeeive  one-thirtieth  of  a  gmin,  which  may  be  rej>eat4?d 

^cording  to  the  neeef^^itiesi  t*f  the  ea^se. 

AVhen  urseniia  threatens  w  tederna  U  inereasiug  at  an  alarming  rate 

p  phyjjiiciau  will  appreeiate  the  importance  of  invoking  the  eliniina- 

.,'e  action  i}f  the  boweU.     Home  cathartic  mni-t  be  ehoBen  which  will 

prfjmptly  produce  copiuui?i  watery  evacuations  with  w^  little  depn^-iiria 

aB  poa^ible.     Calomel  h-  re<*ommendecl,  beeause  it  not  only  aet8  at*  a 

catharticj  but  ha^  al^o  a  diuretic  action.     It  ??hould  be  given  in  one 

fairlv  large  dotrit*~ibr  a  thit^^-year  old  child,  tw<j  gnun^.     In  the  eonrne 

of  three  or  four  houri^  the  ealomel  shonkl  be  foltowed  hy  the  adtiiinb- 

tmtiou  of  .sulphate  of  magnesium,     Thi^  is  Ijest  given  in  saturatetl  golti- 

ti^>n,  j^mall  do,ses  Iwlng  takeii  at  fVetpient  interv^als.     For  a  child  half  a 

teartptwnful  undiluted  may  be  given  every  half  hour  until  the  de!«irc<l 

eflecl  is  produced.     Another  preparation  which  haj*  ju>^tly  aequin^  a 

gooil  reputation  b  the  conipoujid  jalap  jK>wder.     To  a  child  of  thwi*, 

one  to  tive  grains  vmi  be  gi%  en,  and  tliin  dose  should  l>e  repeated  uiiec  u 

day  or  a^s  often  a^  may  be  newtrsary.      When  the  symptoms  are  very 

urgent  one  erf  the  more  powerful  eathartiet^  may  be  requirt^d,  siucli  an 

j>odophyllin,   elaterium,  or  croton  oil,  but  thei^e  drugs  are  dangemtt** 

aufl  should  be  used  onl\-  when  milder  measurt*??  have  failed. 

The  use  *if  remedies  U*  stiundate  the  action  of  the  kidneys  mitst  be 
limited  to  those  which  are  non-irritating  diuretics.  It  is  frequently  of 
benefit  to  apply  over  the  region  of  the  kidneys  hot  poultices.  With 
the  poultices  are  sometimes  incorporated  drugs  for  absorption  by  the 
skin  ;  thus  a  poultice  of  digitalis  leaves  is  recommended.  The  two 
drugs  which  are  most  appropriate  for  administration  as  diuretics  are  the 
acetate  of  potassium  and  digitalis.  The  latter  causes  diuresis  by  increas- 
ing the  force  of  the  heart^s  action,  and  this  often  affords  an  additional 
indication  for  its  exhibition,  as  not  uncommonly  the  lu»art  is  much 
weakened  V)v  the  scarlatinal  poison.  It  has  been  taught  that  the  infu- 
sion of  digitalis  is  a  more  efficient  diuretic  than  the  tincture  ;  the  infusion 
is,  however,  not  a  preparation  which  will  keep,  and  it  should  be  made 
up  each  time  it  is  prescribed  from  perfectly  fresh  digitalis  leaves,  so 
that  unless  the  physician  can  rely  implicitly  upon  his  druggist  the  tinc- 
ture will  be  found  the  m(>re  useful  of  the  two.  The  acetate  of  potash 
and  digitalis  are  usually  given  together  : 

I^.  Potassii  acetatis,  sij  ; 

Infusi  digitalis,  5iss  ; 

Afjuam,  ad  Siij. — M. 

Sig.  Teas])oonful  every  three  hours  for  a  child  thr€»e  years  old. 

In  the  opinion  of  the  writer  the  drugs  which   produce  diuresis  by 
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direct  stimulation  of  the  secreting  structures  of  the  kidney  are  not 
appropriate  for  the  treatment  of  severe  acute  inflammation  of  that  organ, 
such  as  is  the  nephritis  of  scarlatina. 

When  dropsy  of  a  serous  cavity  occurs  to  so  great  an  extent  that 
life  is  threatened  the  fluid  should  be  withdrawn  by  aspiration.  It  is 
th(»n  often  possible  to  prevent  the  reaccumulation  by  keeping  up  as 
thoroughly  as  possible  diuresis,  catharsis,  and  diaphoresis.  In  less 
severe  cases  these  means  alone  may  suffice  to  remove  the  dropsical  accu- 
mulation, but  whenever  there  is  any  interference  with  important  vital 
functions  on  account  of  the  amount  of  the  fluid,  valuable  time  should 
not  he  wasted  before  employing  our  most  certain  means  of  relief. 

Ura?inic  convulsions  demand  a  thorough  and  prompt  use  of  all  those 
depurative  measures  recommended  above.  In  addition  we  must  try  to 
control  the  convulsions  by  the  exhibition  of  the  bromides  and  chloral. 
To  a  child  of  three,  five  grains  of  bromide  of  potash  may  be  given 
every  ten  minutes  until  the  convulsion  ceases,  and  then  at  longer  inter- 
vals to  sustain  the  effect.  Chloral  is  a  still  more  powerful  agent.  In 
some  (»ases  of  convulsions  it  is  impossible  to  get  the  patient  to  swallow. 
It  is  then  necessary  to  resort  to  rectal  medication.  For  a  child  three 
years  old  five  grains  of  chloral  dissolved  in  an  ounce  of  water  should 
be  introduced  into  the  rectum  with  a  small  syringe,  and  retained  by 
pressing  a  cloth  firmly  over  the  anus.  As  an  aajuvant  the  body  should 
be  immersed  in  warm  water.  When  these  means  fail  to  control  the 
convulsions,  chloroform  should  be  given  by  inhalation,  though  in  cases 
of  such  severity  the  result  will  hardly  be  favorable. 

During  convalescence  from  nephritis  the  patient  should  be  kept  in 
be<l  cloth(»d  in  flannel,  and  not  allowed  to  get  up  till  the  urine  has  been 
for  some  days  entirely  normal.  After  getting  out  of  bed  a  careful  daily 
examination  of  the  urine  must  be  made,  and  upon  the  reappearance  of 
albumin  the  patient  must  be  again  put  to  bed.  The  diet  is  to  be  light 
but  nutritious,  and  suitable  to  the  age  of  the  patient.  The  administra- 
tion of  an  iron  tonic  is  frequently  demanded  by  the  ansemia  which  often 
follows  the  nephritis.  Basham's  mixture  is  very  suitable,  and  with  it 
siniill  (loses  of  digitalis  may  be  prescribed. 

The  treatment  of  some  of  the  sequelse  of  scarlet  fever  has  been 
necessarily  considered  in  si)eaking  of  the  treatment  of  the  complications. 
Mention  will  now  be  macle  of  the  remedial  measures  which  should  be 
used  in  some  of  the  more  important  sequelae  to  which  reference  has  jiot 
IxHMi  made  above.  The  chronic  enlargement  of  the  tonsils  which  not 
infrecjuently  follows  in  the  wake  of  scarlatina  should  be  carefully 
treate<l,  as  this  condition  constantly  exposes  the  sufferer  to  all  forms  of 
infectious  angina.  Often  the  tonsils  may  be  reduced  to  a  normal  size 
])v  repeated  cauterizjitions  with  nitrate  of  silver  or  the  galvano-cautcrj'. 
If  these  measures  fail,  it  is  best  to  remove  the  organs  by  surgical 
procedure. 

When  tubercular  infecti(m  of  the  lungs  or  other  organs  results  from 
scarlatina,  those  remedies  are  indiciited  which  are  of  avail  in  tubercu- 
losis under  other  circumstances.  A  change  to  an  appropriate  climate 
must  he  advised,  ccnl-liver  oil  and  creasote  prescribed,  and  surgical 
interference  urged  where  it  is  indicated,  as  in  tuberculosis  of  the  bones 
and  lymph  ganglia. 


/  the  jiu.cJysig  of  tlie  muscles  which  sometimeB  foUowB  msas^M&m 
J  nine  hy  the  mouth  or  hvpoderniieally,  passive  movements,  mm- 
nd  t*ltH.'tricity  are  the  mcthcxl!?  of  tre^itiiieiit  at  our  dispo^l. 
i  valvular  legions  oi'  the  heart  wliieh  result  fnjm  i^carlet  fever 
[re  the  ordinary  treatment  of  chrtjuic  vulviilar  ht^att  dbeo^e,  a  care- 
■gulatiou  of  the  liie  and  liabit?^  oi'  the  piticntj  and  the  adiuinlstni- 
.  df  the  well  known  heait  tonics  when  nei^cis^ary. 
Attention  has  been  called  to  the  peculiar  anaemia  which  s<^metimi*i<ii 
mU  without  apparent  reason  after  scarlet  fever.      This    eonditi^m 
mds  a  nutritious  diet  and  rcisfdeuce  in  the  country,  where  pun*  uir 
plenty   of  sunsliine    can    be    obtained.     In  addition,  one    of  the 
it>Dger  ferruginou!^  tonics  should  be  prescribed : 

ifs.  TinctiirBe  ferri  citro-chloridi,  3ij  ; 

^  Glyeerini,  3iij ; 

Aquse  einnamomij  Jiij,^ — M. 

Sig*  TeasiKionful  an  hour  after  meals  for  a  child  of  three. 

It  is  not  possible  nor  is  it  neees^sary  to  consider  the  t  abutment  of 
all  the  &equeliB  which  may  follow  sciirlatina.  In  gene  nil  it  may  l>e  3Siid 
that  they  demand  the  same  treatment  tliat  would  be  appropriate  if  they 
occurred  independently,  the  physician  always  bearing  in  mind  that  the 
sequel  is  affecting  a  person  whose  vital  forces  are  impaired  by  the  poison 
of  sea.rlatiiia. 


RUBEOLA-MEASLES. 

By  J.  P,  CROZER  GRIFFITH,  M.  D. 


,      til 


HTiox. — An  funito,  inactions,  eruptive  fever,  boginninf:  with 
itnrrlial  *iyniptunis  and  Inter  tie velojiing  a  eluirarteristie  nineiilo- 

ri'MS. — The  disease  is  ealled  I\oif(/t'oh'  by  the  French  and 
*y  the  Germans^  The  Itahan  ]iaii[it%  Mnrblllt,  later  beeame  the 
nlar  until  reeent  years,  but  **  rubeola  "  lias  now  hirtrely  snp- 
^  at  least  in  Entrlish.  Mnrbilli  is  nut  iw  lie  prriern'<l,  since  it 
^nitieance  as  apfjiied  to  this  ilisease ;  nibeula  i>  inn(*h  better,  in- 
,  is  at  least  suggestive  of  the  eolor  of  the  erujitinn. 
OftY. — Measles,  if  not  the  nio!?t  fret|aentj  is  one  of  the  most 
diseases  of  ehildh(HHi.  Clinuite  aial  geojrnqJneal  distribution 
aave  no  influence  wliatcver  ajKui  it,  and  it  ilcvelups  c(|ually 
rever  the  infectiuus  priiH'iple  [ias  access  tu  ihe  iLdiaiatants.  It 
idml  tcntlency  tu  pn'vail  in  epidemics,  which  come  at  interval?* 
r  three  years.  In  larjj^e  citiej^,  however,  eases  oeeur  nearly 
a%  although  even  in  them  tlie  epitlemic  influence  is  very  dis- 
tinet,  ond  in  siune  years  the  disease  will  be  far  noire  prev^alent  than  in 
ithers.  It  i^ften  ha|»pens,  too,  that  its  severity  in  some  years  is  very 
nch  ^jvaler. 
The  inrtuen<'e  *if  mfe  is  n(*t  so  ^'^reat  as  won  1*1  at  first  appear.  Al- 
though principally  a  <lisease  of  ehildho*)d,  ils  gn^ater  nu'ity  in  adults 
dejjenils  solely  on  the  fact  that  most  individuals  have  suifVred  from  it 
before  rcjichiug  adult  life.  Tlierc  is  i\u  n/asou  to  believe  that  any 
degR*e  of  imruHulty  is  coutV^rred  Ijv  advancing  years.  Numerous  well 
known  and  often  cpioted  instanef»s  jtrove  the  susceptibility  of  adults  to 
it.  IVrha|»s  bt>st  known  of  thes<»  is  tlie  liistory  of  the  disease  in  the 
Faroe  Tshnids^  in  wincli  [jtTsons  of  all  ages  suffered  with  erjual  severity. 
In  adtlition  may  be  mentitmed  tlie  prevah^nee  of  measles  among  the 
ftoldiers  in  the  American  Civil  War  and  in  tlie  Franco-Prussian  War, 
On  the  cjther  Ivaud,  infants  under  six  months  are  eomparativeiy  ran^Iv 
attacked,  aiifl  this  di>es  not  seem  to  he  explicable  entirely  on  the  ground 
that  they  are  less  exj)<»sed  to  intectiou.  That  il  may  scMnetimo  <M*cnr 
is  shown,  tor  instance,  by  the  exjierierjce  of  Fmljden,  who  observed  24 
raises  in  children  less  than  six  months  old  in  an  epiileinic  at  Ht*ich'l- 
berg.  Thomas  collcr*ted  the  reiMirts  of  *6  cases  in  which  child r(*n  had 
been  horn  with  the  disease,  and  other  instanees  have  sin(*e  been  observed 
(F,  li.  Ilicharrls,  l^hiliK^tt).  Statistics  show  that  the  gn^atest  number 
of  Ciuses  seem  to  devch>p  in  ehiltlren  from  three  to  eight  yi'ars  old. 

Sex  cannot  Ije  said  to  jkjssoss  any  i^pcxnal  influence^  and  statistics 
show  DO  certain  differences  between  the  susceptibility  of  males  and 
females. 
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Reason  has  a  positive  power  es  an  etioltigical  factor^  the  disease  bdog 
ideclly  mor*?  common  in  the  winter  and  spring'  months^     Thm  may 
*^^nd  upon  the  greater  degree  to  which  ehildren  are  housed  at  tfatg 
»    aiul    t!ie    increased    exposure   to   infection   throiigli    oieeting  in 
Is,     The  diminished  degree  of  resif?tance  which  the   state  of  the 
n  often  offers  at  thi&j  time  may  also  have  some  influenee-     The 
a&tiej^  oi'  Hirst^li   i?ho\v  that  3390  of  the  epidemics  which   he  records 
4intMl  in  the  c(K)ler  weather  and  only  191  in  warm  weatherp 
The  only  it^al  eimse  of  measles  is  itt/eciion.     The  infectiuiiK  principle 
certainly  a  %'ery  active  one,  for,  as  stated,  nearly  all  tho**<:*  expcisi-d 
[intnict  the  disease.     Verj'  short  exposure  is  all  that  is  ordinarily  re- 
lired.     The  vindenc^  of  the  infections  principle  is  so  great  that  if  the 
isease  brf^aki^  out  in  a  school  or  other  institution  for  ehildren,  it  Is 
ii^uaily  impo^silde  to  stop  its  spread.     The  poison  is  certainly  very  dif- 
fusible, anrl   is  probably  oftenest  carrieil  by  the  .surrounding  air   and 
dc])ositi?d  nprm  the  respinitory  mucous  membrane  of  those  about  to  be 
atliicked.     It    may  be  uesiecatcd  nasal  or  bronchial  mucus  which  con- 
tains the  poistMi  thus  transmittetl,  for  inoculation  exj>eriment^  with  nasal 
mucus  applied  to  the  mucous  membrane  of  ehildn*n  appear  to  havi'  \n^u 
eueeasj^ful  (Mayr),     Otiicr  ex|JC*rinicnts  of  a  similar  nature   have  indi- 
cated that  the  tears  and  sahva  contain  the  infectious  principle.     On  thi* 
other  hand,  although  it  has  been  commonly  supposed  that  the  des^jiia- 
mating  skin  was  decidedly  infectious,  inoculation  expcrimeDts  do  not 
indii^jte  that   this  m  the  case  (Guinon).     There  is  an  clement  of  fiotibt 
about  some  of  the  inoculation  experiments   rejwrtedj  but  the  investi|p4* 
tions  witli   the  blood  are  quite  couvincingj  since  nearly  all  obser\'«Jfi 
agive  that  the  disease  can  be  produced  by  inocnlatin^^  with  it. 

It  is  possililc  for  the  infection  to  be  carried  by  the  clothing  of  the 
sick  i>r  1*^'  n  third  jM'rHiin  fvinu  the  sick  to  the  well,  ami  nwmt^i^ain 
instances  have  been  reported  in  which  this  has  (x^curred.  This  method 
of  transmission  is,  however,  certainly  uneonunon,  and  it  is  very  unusual 
for  a  physician  to  carry  the  disease  from  house  to  house.  The  vitality 
of  the  infectious  principle  is  comparatively  brief,  for  infected  clothing 
soon  ceases  to  be  dangerous.  Home  found  that  clothes  saturated  with 
the  bloofl  taken  from  cases  of  measles  lost  their  infecting  power  in  ten 
days,  although  in  these  the  poison  was  i)robably  present  in  its  most 
virulent  state. 

Measles  is  infectious  at  all  periods  of  the  attack.  The  power  of 
infection  ])robably  exists  during  incubation,  and  is  certainly  very  active 
during  the  ])rodromal  stage.  It  persists  during  the  stage  of  eruption 
and  is  least  strong  in  the  desquamative  stage. 

Pathology. — Analogy  to  other  infectious  diseases  whose  cause 
has  been  found  to  be  a  ])athogenic  microbe  would  certainly  indicate 
that  some  such  organism  is  present  in  measles  also.  Observations 
have,  however,  as  yet  led  to  no  positive  conclusions.  The  earlier  in- 
vestigations have  ceased  to  possess  much  value  in  the  light  of  recent 
bacteriological  methods.  There  is  no  proof  that  the  various  bodies 
which  were  discovered  in  the  blocxl,  s])utum,  or  breath  by  different 
observers  had  any  real  connection  with  the  disease.  Among  later 
studies  those  of  Canon  and  Pielicke  are  interesting.  These  observers 
discovered  a  bacillus  in  the  blood  and  nasal  mucus  of  14  morbillous 


SYMPTOMS.  627 

IKiticnts.  They  succeeded  to  a  limited  extent  in  making  cultures  of  them 
in  bouillon.  Subseciuent  investigations  by  Laveran  and  by  Josias  have 
not  confirmed  their  resultii.  Doehle  reports  the  presence  of  a  flagellated 
jwrasite  which  infests  the  red  corpuscles  and  the  plasma.  Other  writers, 
anion^  whom  are  Cornil  and  Babes,  have  described  micro-organisms 
found  in  the  lungs  of  patients  dead  of  pneumonia  after  measles,  but  it 
<loos  not  appcmr  that  these  were  in  any  way  the  cause  of  the  measles 
itself.  So,  too,  M6rv  and  Boulloche  found  the  pneumococcus  and  a 
strcpt<K'iH'(;us  in  unusual  numbers  in  the  saliva  in  cases  of  measles,  and 
believe  that  this  accounts  for  the  tendency  to  respirator)'  complications. 
It  is  clcjir  that  the  nature  of  the  cause  of  measles  needs  further  study. 

There  are  no  j>athologioal  lesions  characteristic  of  measles.  There 
exists  some  cellular  infiltnition  of  the  skin  around  the  vessels  of  the 
cutis,  the  sebaceous,  hair,  and  sudorijiarous  follicles,  in  the  superficial 
layer  of  the  j)jii)illte,  and  in  the  Malpighian  layer.  There  is  a  catarrhal 
inflammation  of  the  larynx  witli  swelling  and  redness  and  cellular 
infiltration,  and  sometimes  idceration  also.  The  lining  of  the  trachea 
and  bronchi  exhibits  inflammation  of  varying  intensit}'.  The  different 
tyj)es  of  pneumonia  descril)ed  as  attending  measles  have  no  anatomical 
featUH'S  (listinguishing  them  from  broncho-pneumonia  produced  in  other 
ways.  The  mucous  membrane  of  the  alimentary  tract  and  of  the  eyes 
is  subject  to  the  swelling  and  small-celled  infiltration  of  catarrhal 
inflammation.     Sometimes  Peyer's  i>atches  are  much  swollen. 

SvMi*T()MS. — Stage  of  Inctdmtion. — The  length  of  time  between  the 
entrance  of  tlu;  germs  into  the  system  and  the  appearance  of  characteristic 
symptoms  is  a  jx^ricxl  not  subject  to  much  variation,  although  there  seem 
to  Ik?  (x'(»asional  exceptions  to  this.  The  dunition  has  been  determined 
by  direct  ino(Milation  exiK»riments  j)erformed  by  Home,  Mayr,  and  others. 
Then*  have  been  besides  numerous  instances  in  clinical  experience  in 
which  the  duration  of  incubation  could  l>e  accurately  determined  ;  but 
th(»  most  valual)l(»  published  n»iH)rts  are  those  of  Panum  upon  measles 
in  tin?  Far<H^  Islands.  The  majority  of  observations  agn»e  in  fixing  the 
incubation  at  ten  to  twelve  days  until  the  first  apjK'anince  of  symptoms; 
most  of  the  variations  irom  this  which  have  been  re|K)rted  depending 
upon  the  difliculties  in  determining  just  when  infection  has  occurred. 

Th(»re  an*,  as  a  rule,  no  symptoms  to  be  observed  during  the  j^eriod 
oi'  incubation.  Ran»ly  there  is  slight  fever,  headache,  malaise,  or  loss 
of  apjx'tite  for  some  days  before  actual  evidences  of  the  disease  begin, 
but  in  the  majority  of  cases  these  symptoms  cannot  with  certainty  be 
attributed  to  the  action  of  the  germs  up(m  the  system. 

Sta(je  of  Invasion, — In  typical  (?iises  the  prodromal  symptoms  last 
three  days,  and  are  quite  characteristic,  the  eruption  appearing  upon 
the  fourth  day.  The  child  is  irritable,  fretful,  feels  tired,  is  indis- 
]M)sed  to  play,  and  is  often  chilly.  There  is  often  a  very  decided  and 
almost  characteristic  drowsiness.  The  most  imj>ortant  symptoms  are 
the  fever  and  the  catarrh  of  the  rt^spiratory  apjximtus.  The  conjunc- 
tiva*, particularly  of  the  eyelids,  are  red  and  swollen,  the  s<'lerotics  are 
inje(!ted,  there  are  hu^lirymation  and  photophobia.  There  arc*  running  from 
the  nose,  ol)struction  to  respinition  through  it,  sneezing,  and  sometimes 
nosebleed.  The  voice  is  hoars(*  and  a  hard,  dry,  and  often  distressing 
cough  is  j)resent.     Auscultation  shows  but  a  few  drj"  rales,  or  none  at 
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anite       the  severity  of  the  eouy:Iu     All  tbe  catarrhal  s>*mptr»ms 

niar^ed   by   the   secoud  day,   and    they   iuerense  iti    jse verity 

lit  the  prtjclromaj  stagi', 

.  itver  uf  the  stai^o  of  invasion  h  rather  irr^ipilar,     Geiiomll; 

IS  some  elevation  of  temiwmtiire  from  the  first  day  of  the  4lij*i*ii>^^ 

thitj   luny  be  very  eonsidenible*      After\vai*d    it    runs   a    variable 

mae.     Perhaps*  in  iiuxst  easeri  it  goe^^  Meadily  upward,  with  a  mornifjg 

iijssioiij  but  in  otherj<  there  oecnrs  a  very  deeicied  iHMnismoti,  or  c^vea 

ermistiion,  of  both  morniug  and  evening  tempemture,  tmualty  on  tbe 

ond,  thinl,  or  fourth  day,  followetl  by  another  rise.     This  eurve  has 

n  described  by  some  writers  as  that  characteristic  of  mea&Ie^,  but  it 

onot  proijerly  be  called  so. 

Among  other  symptoms  of  tJie  invasion  those  of  tlie  alinientatn-  tract 
«>  important-     The  tongue  is  coated,  bnt  exhibits  nothing  clmmc*ierii^ti<.% 
*  tonsils  are  j^lightly  swollen,  and  the  mucous  membmnc   covering 
iKtti,  the  pharynx  I  and  tbe  fauces  is  n^d.     By  the  second  or  third  dav 
iji  tbe  pnidromal  ,syniptoniS  spots  which  hav^e  been  called  the  '*  enan- 
therna  '■  apix-ar,  especially  on  the  uvnla  and  soft  jmlate,  but  often  extend- 
ing over  the  lining  of  the  eheeks»  the  lianl  palate,  and  even   the  lips 
and  the  gums.     They  have  also  been  fiamd  on  the  m  neons  menibrune 
of  the  larynx  and  on  that  *)f  the  eyes,  and  have  even  been   ^^en  at 
autopsies  in  the  small  intestine  (Stciner).     The  spots  arc  dc^ep  red  in 
color  antl  of  the  size  uf  a  piuhead  to  that  of  a  sj>lit  (»ea,     Tliey  la^st 
fieveral  days,  or  may  disapjK'nr  befoi^e  the  eruption  on  the  jikiii  shows 
itgelf.     They  are?,  imked,  entirely  anah>gous  to  the  latter^  ajid  are  really 
of  the  same  nature. 

There  are  loss  of  appetite,  thirst,  often  slight  sore  throat,  and  some- 
times vomiting.  The  bowels  may  be  either  constipated  or  loose.  Some- 
times there  is  irritability  of  the  bladder  with  frequent  desire  to  pass 
urine.  Occasionally  there  is  delirium  in  this  stage,  and,  rarely,  convul- 
sions. Enlargement  of  the  lymphatic  glands  in  different  parts  of  the 
body  is  a  not  infrequent  symptom.  In  an  earlier  publication  *  the 
writer  called  attention  to  the  fact  that  examination  would  almost  always 
show  an  enlargement  of  the  superficial  cervical  glands  in  cases  of 
measles,  and  that  this  enlargement  could  not  therefore  be  relied  upon  as 
a  diagnostic  symptom  of  rubella. 

Star/e  of  Eruption, — The  rash  generally  first  becomes  visible  during 
the  night,  and  is  found  when  the  child  wakes  upon  the  morning  of  the 
fourth  day.  Close  observation  will  show,  some  hours  before  the  macules 
actually  develop,  a  not  easily  described  alteration  in  the  appearance  of 
the  skin  of  the  face — an  indistinct  redness,  or  as  though  there  were  an 
indefinite  roughness  or  mottling  situated  l)eneatli  tlu^  surface.  I  have 
frequently  had  nurses  call  my  attention  to  this,  and  predict,  w4th  cor- 
rectness, that  the  typical  rash  would  be  present  by  the  next  day.  The 
rash  first  appears  upon  the  forehead,  cheeks,  tem])les,  about  the  ears  and 
the  mouth.  Just  what  part  of  the  face  is  first  attacked  is  variously 
stated.  It  probably  differs  in  different  cases.  The  eruption  consiste 
of  pale  red  macules,  at  first  not  j)erceptibly  elevated,  round,  oval,  or 
irregular  in  shajx?,  and  of  pinhead  to  \wa  size  and  se])a rated  from  each 
other  by  healthy  skin.    The  number  of  these  rapidly  increases,  and  their 
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color  tjjenerally  grows  more  intense  until  they  become  deep  red,  often 
slightly  tinged  with  purple.  They  also  become  distinctly  elevated  to 
the  finger  if  not  to  the  eye,  although  careful  examination  usually  shows 
that  the  elevation  is  visible  as  well.  Not  infrequently,  especially  in 
very  mild  cas(^s,  the  eruption  preserves  its  pale  red  color.  By  the 
second  day  of  its  appearance  it  has  spread  over  the  whole  body,  perhaps 
with  the  exception  of  the  legs  and  forearms,  which  may  not  show  it  until 
the  thinl  day,  and  it  is  yet  more  abundant  in  the  situations  where  first 
seen.  In  certain  regions,  especially  on  the  face,  inner  surfaces  of  the 
thighs,  and  the  back,  or  wherever  there  is  much  hypersemia,  the  s[K)ts 
become  confluent  in  large  areas.  Still,  however,  the  appearance  is  cha- 
racteristic, for  the  skin  is  somewhat  infiltrated  and  unequally  rough,  and 
the  color  is  not  evenly  intense,  as  it  would  be  in  scarlatina.  Besides  this 
tendency  to  confluence  there  is  seen  all  over  the  body  a  peculiar  and  very 
characteristic  disix)sition  of  the  individual  papules  to  group  themselves 
into  irregular,  short,  straight,  or  oftener  curved  lines,  constituting  the 
well  known  **  crescentic  "  eruption  of  measles. 

The  individual  spots  reach  their  fullest  development  in  about  twenty- 
four  hours  and  then  l>egin  to  fade.  When  first  seen  pressure  with  the  finger 
causes  them  to  lose  their  coh)r  momentarily,  but  later  this  is  not  the 
case  and  a  faint  yellowish  tinge  remains.  The  eruption  as  a  whole  is 
most  intense  on  the  second  or  third  day.  Then  it  begins  to  grow  paler, 
l)eginning  in  the  regions  where  it  first  apj^eared,  and  assumes  a  some- 
what brownish  and  finally  a  yellowish  color.  All  trace  of  the  spots 
geni»nilly  has  disappeared  in  four  to  five  days  from  their  first  develop- 
ment. 

By  the  second  day  of  the  eruption  the  face  presents  a  decided  puf- 
finess,  which,  with  the  inflammation  of  the  eyes,  gives  a  heavy  and 
stupid  expr(\ssion  that  is  very  characteristic  of  the  disease.  The  tem- 
jxtrature  still  ascends  as  the  eruption  develops,  or,  if  it  has  previously 
fallen,  g<K\s  up  again  and  continues  to  incn»ase  for  the  first  two  days, 
with  the  morning  elevation  slightly  lower  than  the  evening  one.  It 
attiiins  its  height  when  the  eruption  is  at  its  maximum.  On  about  the 
third  day  of  the  rash  it  begins  to  fall  raj)idly  to  normal,  although  some- 
times th(»  descent  is  mon*  gradual  and  the  normal  is  not  attained  for 
four  or  ^\{}  days  after  the  fall  l)egins.  Crisis  is,  however,  the  rule. 
The  jHTsistenn^^  of  the  catarrhal  symptoms  probably  has  much  to  do 
with  the  existence  of  the  fall  by  lysis. 

The  ])ulse  is  inereascnl  in  proportion  to  the  temperature,  and  the 
respiration  likewise,  unless  influenced  by  resj>iratory  comj)lieations. 

The  (uitarrhal  symptoms  of  the  initial  stage  persist  or  even  increase 
in  severity  during  the  fiivt  jwrt  of  the  stage  of  eruption.  Coryza  and 
])hotophobia  ar(»  often  very  severe  ;  the  (H>ugh  may  l)e  distressing  and 
often  croiipy,  and  the  voice  hoarse  and  even  whispered.  As  the  disease 
a<lvanees  examination  of  the  chest  reveals  numerous  mucous  niles  of 
ilifferent  sorts.  The  discharge  from  the  nose  is  thin  and  acrid  and 
irritates  the*  lip  over  which  it  runs  ;  later  it  becomes  purulent.  Nose- 
bleed is  not  unconiinon.  The  secretion  of  the  bronchi  is  tenacious,  and 
only  grows  purulent  as  the  severity  of  the  attack  decreas(\s.  In  most 
cases  there  is  no  expectoration,  owing  to  the  early  age  of  the  patient. 

Most  of  the  catarrhal  symptoms  grow  less  with  the  fading  of  the 


mon^  but   the  cough  and  hoar^^ne^ig  often  tend  to  perpbi  a  Hitk 

-  rbe  tongue  h  moist  and  coated  with  a  whit€  ftir  in  nearly^  all  la- 
loet.     In  some  Bc?vere  mj^?^,  however,  atthough  uneompticanxl,  it  may 
ry  or  even  deimded  uf  epitheluiDi,  a;?  in  ^scartet  fever.      The  throat 
./ten  sore,  and  the  pharvnx,  toni>]l:^^  and  pilate  are  hyj>eni?mie,     Ap- 
ite  h  dimimhhed  or  giuie,  hut  fhii'iit  is  greatJy  inen-ji^xl  ami  is  cifien 
^t  intense,     V^omiting  ^>nietinie?i  tK-eursi,  but  is  ntit  frequent.     Oil 
J  other  hand,  diarrlirea  i**  a  %'er\^  I'oiomon  svniptoni  ;  it    eubt  develop  J 
any  time  during  the  eniptive  stagt^  and  nmy  be  j^^vere. 
The , urine    is   redueed   in    amount,  i^  high    eohjrc*!^  uikI   is  voidfd 
xjueatly.     It   oeeasionally  contains  aibuniin  during   ihr    height   of 
le  fever.     Aeetonuria    *^««   *^*^"  «*™^*rtecl    by  several    <ibjH*rvei>:,  and 
ropeptonuriii  by  Loeb*  j      .^"        .'tion  h  jiartieuiarly  well  marked 

jn  uiea.sk*ji*     I  have  found  i^  ^        <  every  c^se  examhiiHl, 

Enlai^ement  ot*  the  lyi  laad^  of  the  body   is    of  (xmimon 

occurrence,  eBfjetnally  of  those  w.  .n^*  neek, 

A  tendency  to  <lnnisini*S!3  often  iwrsii^ts  during  the  height  of  tlie  dis- 
ease.    Slight  delirium,  espeeially  at  nightj  is  very  common. 

Stage  of  Dc^fptamaUmK — Thi,s  may  Ik?  said  to  l>egiii  with  the  tlL^p 
pearanee  of  the  eruption ,  althotigh  the  Bt*ahng  itself  may  not  take  place 
nntil  a  day  or  hvo  later — on  the  avemge  the  tenth  or  eleventh  <Iay  of 
the  dis^^ase*  The  desqu^iniation  con^i^t-B  of  very  small  bninny  t?eale6  or 
du8t,  entirely  differcrnt  from  the  [reeling  or  stripping  which  occurs  in 
eearlatina^  In  sev^ere  cases  it  may  be  (juite  extensive,  tnit  lus  a  rule 
it  is  most  marked  on  the  face  aud  is?  slight,  and  very  often  aiitnot  be 
detected  at  all  or  only  if  carefully  looked  for.  It  last;*  bnt  u  few 
dav!^. 

AxoMALOUB  Forms.— Measiles  h  mhwct  to  a  great  number  of  varia- 
tions either  in  certain  particulars  or  in  the  course  of  the  disease  as  a 
whole.  Some  children  are  scarcely  sick  at  all,  but  the  majority  are 
not  fit  to  be  out  of  bed.  Occasionally  the  duration  of  incubation  seems 
to  vary  from  the  normal,  and  may  be  either  longer  or  shorter  than  the 
figures  given.  The  stage  of  invasion  may  be  nmch  prolonged  (sixteen 
days,  Barthez),  but  it  is  oftener  either  abnormally  short  or  marked  by 
so  few  symptoms  that  it  is  overlooked.  I  have  seen  house  epidemics  in 
which  the  invasion  was  so  little  marked  in  all  the  cases  that  the  diag- 
nosis of  the  disease  was  at  first  rendered  obscure.  In  the  fully  devel- 
oj)e(l  disease  we  may  have  several  different  varieties.  The  mild  form 
exhibits  a  very  short  course  with  well  (levelo|x^d  or  poorly  developed 
eruption  and  very  mild  symptoms.  The  |)atient  is  not  confineil  to  Led 
and  may  have  scarcely  appreciable  fever  (ruhcola  afebrlUs),  In  the 
abortive  form  the  stage  of  invasion  may  have  been  well  developed  and 
all  its  symj)toms  pronounced,  as  w(»r(»  those  of  the  eruption  stage  at 
the  outset,  but  the  eruption  and  its  attending  symptoms  disappear 
with  remarkable  rapidity.  A  variety  without  (TU])tion,  rubeola  sine 
erupfionc,  has  often  been  descril)ed.  This  can  be  recognized  only  when 
it  occurs  in  school  or  house  epidemics,  exhibits  all  the  symptoms  of  the 
disease  except  the  rash,  and  confers  a  future  inuiiunity  against  it.  Simi- 
larly, a  rubeola  nine  vatarrho  has  been  described,  in  which  the  eruption 
is  present,  but  without  catarrhal  symptoms  either  attending  it  or  pre- 
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ceding  it  during  the  period  of  invasion.  There  is  not  much  doubt  that 
the  great  majority  of  such  described  cases  were  in  fact  instances  of 
rubella  or  of  some  affection  of  the  skin  not  of  the  nature  of  measles. 
It  could  only  be  in  house  epidemics  where  it  was  certain  that  rubella 
was  absent,  or  in  cases  in  whi(;h  rubella  had  previously  occurred,  that 
the  diagnosis  could  be  made.  On  the  other  hand,  with  the  capability 
which  measles  has  to  vary  there  is  not  much  question  but  that  this  form 
is  sometimes  seen. 

Grave  or  malignant  forms  of  measles  may  show  themselves  in  vari- 
ous ways.  One  of  the  best  known  is  hemorrhagic  measles,  or  "black 
measles"  as  it  has  often  been  called  by  earlier  writers.  It  is  now  a 
rare  disease.  It  occurs  only  in  debilitated  subjects  living  under  imper- 
{ovX  hygienic  conditions,  as  in  prisons,  camps,  asylums,  and  the  like. 
The  eruption  never  develoj>s  well  and  soon  becomes  pale.  Hemorrhages 
of  different  size  now  take  place  into  the  spots  and  elsewhere  under  the 
skin,  as  well  as  from  the  urethra,  vagina,  nose,  intestine,  and  other 
mucous  membranes,  and  even  into  the  muscles  and  from  serous  mem- 
branes. There  is  profound  adynamia,  delirium,  and  stuix)r.  The 
disease  is  very  fatal  and  its  course  very  rapid,  although  recover}'  may 
occur.  In  another  severe  variety,  which  mav  be  called  the  ataxic  or 
typhoid  form,  the  poison  appi^ars  to  have  produced  great  depression  of 
the  system.  There  are  high  fever,  rapid,  weak  pulse,  feeble  circulation, 
dry  tongue,  rapid  breathing,  great  prostration,  restlessness  with  subsul- 
tus,  low  delirium  and  often  convulsions,  and  finally  coma.  In  this  form, 
as  in  the  last,  the  rash  is  |XK)rly  developed,  or,  if  well  out  at  the  first, 
rapidly  disapjwars  with  the  onset  of  the  grave  symptoms. 

Rubeola  occurring  during  the  course  of  other  affections  may  run 
a  very  abnormal  course.  The  invasion  may  be  unnoticnl,  the  eruption 
IKK)rly  developed,  and  the  symptoms  severe.  So,  t(M>,  when  some  inter- 
current disease  apjx?ars  during  an  attack  of  measles  the  rash  may  rapidly 
rec(Hle. 

There  are  numerous  minor  variations  seen  in  measles  (h^jwnding 
u|M)n  chara(?teristi(?s  of  the  eruption.  Sometimes  a  rash  ai)iwars,  es- 
jK'cially  about  the  head,  almost  at  the  l)eginning  of  the  invasion,  and 
rescml)les  that  of  measles  except  that  it  is  pile.  It  may  remain 
unchanged  or  jx'rhaps  grow  paler  still,  and  then  be  replaced  at  the 
projKT  time  by  the  regular  eruption.  Such  c^ses  are  ai)t  to  lead  the 
])hysician  to  believe  at  first  that  the  case  is  one  of  rubella  or  that  he  has 
to  do  with  a  mild  instance  of  measles.  Sometimes  the  rash  develops 
upon  the  face  after  api)earing  first  ujmju  the  trunk,  or  it  may  Iw^come 
visibl(»  only  on  certain  parts  of  th(»  Ixnly.  The  recession  of  the  rash 
has  already  been  referred  to.  It  may  take  place  early  in  the  attack  in 
some  severe  or  complicated  cases.  The  i^eapiKnirance  of  the  rash  is  then 
a  favorable*  sign.  An  (»cchymotic  eruption  is  of  common  occurrence.  It 
is  seen  in  those  cases  in  which  the  rash  has  Imh'U  very  well  develojx'd.  It 
is  due  to  extra vasiition  of  1)Io<h1  into  the  s]H)ts  or  to  the  (l(»compositi<m  of 
red  blofxl  corpus<*Ies  which  have  exuded  from  the  vessels.  The  deep  blu- 
ish purple  spots  thus  pnKluced,  which  do  not  disiip|)ear  on  ])ressure,  and 
which  (H'cur  in  greatest  numbers  on  the  extremities,  remain  hmg  after 
the  jKitient  has  recovenMl  in  all  other  r(»sj>ects.  Traces  of  them  may  be 
seen  i'or  as  much  as  a  week  or  two.     This  form  of  eruption  has  nothing 
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mon  '^vith  hemorrliiigic  or  piiqiuric  iiieasl€!S|  and  is  not 
i\y  es|^iL*cmlly  severe*  !^yiiij)tom.s. 

nri,TrATi3XK    xs\y   HEQiTEL.t:* — Tlio  mcst  ittijiortant  eomplit-a- 

re  xhum  eomiected  witli  the  rcspiraton^  appiiratiis.     SuojimiKlif 

gnnietime^    occurs.      Ulceration    of  the    laniix,    possibly  with 

t  uf  the  gh»ttk,  is  an  unusual  cuniplientioiK     Diphtheritic  lan^n- 

soTiie times  develop?*.      Chronic  coryzii   may   remain   a-«s   a   seqtie]. 

X'  exluuistiii^  epistaxii*  may  mn^^ur;     Bronchitis  in  nuMlerato  cl€^re€ 

^yniptnm  ot'the  affection,  hut  not  j^eldum  it  iKromcs  r>  j^vere  tlmtii 

rves  eon^idemtion  more  than  the  measles  does,  and   k  then  to  Ije 

lied  11^  a  serious  eomplie^ition.     Htill  <^i'tent>r  it  is  a  setjucl,  and  con- 

.«  ai\er  otltcr  symptoms  liiive  dissipjMnuTd,  hein^  the   entire  of  the 

«j?tenee  of  more  or  less  lever  for  a  t*tnisidcmblc  time.     In  infants  it 

prove  fatal,  prineijKilIy  by  inuucing  jitclectEisis, 

^,ronelio-piieumonia  is  a  fretpient  and  very  dangerous  coin  plication 

infancy  and  early  childliood.     It  may  develop  at  any  time  during  the 

itack,  but  oftencBt  as  the  erujition  m  fading,  or  as  a  sequel  after  a  wec*k 

two,  and  only  infrequently  during  the  invasion.     It  is  reeugnized  by 

.^c  faihirr  of  the  fever  to  disapjwar  at  the  proj>er  time  or   its  n*apf«iiir- 

anee  if  the  tcmjx'niture  has  already  fallen,  and  by  the  increas<*  in  I  lie 

severity  of  the  eougli,  the  nipidity  of  the  respiration,  and  the  dcveloji* 

mcnt  of  other  characteristic  symptoms  of  pneumonia  in  children.    Often 

the  condition  is  wally  a  tiibeR*ularl>roncho-pncumonia,     Croupous  pncn* 

monia   is  also  a  com  plication  or  sequel  of  measles,  hut  is  of  nnich  less 

unluvoralde  prognosis  and  is  less  common  tlian    the   eatarrhal    tVirm, 

Pleurisy  is  of  rare  oecnrrenee.     Plithisis  pulmonum  is  a  very  frequent 

sequel. 

Complications  situated  in  the  intestinal  tract  are  often  present.  The 
drying  and  pi'eling  tjf  the  tongue  seen  in  severe  ctiscs  have  already  l>een 
mentioned.  Catarrhal,  aphtlious,  and  ulcerous  stomatitis  may  occur, 
the  latter  oftenest  as  a  sequel,  especially  in  debilitated  and  cachectic 
subjects.  Noma  is  an  occasional  sequel  oftener  produced  by  measles 
than  by  any  other  disease.  The  occurrence  of  measles  predisposes  to 
the  development  of  faucial  diphtheria,  \vhich  is  not  uncommon  as  a  com- 
plication or  se(|uel.  Occasional  vomiting  and  frequent  diarrha?a  have 
already  been  referred  to  as  symj)toms  of  measles.  The  diarrhoea  may 
become  a  serious  complication  de|x^nding  on  entero-colitis ;  this  occurs 
especially  in  debilitated  subjects  or  during  the  heat  of  summer.  Some- 
times the  disease  is  dysenteric  or  choleriform ;  not  rarely  a  chronic 
diarrho'a  persists  as  a  sequel. 

Endocarditis  and  jx^ricarditis  are  rare.  A  suppurative  pericarditis 
has  been  reported  by  several  observers. 

Nervous  affections  are  unusual.  The  occurrence  of  convulsions, 
delirium,  and  the  like  has  already  been  noted.  Convulsions  during 
the  course  of  the  attack  are  often  an  indication  of  the  onset  of  some 
com])lication.  Tubercular  meningitis  is  a  secpicl.  Paralyses  of  various 
forms  may  follow  measles.  Allyn  has  collected  over  40  cases  of  this 
nature.  ^laniacal  seizures,  tetanus,  and  strabismus  have  been  reported 
in  rare  instances. 

Chronic  conjunctivitis,  iritis,  l)le])haritis,  kenititis,  and  other  affec- 
tions of  the  eye  are  prone  to  develop,  es}K^cially  as  sequels.     Catarrhal 
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or  purulent  otitis  media  not  rarelv  accompanies  or  follows  measles, 
although  less  often  than  it  does  scarlatina.  Disease  of  the  labyrinth  has 
Ix^en  reported. 

The  occurrence  of  albuminuria  as  a  symptom  has  been  mentioned. 
A  true  acute  nephritis  following  the  attack  has  been  observed,  but  is 
certainly  very  exceptional.  Ulcerous  vulvitis  is  an  uncommon,  and 
noma  pudendi  is  a  rare  sequel,  but  measles  distinctly  predisjwses  to  their 
development.  Very  rarely  gangrene  has  been  observed  on  other  jMirts 
of  the  body.  Other  affections  of  the  skin  sometimes  complicate  or  fol- 
low the  disease.  Miliaria  and  sudamina  sometimes  ap{)car  when  the 
<»ruption  is  at  its  height.  Impetigo  or  abscesses  are  occasional  sequels. 
Herpes  zoster  has  been  seen  with  measles.  Vesicles  or  bullce  sometimes 
accompany  the  rash.  Subcutaneous  emphysema  has  rarely  been  reported. 
Tuberculosis  of  the  bronchial  or  mesenteric  glands  may  be  a  sequel. 
Dropsy,  necrosis,  progressive  emaciation,  and  other  and  various  condi- 
tions have  occasionally  been  rej)orted. 

Measles  may  complicate  or  be  complicated  by  any  other  acute  or 
chronic  disease.  The  influence  which  other  diseases  sometimes  have 
upon  its  course  has  been  referred  to  in  discussing  the  variations  in  the 
symptoms.  On  the  other  hand,  measles  occurring  in  the  course  of 
l)neumonia,  bronchitis,  or  tuberculosis  aggravates  greatly  the  severity  of 
the  previous  affection.  It  seems  to  render  some  cRsorders  less  severe  or 
ev(»n  to  cause  them  to  disaj)jH*ar.  Thus  Barthez  and  Rilliet  have  seen 
<;h()rea,  incontinence  of  urine,  and  epilepsy  cease  after  the  occurrence 
of  measles.  Eczema  and  some  other  skin  affections  may  disappear 
when  measles  is  present,  and,  although  liable  to  come  back  when  the 
disease  is  over,  they  may  stay  away  i)ermanently. 

Measles  may  Ix;  combined  with  various  infectious  diseases,  and  cases 
have  lx»en  reported  in  which  it  has  occurred  with  variola,  varicella,  vac- 
cinia, scarlatina,  typhoid  fever,  rubella,  and  mumps.  As  above  stated, 
it  not  infrecpieutly  is  complicated  by  diphtheria.  The  frequency  of  the 
coml)ination  of  whooping  cough. and  measles  or  the  following  of  one  by 
the  other  has  long  be(»n  well  known.  The  association  renders  the  prog- 
nosis of  either  decidedly  worse.  Just  what  the  etiological  relation  is,  or 
whether  there  is  indeed  any,  is  not  certain. 

Kei.ai^se  and  RKcruuENCK. — Rarely  a  relapse  may  occur.  This 
takes  j)hice  either  during  the  attack  or  during  convalescen(»e,  in  the 
course  of  the  second,  or  possibly  even  the  fourth,  week.  Sometimes 
all  the  original  symj)toms  are  repnxluced  in  a  characteristic  state.  In 
other  instances  the  second  eruption  may  be  very  pale,  and  last  not 
more  than  twenty-four  hours,  while  the  catarrhal  symj)toms  and  fever 
are  absent  or  very  slight.  Relapses  are  certainly  much  rarer  than 
rej)ortrd  cases  would  seem  to  indicjite.  A  large  numln^r  of  the  sup- 
]M)sed  instances  are  probably  errors  in  diagnosis,  but  this  does  not  apj)ly 
to  all  of  them. 

One  attack  of  measles  almost  <H»rtainly  protects  from  subsequent 
ones.  There  is  not  much  doubt  that  most  of  x\\v  children  who  are 
stated  to  have  had  two  attacks  of  measles  sufferc»d  from  some  other 
affection  upon  one  of  the  (K'casions.  At  the  same  time  two  distinct  and 
genuine  attacks  may  sometimes  fK'cur,  and  instances  of  this  have  bet»n 
reporte<l  by  well  known  and  careful  observers.     Duchesne  Ims  recently 


.^o  an  inetanoe  of  thme  well  market!  attacks  occurring  wtthiti  twti 

u'lAGNcrsis. — The  diagnoBiB  of  menfsks,  taken  as  a  whole,  resstfi  upm 

long  prodromal  ntage  with  iU  attending  fever  and  ftiturrli,  und  upon 

L'^euce  later  of  a  charaetcristie  eriiptiou.     In  tlie  initial  <Uigv  it  is 

jibk*  at  first  to  do  more  than  ssn^jx^H  the  de%*eli>piiient  of  int*Hi*lcs, 

logree  of  finer  whieli  aeeomjxiniei?  the  catarrhal  ^yniptoras  .Ki>i*ms 

n  to  be  too  ^I'fat  for  an  onliniirv  €okL     It  18^  however^  what  Jiiighl 

expected  in  a  Citse  uf  jiiflueiiz;^  and  fniiii  thi?i  disease*  the  initial  ^Ui^ 

■leasles  ean  .sometimes  hanlly  be  distinguished.     8<i,  ttta,  a  .severt* 
lehitis  will  pnxliiee  high  fever,  but  is  mmv  apt  in  yoimp  ehiklrt^n  t*^ 

attended  by   numerous  rales  in  the  ehest»     Tlie  diseovery  of   the 

nthema  on  die  nuicon&  niend>Kine  r>f  the  throat  and  mouth  renders 
c  diagnosis  certain.      When  the  eniptioii  a[nx^ai'8  tJie  diagnohiii^  m 
vnendly  easy,  and  yet  even  now  diftieLdtiesi  sometimes  arise   in  aims 
Auvh  are  not  Cfoite  tyjiical. 

Rubella  is  the  diBease  which  most  resembleB  rnbeola.  It  i^to  he  di^- 
tin^uihhed  by  the  shorter  and  much  le^^f^  severe  initial  stage,  the  pder, 
more  fugaelous,  and  nion^  multifoiin  ehanieter  of  the  eruption,  which 
does  not  tend  to  armnge  itself  in  cre»eentic  forms,  and  the  les:^  intensity 
of  the  symptiinis  attending  the  eruptive  stage.  (See  table  cri*  diagnostic 
symptoms  in  artiele  on  Rubella.)  In  sporadic  casei?,  however,  the  iliiig* 
no8i*s  between  the  two  diseaaes  often  cannot  be  made. 

Scarlatina  can  never  be  cotdounded  with  meaj^Ies  in  typical  eaivC^.  In 
tlic  initial  stage  of  the  latter  affection  the  sore  thn^t,  if  pfe>^*nl  with 
the  fever,  might  ^suggest  i^earlet  fever.  Theix?  is  not  the  rapid  on?ic!t 
with  nn usually  rapid  pulse,  the  absence  nf  catarrhal  symptoms,  and  the 
great  tendency  to  vomiting  wliicii  chanieteriise  st^arlet  fever.  In 
anomalous  cases  fif  near  let  ievcr  the  crujition  is  ?^ometime*4  jxitehy  and 
resetubU^s  meu.sles  tleciclrdly  ;  while,  no  the  nlher  luind^  measles  may  be- 
come very  confluent  and  may  at  first  sight  look  like  scarlet  fever.  Such 
confusion  is  more  theoretical  than  real,  for  the  character  of  the  other 
symptoms  will  rarely  leave  any  difficulty  in  diagnosis.  In  the  stage  of 
desquamation  the  differences  are  very  distinct,  for  the  scales  of  scarla- 
tina are  in  flakes,  while  those  of  measles  are  dustlike  or  branny. 

Typhus  fever  has  an  eruption  which  is  strikingly  like  that  of  measles^ 
especially  when  the  rash  of  the  latter  becomes  ecchymotic.  There  is, 
however,  an  absence  of  coryza  and  of  conjunctivitis,  while  the  presence 
of  mental  torpor,  the  slight  development  of  the  rash  on  the  face,  and 
the  persistence  of  fever  for  so  long  a  time  help  to  distinguish  typhus  feven 

Typhoid  fever  sometimes  has  such  nund)ers  of  spots  that  it  bears  a 
sujxn-ficial  resemblance  to  a  poorly  developed  eruption  of  measles.  The 
diseases  are  distinct  in  every  other  particular. 

Variola  can  only  resend)le  that  form  of  measles  in  which  the  erup- 
tion is  unusually  papular,  isolated,  and  hard,  and  then  the  resemblance 
is  of  brief  duration  only.  It  is  close  enough,  however,  to  have  caused 
serious  blunders.  The  rash  is  harder  and  more  shotlike  than  that  of 
measles  ever  is,  the  papules  become  vesicles  by  the  third  day  or  ear- 
lier, and  the  temperature  curve  is  characteristic.  In  the  period  of 
invasion,  too,  smallpox  exliibits  intense  headache,  j)ain  in  the  back, 
vomiting,  and  an  absence  of  catarrhal  symptoms. 
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Varicella  is  distinguished  by  the  rapid  development  of  vesicles, 
as  well  as  by  the  absence  of  catarrhal  symptoms. 

There  are  various  eruptions,  not  symptoms  of  the  infectious  fevers, 
which  may  resemble  that  of  measles.  Prominent  among  these  are  some 
of  the  medicamentous  rashes,  notably  those  sometimes  produced  by  an- 
tipyrine,  cojiaiba,  quinine,  chloral,  etc.  As  a  rule,  the  fever  and  the 
catarrhal  symptoms  are  absent,  but  sometimes,  especiallv  in  the  copaiba 
and  antipyrine  eruptions,  both  may  be  present  and  the  similarity  to 
measles  may  be  striking.  The  eruption  is  not,  however,  purely  that  of 
measles,  but  is  more  or  less  multiform.  There  is  the  absence,  too,  of 
an  initial  stage.  In  infants  the  presence  of  catarrh,  combined  with  some 
of  the  erythematous  rashes  to  which  children  of  this  age  are  liable,  may 
simulate  mild  measles  closely.  In  adults  fonns  of  erj^thema  may 
restimble  measles,  but  usually  not  closely,  and  the  multiform  nature 
with  the  absence  of  characteristic  initial  and  attendant  symptoms  serves 
to  distinguish  them. 

Prognosis. — The  prognosis  of  measles  is  usually  excellent,  but 
varies  with  the  epidemic  and  with  the  individual,  and  is  especially 
influenced  by  the  presence  or  absence  of  complications.  An  average 
mortality  would  be  3  per  cent.,  but  there  have  been  series  of  cases 
with  a  mortality  of  over  30  per  cent.  (36.7  per  cent,  in  the  siege  of 
Paris;  Colin).  The  younger  the  jiatient  the  graver  the  prognosis. 
This  applies  particularly  to  children,  for  adults  are  often  very  severely 
attacked.  This  has  been  exemplified,  for  instance,  in  the  American 
Civil  War,  the  Brazilio-Paraguayan  War,  the  Franco-Prussian  War, 
and  among  savage  nations.  In  such  cases,  however,  we  have  another 
important  element  influencing  the  prognosis — namely,  the  effect  of 
exposure,  want,  crowding,  and  other  elements  of  imperfect  hygiene, 
combined  with  lack  of  nursing  and  often  with  the  existence  of  pre- 
viously debilitated  health.  Such  conditions,  too,  account  for  the  high 
rate  of  mortality  often  seen  in  foundling  asylums  and  in  homes,  hos- 
pitids,  and  other  institutions  for  children.  It  is  not  only  that  the  hy- 
giene is  not  always  |XTfe(;t,  but  that  the  ])n»vious  debilitated  c()nditi<m 
of  children  of  this  class,  which  existed  before  they  entered  the  institu- 
tions, has  rendere<l  them  less  able  to  resist  the  eff'ect  of  the  dis(»ase. 

The  combination  with  measles  of  any  other  previously  existing  dis- 
ease, such  as  scarlatina,  tuberculosis,  bronchitis,  whooping  cough,  dys- 
jK'psia,  rachitis,  atrophy,  etc.,  renders  the  prognosis  much  more  unfavor- 
able. In  fact,  the  development  of  any  complication  adds  greatly  to  the 
gravity  of  the  affection,  for  it  is  to  the  complications  that  the  mortality 
is  almost  entirely  <hie.  Broncho-pneumonia  is  probably  the  complica- 
tion which  kills  the  most  children,  but  atelectasis,  croupous  pneumonia, 
and  diarrluea  carry  off'  a  great  many  (»ases. 

Unfortunately,  even  after  the  jMitient  has  a])|Kirently  recovered 
entirely  the  danger  is  not  over,  for  the  se(|U(»ls  of  the  disease,  notably 
tuberculosis  in  some  of  its  forms,  weaken  the  constitution  and  may  at 
.  last  prove  fatal. 

Tueatmp:nt. — /Voy>/////r^r/x. — The  fact  that  measles  is  contagious 
l)efore  any  symptoms  appear  renders  prophylaxis  almost  imiK)ssible. 
Once  the  disease  has  broken  out  in  a  family  or  institution,  it  is  seldom 
that  its  spread  vixu  Ix*  controlled.     Xcvrrtheh^ss,  the  eff*ort  should  always 
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^.     An  atrWted  chikl  hIiouUI  be  iBohitcc!  imm€}diiiti*ly  tiftcr  1 

J6pici4Ui!^  i^vmptuni  hiiH  IxH^n  iiotieeiL     The  room  ^^lioiikl  be*  at 

'  the  hoii       iivray  from  other  susceptible  iiiniatetiof  the  bou^hohl, 

h\v{\  fun       re  and  hangings  are  better  taken  away.    All  soiled  btit 

dy  linen  .should  be  di.'f infected.     There  s^houKl  l>e  as  little  erjni- 

.tion  iit^  jw.>i??4il>h?  with  other  {wirLs  of  the  house,  and  the  attendants 

the   siek    would  do  well  to  eonfiue  theniselve:^  to  tlie  r*.K.>rii,  f>rdy 

g  it  when  going  out  of  the  liou^e  for  rest  and  reereati^ui.      In  tine, 

iliaary  meau.s  of  diHinfeetion  and  is^olation  nsed  in  nursing  infee- 

disea^es  diould  be  followal,  although  there  is  not  as  gix*at  dunpir 

rrying  the  iliseuHie  im  exists  in  the  case  of  eearlatina  au<l  .some  otlier 

ders.     Although  it  is  not  certain  that  the  i^iihf^  of  the  desquama- 

pos^«.»?is  any  infectious  powcr^  it  is  best  to  give  the  jxitient  ii  hot 

ifeetiog  bath  after  about  the  twelfth  day  of  the  diK^aBc,     <inanui- 

f^liould  laht  for  at  lea^t  two  week*?  from  the  onisct,  and  three  wt^eks 

nui e h  na  fe  r  |  n? vl <.h1  ,     A fte r  t  he  room  i  s  vaea  t cd  o rtl i  na  ry  a  i  ri  ng  a  ml 

«i]ing  are  all  that  i^  neede<lj  t^ince  the  nieu^Ie^  germ  is  short  lived. 

I  nit)!**'  careful  ^li^infection,  as  by  burning  sulphur  and  wasiliing  the 

walk  with  dij^iufectaut  ^t^hition^,  e^in   be   used   if  dej^ircnl,  and  after 

malieriiant  qixj^b  it  is  bej*t  U)  do  this^.     Other  children  of  the  ikniily 

shouhl  not   go  to  school  until  after  fourteen  days  from  the  time  the 

fiick  etiihl  was  isiiolatetl^ — not  so  much  to  avoid  the  esirrving  of  the  germs 

in  their  clothing,  since  this  is  uot  likely  to  cicciir,  as  becjiustf  they  may 

hemf^^lves  lie  gfiing  thnMigh  the  ineuliative  process  and  be  soon  able  to 

ransmit  the  distiist^  to  others.     If  one  can  be  sure  tliut  the  disc^ise  has 

;  already  been  contractedj  it  h  well  to  remove  childrf*n  entirtdy  fi-om 

I  IcH'ality  where  measles  h  prevailing.     This  is  esjx*cially  true  if  they 

are  debilitated  from  any  cause, 

Tntfftttf'Hf  fff  fhr  Aftftf'k. — In  mild  cases  very  little  treatment  is 
required,  and  in  any  event  it  must  be  purely  symptomatic.  As  soon  as 
symptoms  appear  the  patient  should  be  confined  to  one  room,  as  stated, 
and,  better  still,  to  bed.  The  tem]>erature  of  the  room  should  be  equable, 
at  08°  to  70°  F.,  and  there  should  be  no  draughts.  At  the  same  time  it 
is  absolutely  necessary  that  there  should  be  abundance  of  fresh  air,  pre- 
viously warmed  if  possible.  The  child  should  be  covered  only  as  warmly 
as  is  comfortable  to  it.  Far.  too  often  the  bed  is  heajx^d  with  too  much 
clothing.  About  the  close  of  the  third  day  a  warm  bath  may  be  given, 
as  it  tends  to  relieve  the  fever,  to  quiet  the  nervous  system,  and  to  aid 
a  satisfactory  development  of  the  nish.  At  all  times  water  must  be 
used  in  a  manner  to  ensure  cleanliness.  There  is  no  need  of  shunning 
water  iu  the  way  that  is  sometimes  done.  Ablution,  if  performed 
properly,  never  need  do  harm.  The  siune  remark  applies  to  the  chang- 
ing of  the  bedclothes  and  the  garments  of  the  child,  which  popular 
prejudice  causes  to  l)e  too  nuich   neglected. 

Li(|uid  or  semi-liquid  diet  is  to  be  reeonuneuded,  but  it  is  not 
necessary  iu  the  case  of  older  children  with  undisturbed  digestion  to  use 
an  absolute  milk  diet.  In  cases  of  gastric  irritability  i)redigested  or  other 
s[X'cial  fixnl  may  be  needed.  Water  may  be  given  freely  in  any  reason- 
able (piantity  to  assuage  the  severe  thirst.  Infants  must  be  given  water 
without  fail,  to  prevent  their  overloiuling  their  stomachs  with  milk. 
Cool,  slightly  acid  drinks  uiay  be  given  to  older  j^atients,  or  alkaline  or 
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carbonated  waters;  or,  in  case  the  skin  is  dry  and  the  kidneys  not  act- 
ing freely,  hot  drinks.  In  order  to  relieve  the  photophobia  it  is  neces- 
siiry  to  keep  the  room  darkened  or  the  patient's  eyes  turned  away  from 
the  light  and  shielded  by  a  screen. 

With  regard  to  medicinal  treatment,  very  little  is  required  in  or- 
dinary cases.  The  cough  is  often  distressing  ami  demands  sedative 
mixtures.  Small,  frequently  rejxjated  doses  of  a  combinati(m  of  opium 
and  ipecacuanha,  with  sweet  spirits  of  nitre  or  citrate  of  jHitasn  on 
accoinit  of  the  fever,  answer  the  purpose  very  well.  As  the  disease 
advances  and  the  cough  grows  looser  ex]x>ctorants  may  be  substituted. 
Some  bromide  salt,  combineil  with  other  drugs,  is  also  an  excellent 
remedy  for  cough.  Fever  ordinarily  needs  no  sjx^cial  trtnitment,  even 
when  it  reaches  as  high  as  104°  F.,  provided  this  elevation  wcursat  the 
height  of  the  eruption,  is  not  continuous,  and  is  unattended  by  threaten- 
ing symptoms.  The  effect  of  the  fever  rather  than  its  degree  consti- 
tutes the  indication  for  treatment.  In  ordinary  cases  the  use  of  nitre 
or  (atrate  of  i>otash,  as  mentioned  above,  is  sufficient.  When,  however, 
this  d<x»s  not  succeed,  and  the  fever  is  accommnied  by  tossing,  delirium, 
gritting  of  the  teeth,  twitching  of  the  muscles,  or,  on  the  other  hand, 
by  stujMjr  and  unconsciousness,  more  active  measures  are  neiKkKl.  A 
warm  bath  is  often  ver\^  efficacious.  Still  more  powerful  is  the  action 
of  the  cold  bath  and  of  antipyretic  drugs.  The  cold  bath  constitutes 
a  rigorous  treatment  for  children,  yet  the  exjx3rience  of  Fcnlor,  Dieulafoy, 
and  others  shows  that  it  is  often  well  borne  and  very  effectual  in  malig- 
nant (xises  with  hyiKirnyrexia. 

We  are,  however,  fortunate  in  j)ossessing  in  drugs  of  the  antipyretic 
(»lass  a  very  valuable  means  in  ordinary  cases  of  attaining  the  end 
desired  in  a  less  disagreeable  way.  It  is,  after  all,  upon  the  threatening 
nervous  symptoms  that  we  wish  to  act  in  most  cases.  I  have  elsewhere 
published '  some  (»ases  illustrative  of  the  powerful  an<l  favorable  action 
which  drugs  of  this  (^lass  exert  ujwm  nervous  symptoms.  Delirium 
may  be  stop|K»d  and  imj)ending  convulsions  aborted  by  small  <loses  of 
antipyrine,  phenacetin,  InMiziinilid,  and  similar  remedies,  suili(»ient  in 
amount  to  pnKluce  slight  reduction  of  tem|H'niture,  but  not  sufficient  to 
cause  any  excessive  fall  with  coldness  of  skin  or  profuse  |x*rspi ration. 
Such  an  effect  is  not  needed  and  is  not  <lesirable.  Nervous  symptoms 
may  also  be  favorably  influenced  by  the  bromides  in  full  doses. 

It  is  im|>ortant  to  attend  to  the  condition  of  the  bowels.  Constipa- 
ticm  is  sometimes  present  and  must  be  relieved.  This  nuist  be  dcme 
cjirefully  in  view  of  the  t<Midency  jxitients  with  measles  have  to  the 
development  of  diarrh(ea.  P^ncmata  are  to  be  preferred,  and,  if  they 
are  not  sufficient,  mild  laxatives,  such  as  castor  oil,  calomel  in  small 
dose,  or  rhubarb,  may  be  given.  Should  there  bo  slight  <liarrha»a, 
me<licati*m  is  hanlly  necMled.  If  more  severe  diarrlnea  exists,  bis- 
muth  with  or  without  opium  may  bo  recjuired. 

Vomiting  d<M's  not  often  call  for  treatment.  Allowing  the  stomach 
to  rest  for  a  time  isoft<'ii  the  best  of  measures,  and  after  this  attending 
can'fiilly  to  the  elinraeter  of  the  f(Mxl.  If  this  <1<m*s  not  avail,  some  of 
the  various  remedies  e(»miiioiily  used   to  e*mtrol   it   may  Im*  <'mployed. 

The  irritation  of  the  eyes  is  best  treated  by  diminishing  the  amount 

'  Tr/iftjtnr,  ^{mir.  J'iniint.  Sor.y  vol.  V. 
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ight  in  the  room*     A  borie-acid  eye  lotion  used  frequently  is  of\en 
•^lirf.     The  application  of  a  little  vaseline  to  the  edges  of  the  lids  will 
vent  tlieir  adhering  during  s^leep.     The  spraying  of  tlie  nose  with 
k  tapid  alkaline  .solutions  is  grateful. 

■^uihire  of  the  strength  in  bad  easea  of  niea^le^  is  to  be  combated  by 

Be  of  stimulants,  sinapismsj  hot  must^iKl  ftK>t  bathi^  and  general  hot 

^smnl  bathsj  witli  digitaligj  quinine,  and  other  tonic  remedies.     The 

imiou  of  the  ra.sh  may  be  treated  hy  warm  bathsi,  although  it  i^  to 

borue  in  mind  that  this  symptom  prolmbly  in(lic!ites  the  development 

some  eompliciition  whieh   niost   be  sought  for  and   appropriately 

ted.     In  generalj  eomplieations  must  receive  the  treatment  proper 

■  them,  and  cannot  be  considen*d  here. 

As  the  i>atient  is  convalescing  the  diet  can  be  xncrea^edj  but  confine- 
ment to  bed  J  except  in  very  mild  ca,^es,  should  continue  for  at  least  ten 
day.^  fn>nx  the  onset  of  the  disease,  and  the  coufinenient  to  the  room  for 
twi>  weeks.  This  is  with  reference  solely  to  the  patient  and  wHthout 
regartl  to  the  question  of  quarantine.  The  first  outing  should  he  made 
in  good  weather^  and  the  jmtient  must  be  well  clothed,  for  the  mucous 
membranes  are  left  in  a  sensitive  state  after  the  attack.  Tonic  treat- 
ment^ including  ecxl-liver  oil,  is  often  needed  during  convalescence,  and 
a  eliunge  of  air  is  very  desirable  if  the  full  degree  of  health  doe@  not 
promptly  return. 


RUBELLA. 

By  J.  P.  CROZER  GRIFFITH,  M.  D. 


Synonyms. — The  disease  has  been  known  by  many  names,  of  which 
**  rubella "  seems  to  be  the  only  one  free  from  objection.  The  term 
^'  rubeola "  is  applied  to  it  by  German  writers,  but,  as  it  is  commonly 
used  to  designate  measles  by  English  physicians,  it  is  better  to  restrict 
it  to  the  latter  disease.  Rotheln  is  also  a  German  name  for  it,  unsuit- 
able because  it  is  a  foreign  word  and  one  especially  difficult  of 
pronunciation  for  the  English  tongue.  "Roseola  is  a  generic  term 
carelessly  applied  to  rashes  of  many  kinds,  and  even  w4tn  the  prefix 
^^  epidemic  "  it  is  not  entirely  free  from  objections.  "  Rubella,"  has  the 
double  advantage  that  it  causes  no  confusion,  since  it  has  been  employed 
in  no  doubtful  sense,  and  that  it  is  a  diminutive  of  "  rubeola,"  and  thus 
indicates  the  relationship  of  the  disease  to  measles  (rubeola)  a  relation- 
ship akin  to  that  of  varicella  and  variola. 

Definition. — An  infectious  febrible  disease  exhibiting  a  charac- 
teristic maculo-papular  rash,  sore  throat,  and  mild  catarrhal  symptoms, 
and  running  a  definite  limited  course. 

Etiology. — Age  is  an  important  predisposing  cause.  The  great 
majority  of  cases  occur  during  childhood,  especially  between  the  ages 
of  five  and  fifteen  years.  The  disease  very  rarely  attacks  infants, 
yet  instances  do  occur,  and  a  case  is  reported  in  which  it  developed  a 
few  days  after  birth,  and  in  which  it  would  seem  that  the  infectious 
principle  had  been  transmitted  from  the  mother  to  the  foetus  (SchoU). 
Adults  are  not  infrequently  attacked,  yet  certainly  seem  to  possess  a  less 
marked  disposition  to  contract  it.  A  case  in  a  woman  of  seventy-three 
years  was  observeil  by  Seitz. 

*SV.r  appears  to  be  without  etiological  influence. 

The  arfection  occurs  especially  in  epidemics,  which  are  oftenest  seen 
in  winter  or  spring.  It  is  not  yet  certain  whether  the  malady  is  a 
cyclic  one,  as  Thomas  thought  probable,  coming  in  epidemics  at  intervals 
of  some  ywirs,  but  it  would  seem  that  this  is  very  likely  the  case. 
Infection  is  the  only  directly  exciting  cause.  The  degree  of  infectious- 
ness has  been  a  matter  of  dispute,  sonic  observers  believing  it  to  be  but 
.slight,  while  others  claim  that  the  disease  is  even  more  infectious  than 
measles.  My  own  experience  is  entirely  in  accord  with  those  who  hold 
that  its  infectiousness  is  great.  The  infectious  principle  is  probably  trans- 
mitted by  the  breath  and  by  exhalations  from  the  skin,  but  it  seems 
probable  that  it  can  also  be  carried  by  infected  clothing.  The  stage  at 
w^hich  the  disease  is  most  infectious  is  not  definitely  known,  and  opinions 
differ  regarding  it.  It  is  certainly  infectious  very  early  in  the  attack, 
even  during  incubation,  and  probably  continues  so  during  desquamation 
and  longer. 

039 


Pathology.— The  exact  position  of  rubella  atnorig  tlic  iufeetioiis 
**«^es   was  long  a   matter  uf  di§[mtej  and  some  writers  have?   even 
leJ  ihat  it  did  not  belong  at  all  to  this  ela-^s  of  dis<jiileri**     At 
[  it  wa8  looked  upon  as  a  i\wm  either  of  niea.sles  or  of  j?e^irK'itina  or 
hybrid  of  the  two,  but  gradually  it?*  existence  as  an   inde[^*iuideiit 
?tious  disorder  ha^t  been  recognized,  until  at  the  present   titiie  the 
at  majority  of  observers  have  no  doubt  ab<>ut  tlje  matter.     Statistieg 
..jiieMiunably  s^how  that  rubella  is  an  infeetious  fever  and  not  a  meiv 
ption  of    the  skin ;    tliat   it   appeal^    in    epideinie>s  wliieh   hi»ld    ne 
..ation   whatever  to   epklemies  of    measles  or  of  searlatinii;    tliut  ir 
tucks  indteeriminately  and  with  equal  severity  thu^e  wlio  tnive  suffen'tl 
ti/m  either  or  both  of  tlieBe  two  affections,  and  that  it^  prt*vious  iiecur- 
snce  dot*s  not  prevent  either  of  them  from  developing;  that  it  oreui^ 
rUt  once  in  an  individual,  and  never  communicates  anything  but  nd>ella 
^o  others ;  and^  finally,  that  its  symptoms  and  courst*  ditfer  froni  those  of 
ther  searlatina  or  mea-nles*    The.^^  jniints  ure  quite  sufficient  to  estabU^h 
AIL  as  an   independent   infeetious   disease.     Analogy  suggests  that   some 
microbe  is  the  eausal  iigent  in  producing  it,  but  the  carlirT  t>hst>rvatione 
whieh   n*corfled  the  prcs^enee  of  a  mieroeoeeus  in  the  IvkHnl  were  not 
attended  by  cultui'e  and  inoeidation  experiments,  and  have  not  been  eon- 
firmed    by    later    inx^estigations.     The    real    nature    of    the    infeetious 
principle  is  therefore    still    unknow^n.     Post-mortem  examinations   are 
only  to  be  had  on    ea-^es  dying  of  compHcationSt  tnid  reveal  nothing 
bejiring  ui>on  the  disease  itself 

8YMPriK\LS. — hteulmfion. — The  stage  of  inctibation  appears  to  vary 
considerably.  This  variabilitv  constitutes  one  of  the  ehameteristirs  of 
the  disease  as  contrasted  with  the  more  fixed  peiiod  of  nieask*9-  In 
cases  in  whieh  1  have  been  able  to  determine  aeeurately  the  period  of 
incubation  it  has  varied  fntni  live  to  eleven  days.  As  an  average 
estimate  based  upon  the  experience  of  mnny  ol)servers  it  may  be  stated 
to  extend  from  one  to  three  weeks.  There  are  usually  no  symptoms 
complained  of  during  this  time.  I  have  occasionally  observed  very 
decided  enlargement  of  the  superficial  cervical  glands.  Squire  states 
that  some  com})laint  of  the  throat  is  occasionally  made  and  that  epi- 
staxis  and  enlargement  of  the  post-cervical  glands  may  be  noted. 

Invamon, — The  symptoms  of  this  stage  are  generally  either  absent 
or  so  slight  that  they  are  overlooked  entirely.  When  present  they  con- 
sist of  slight  malaise,  slight  cough,  suffusion  of  the  eyes  and  eoryza, 
frequently  some  sore  throat,  very  commonly  enlargement  of  the  superficial 
cervical  glands,  occasionally  nausea,  hoarseness,  j)ains  in  the  limbs,  drowsi- 
ness, and  axlema  of  the  face,  and  an  elevation  of  temperature  of  1°  or  2°  F. 
These  prodromes  last  but  a  few  hours,  or  at  the  longest  not  more  than  a 
day.  1  have  but  once  seen  them  last  as  long  as  forty-eight  hours.  A 
number  of  observers,  however,  have  observed  them  continue  three  or 
even  four  days,  and  sometimes  be  severe,  but  such  cases  cannot  be  looked 
upon  as  other  than  anomalous. 

Rarely  unusual  prodromal  symptoms  show  themselves.  Among 
those  reported  are  vomiting,  convulsions,  delirium,  hemorrhages  from 
the  eyes  and  ears,  epistaxis,  dizziness,  fainting,  rronj)like  attacks, 
intense  headache,  rigors,  urticaria,  erythema,  or  some  unclassified  pro- 
dromal rash. 
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Eruption. — Very  often  the  child  on  waking  in  the  morning  is  found 
to  he  extensively  covered  by  the  characteristic  rash.  When,  however, 
the  progress  of  the  eruption  can  l)e  watched  from  its  incii)iency,  it  will 
generally  be  found  te  develop  first  on  the  face,  and  to  spread  with  great 
rapidity  downward  over  the  rest  of  the  body,  covering  it  in  a  few  hours 
or  a  day.  This  is  the  opinion  of  the  grejit  majority  of  writers,  although 
a  few  would  locate  its  first  apfwanince  on  the  breast  and  arms  or  the 
trunk.  In  a  tyi)ical  case  the  eruption  consists  of  small,  irregularly 
shaped  spots  of  from  pinhead  to  split  pea  size,  very  slightly  elevat<Kl 
and  of  a  pale  rose  tint.  The  spots  are  not  grouped  as  in  measles.  They 
are  widely  <listributed,  closely  placed,  discTete  for  the  most  part,  but 
showing  a  tendency  to  be(»ome  confluent  in  large  areas  in  certain  regions, 
particnhirly  the  face,  nates,  and  flexor  surfaces  of  the  thighs.  On  the 
trunk  the  spots  are  paler,  or  are  brownish  red,  very  small  and  thickly 
placed.  This  is  the  appearance  of  the  eruption  as  seen  in  a  typical  case. 
One  of  the  greatest  characteristics  of  the  nish,  however,  is  its  tendency 
to  vary  in  different  epidemics  and  in  different  cases  in  the  same  epidemic. 
This  accounts,  to  a  hirge  extent,  for  much  of  the  confusion  regarding  the 
disease,  an<l  for  the  differences  in  the  descriptions  which  have  been  given. 
S)me  observers  report  the  nish  as  macular  only,  and  others  as  slightly 
elevated.  Some  describe  it  as  ])urpler  and  darker  than  measles,  while 
most  n»coguize  it  as  paler.  Vesicles  have  occasionally  been  seen  ;  jietechisB 
and  a  purpuric  eruption  have*  been  rarely  rej>ortea  ;  a  marbled  appear- 
ance of  the  skin  is  mentioned  ;  and  a  sensiition  as  of  shot  beneath  the  skin, 
which  I  have  observed  in  one  case,  was  also  found  once  by  Clausen. 
Th(»re,  are  however,  two  v<»ry  marked  types  of  variations  of  the  eruption 
to  which  I  have  endeavored,  in  a  former  article,'  to  call  especial  atten- 
tion under  the  nanies  of /v/6r//<«  fica rittt in ifoniir  and  ruhclla  morhiUiforme. 
In  the  first  tlu*  spots  are  for  the  most  part  nearly  or  fully  as  large  as 
those  of  m(»asles,  have  the  same*  dark  red  color,  and  are  slightly  ele- 
vated and  more  or  less  grouped.  Cases  of  this  sort  cannot  be  distin- 
guished from  measles.  In  the  s<*cond  type  the  nish  is  (confluent  in  large 
patches  or  ahnost  universiilly  and  is  not  elevated,  and  resembles  scarla- 
tina V(»rv  closely.  Sometimes  ciireful  examination  in  these  cases  shows 
a  few  slightly  eh;vated  papulo-macules  in  the  general  redness ;  thes(»  are 
most  apt  to  be  noticed  on  the  brows,  wrists,  and  fingers.  Kven  the  most 
careful  examination  may  fail  at  first  satisfactorily  to  distinguish  these 
cas(^s  from  scarlatina.  All  gradations  may  be  found  from  the  normal 
(»ruption  toward  either  of  these  two  types.  The  more  papular  the  rash 
th(;  greater  is  the  tendency  to  the  gronping  of  measles,  and  the  more 
distinctly  macular  t\w  greater  the  (lisp(»sition  to  conHnence.  Filatow 
has  gone  so  far  as  Ut  describe  a  nibeol(»i(|  and  a  scarlatinoid  form,  which 
he  claims  are  entirely  distinct  affections.  There  seems,  however,  not 
the  slightest  doubt  that  th(»y  arc  nudly  the  same  disi'ase,  as  they  are 
prodnce<l  by  the  siinic  infecti(»n.  Many  observers  have  calle<l  atten- 
tion to  the  likeness  of  cases  of  rnb(»lla  sometimes  to  measles  and  some- 
times to  scarlet  fever.  In  many  instances  the  rash  has  b(»en  scarla- 
tinifbrm  on  one  part  of  the  ImkIv  and  rubeoloid  on  another.  Ladell 
reports  three  snch  casc»s,  two  of  which  developed  scarlatina  six  months 
later,  and  the  other  measles,  tims  negativing  any  jK)ssible  theory  that  a 
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nbination  of  the  two  diseases  had  exii^ted.  It  is,  too,  of  ven"  fn?- 
■*nt  cM*eurr('nce  ft>r  the  msli  Ut  he  papular  ujM>n  the  first  da\%  but  to  W 
tiuetly  eoiifluftity  in>t  olevutod,  aiitl  like  searlatina  uiKin  the  secrmd 

The  dnmtioii  of  tlio  eniptton  \t\Hm  any  one  imrt  of  the  hcxly  ts  sub- 
'jt  U}  mmv  varinti<in.     In  nuiuy  vnsm  it  is  utten  at  its  Jiei^lit  on  the 
!e,  neck,  atnl  trunk  hefore  it  appe4irs  at  all  on  the  extremities,  and  iIkhi 
^  uearly  (lisip|H^ared  fnmi   the?f^   regions  in   twelve  to  tW€*Jity-four 
ouns  by  the  time  it  is  at  its  heiglit  on  the  arnm  and  leg«*    The  clumfiuEi 
f  the  full  blown  rat^h  on  any  one  part  i.<  thus  fnjui  ii  few    lumr^  to 
iialf  a  day.     In  these  cu^s  the  rash  .spreads  over  the  bcxly  like   a  wave, 
fading  from  one  place  wliite  it  ap])ears  in  another*     This  niethiKl   of 
spreading  has  been  eonr^idered  diiigntistie  by  a  nmnVier  of  elinicinrii^,  but 
in  certainly  jutst  us  nuiny  vaM^ti  tlie  persistence  t>f  the  rash   i^.  greater. 
In  sneh  cases  it  will  be  found  after  twenty*four  hours  still   fully  devel- 
ojicd  on  the  face,  while  it  has  extended  to  the  rest  of  the  Ixnly  ;  mi  tlml 
the  aeuie  of  the  rash  may  he  said  to  have  bi»en  attained  everywhert*  by 
the  seeond  day.     The  fading  then  takes  plaee  from  all  parts  at  otifx^  ar 
from  tiie  face  first,  i>r  first  from  tlio.s^^  |:mrts  whii^h  had  been  h^st  afflvt^^L 
The  total  duratirni  of  tlie  rash  is^  of  eourse,  snbjeet  to  eousidendjlt*  vari- 
ation, depending  ii)H»n  the  intensity  of  its  *!evelopment.     The  avenige 
may  be  r^nd  to  be  three  iir  four  days,  althi.nigh  it  t>ften  lasts  a  very  mmh 
shorter  time,  and  may  be  visible  even  longer, 

Tfte  fJrHpftvr  Siuge. — With  the  apj>ea  ranee  of  the  rash  develop  the 
attendant  symntfmis  of  tlie  disease  if  they  have  not  been  pr#.\sent  iM^fore. 
They  CK^nsist  chiefly  of  a  combination  of  slight  sc^re  throat  with  a  mild 
efitarrhal  eunditiou  of  the  eyes  and  of  tlie  n^spiratt^ry  ap[»amtus.  The 
disagi'eement  between  writers  regarding  the  intensity  of  the  symptomis 
indi<'ates  hryond  ddubt  the  diflen^uee  which  exists  lH*tween  varions  epi- 
demics of  the  disease.  Certainly  as  a  rule  the  catarrhal  symptoms  are 
either  absent  entirely  or  are  very  mild  as  compared  with  measles,  con- 
sisting only  of  slight  suifusion  of  the  eyes  with  coryza  and  a  loose 
bronchial  cough. 

Sore  throat  is  a  very  characteristic  symptom  nearly  always  present, 
yet  also  nearly  always  slight.  Frequently  it  is  not  complained  of  at  all, 
and  is  only  detected  on  examination.  Oftenest  there  is  only  a  redden- 
ing of  the  pharynx,  and  particularly  of  the  anterior  pillars,  but  some- 
times the  tonsils  arc  much  swollen  and  deglutition  is  difficult.  In  not  a 
large  nundxT  of  cases  an  eruption  of  })unctatc  brownish  red  or  yellowish 
red  spots  arc  visible  over  the  uvula,  soft  palat(%  and  lining  of  the  cheeks. 
Hoarseness  is  sometimes  observed,  but  is  not  a  common  symptom. 

The  anginosc  and  catarrhal  symptoms  may  disappear  entirely  after 
twenty-four  hours,  and  while  the  rash  is  still  well  out,  but  as  a  rule  they 
diminish  with  the  eruption.  Not  seldom,  however,  the  cough  and  the 
<'ongc!^tiou  of  the  throat  persists  for  some  time  longer,  and  an  increase  of 
the  catarrhal  symptoms  at  the  time  of  the  fading  of  the  rash  has  been 
re|)orted  by  Squire. 

The  tcMupcrature  of  the  disease  is  variable.  As  a  rule,  fever  is  ab- 
sent or  slight,  but  in  some  cases,  and  particularly  in  some  epidemics,  it 
may  reach  103°  F.,  or  even  more.  It  is  at  its  height  on  the  first  or 
second    day  of   the   eruption    and    diminishes   as    the  rash  fades,  bnt 
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SDmetimes  it  falls  abruptly  to  the  normal  on  the  second  day,  Mhile  the 
rash  is  still  bright.  Indeed,  the  temperature  may  fall  suddenly  or  slowly 
at  any  time  during  the  attack.  Generally  the  severity  of  the  fever  and 
of  the  c^itarrhal  symptoms  is  in  proportion  to  the  intensity  of  the  erup- 
tion, yet  this  is  by  no  means  an  infallible  rule.  There  may  be  a  wide- 
spread eruption  with  an  entire  absence  of  fever  or  with  slight  catarrhal 
symptoms,  and  the  converse  of  this  may  be  equally  true.  So,  too,  the 
acme  of  the  rash  and  the  fullest  development  of  the  fever  or  catarrh 
are  not  necessarily  coincident. 

The  rate  of  the  pulse  and  of  the  respiration  is  increased  in  propor- 
tion to  the  degree  of  fever. 

The  tongue  is  clean  or  covered  with  a  thin  yellowish  coating.  This 
is  the  condition  as  recognized  almost  with  unanimity  by  writers.  It 
may  be  considered  a  diagnostic  point  that  the  tongue  never  assumes  the 
peeled  or  strawberry  api)earance  characteristic  of  scarlet  fever.  A  few 
writers  describe  the  tongue  as  similar  to  that  of  scarlet  fever,  but  cases 

t)resenting  this  ap|)earance  cannot  but  be  considered  as  altogether  anoma- 
ous,  if,  indeed,  some  of  them  were  actually  instances  of  rubella. 

Enlargement  of  the  suiierficial  cervical  and  posterior  auricular  glands 
has  long  been  considere<l  one  of  the  diagnostic  evidences  of  rubella. 
It  is  one  of  the  earliest  symptoms  to  appear,  being  present  in  some 
casi»s  even  during  incubation,  and  often  continuing  after  the  rash  has 
disappeared.  I  have,  however,  chilled  attention  previously  to  the  fact  that 
this  glandular  enlargement  is  not  so  diagnostic  as  is  often  supposed.*  A 
similar  enlargement,  although  usually  not  so  great,  is  very  often  seen  in 
measles.  It  is,  indeinl,  very  probable  that  many  children,  with  their 
natural  tendency  to  this  cx)ndition,  have  these  glands  enlarged  independ- 
ently of  the  infecitious  disc»ase.  Enlargement  of  glands  elsewhere  in 
the  body  occjisionally  occurs. 

(p](lema  of  the  face  is  sometimes  seen,  although  not  so  often  as  in 
measles.  An  (nlor  has  been  sjii<l  to  attend  the  eruption,  but  this  does 
not  siH'm  to  be  (*orroborated  by  general  observation.  Itching  of  the 
skin  is  generally  abs<»nt,  but  occasionally  is  present  with  the  eruption, 
and  a  g(»neral  roughness  of  the  skin  is  sometimes  ol)serve<l. 

Nausea  and  vomiting  are  usually  considered  to  Ikj  of  very  rare  occur- 
rence. In  some  of  the  severest  cases  they  may  be  pres<»nt  early  in  the 
attack,  or  even  be  more  prolonged,  but  they  cannot  be  vi(jwed  as  at  all 
characteristic.  The  l)ow(»ls  are  regular  or  slightly  constipated.  The 
urine,  as  a  rule,  contains  no  sugjir  or  albumin.  In  exceptional  cases 
there  may  be  a  febrih^  albuminuria,  but  this  is  rather  anomalous. 

Ih'Hqnatiuttion. — As  the  eruption  fa<les,  spots  of  a  faint  brownish  or 
yellowish  color  often  are  left  and  last  two  or  three  days.  A  slight 
branny  (les(juamation  may  or  may  not  take  place.  Some  observers 
have  never  ^{}im  it,  and  few  describe  it  as  mor<^  than  slight  and  always 
furfur.iceous.  In  this  respect  it  is  entirely  ditferent  from  the  scaling 
or  peeling  of  scarlatina.  The  des<|uamation  is  genenilly  completed  in 
from  one  to  three  days,  but  occasionally  lasts  a  longer  time. 

(  oMi»Li('ATK»Ns  AND  Skqukl.k. — The  Msual  slight  import  of  rul>ella 
makes  complications  and  scquehe  uncommon.  Those  most  often  sei'U 
are  affections  of  the  respiratory  apparatus.    Pneumonia  and  severe  bron- 
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bination  of  the  two  disuses  had  existed.     It  is,  too,  of  very  frt*- 

■nt  oi^rurri'iice  for  the  rash  to  \w  piipiilfir  uikui  the  fir*^t  day,  hut'to  In* 
^iuctly  t'oofliicnt,   iiot  elevated,  and  like  .seiirhitina  iipun   tlie  ?»<t-iitid 

The  diimtioii  of  the  eru]>tioii  uiwii  auy  oue  part  of  the  btKly  h  nnlv- 
:  to  i^ome  variation.     In  many  tmses  it  h  often  at  its  lieiglit  i»ii   thi* 
:i^  neck,  aiul  trunk  before  it  appears  at  all  on  the  extn^mities,  an*!  tlit^n 
m-^  nearly  disjippearetl   from   tliej^e    regions^   in    twelve   tcK  tweiifv-fuur 
uirs  by  the  time  it  is  at  its  htnght  on  the  arm?i  and  legs.    The  dtiratioti 
'  tiie  full  blown  ra^h  on  any  oue  pai*t  i^  thus  from  a  fe^r   hours  tu 
ilf  a  day.     In  these  cases  the  rash  spi-eads  over  the  brjdy  like  u  wave, 
lading  from  one  i>laee  while  it  aiJjK^ars  in  another.     Tliis  method  of 
sprt^iuling  has  l)een  eonsidored  dmji;nni?tic  l>y  a  number  of  eltnieian^  but 
in  c^^rtainly  just  a.^  many  easels  the  persisteuee  of  the  rash   i.'^  grt-jiter. 
In  siieh  eases  it  will  be  fotnid  alter  twenty -four  honrs  8till  fidly  devel* 
oped  on  tlie  faee,  wbile  it  lias  exten<Ifd  to  the  rest  of  the  body  ;  so  f  bal 
the  aeme  oV  the  rash  may  he  said  to  have  been  attained  everywhere  by 
the  s^econd  day.     The  fading  tht^n  takes?  place  ftvmi  all  part^  at  onc^  or 
frcun  the  faee  first,  or  first  from  those  jMirts  whieh  had  been  leant  affeetinl. 
The  total  (hi  nit  ion  uf  the  rash  m^  of  eoursej  subjeet  to  eonsidendde  vari- 
ation, dejK'uding  upon  the  intensity  of  its  developnient.     The  average 
may  lye  said  to  be  three  or  four  day??,  although  it  often  kL^is  u  v*ery  tutiirh 
shorter  timej  and  may  he  viail»le  even  haiger. 

Tlie  KnipUvv  Siagr. — With  the  ap|jetininee  of  the  rash  develoj*  the 
attendant  symptoms  of  tlie  disi^ast*  if  they  have  not  Sieen  prt^i^eiit  bc^fore, 
They  consist  tniiefly  of  a  comlii nation  <if  slij^ht  sore  throat  with  a  mild 
t^atarrhal  condition  of  the  eyes  and  of  the  respiratory  appanitu^.  The 
disagreemrrit  Ijetween  writers  regarding  the  intensity  of  the  symptians 
indieaies  beyorul  dnul^f  tlie  <liflerenci'  which  exists  between  variiuis  t^pi- 
demies  of  the  disease.  Certainly  as  a  rule  the  catarrhal  symptoms  are 
either  absent  entirely  or  are  very  mild  as  compared  with  measles,  con- 
sisting only  of  slight  suifnsion  of  the  eyes  with  coryza  and  a  loose 
bronchial  cough. 

Sore  throat  is  a  very  characteristic  symptom  nearly  always  present^ 
yet  also  nearly  always  slight.  Frcqneutly  it  is  not  complained  of  at  all, 
and  is  only  detected  on  examination.  ( )ftcnest  there  is  only  a  redden- 
ing of  the  pharynx,  and  particularly  of  the  anterior  jnllars,  but  some- 
times the  tonsils  arc  much  swollen  and  deglutition  is  difficult.  In  not  a 
large  number  of  cases  an  eruption  of  punctate  brownish  red  or  yellowish 
red  spots  are  visible  over  the  uvula,  soft  palate,  and  lining  of  the  cheeks. 
Hoarseness  is  sometimes  observed,  but  is  not  a  common  symptom. 

The  anginose  and  catarrhal  symptoms  may  disappear  entirely  after 
twenty-four  hours,  and  while  the  rash  is  still  well  out,  but  as  a  rule  they 
diminish  with  the  eruption.  Not  seldom,  however,  the  cough  and  the 
i'ongestion  of  the  throat  persists  for  some  time  longer,  and  an  increase  of 
the  catarrhal  symptoms  at  the  time  of  the  fading  of  the  rash  has  been 
reported  by  Spiire. 

The  temperature  of  the  disease  is  variable.  As  a  rule,  fever  is  ab- 
sent or  slight,  but  in  some  cases,  and  |)articularly  in  some  epidemics,  it 
may  reach  103^  F.,  or  even  more.  It  is  at  its  height  on  the  first  or 
second    day  of   the   eruption    and    diminishes   as    the  rash   fades,  but 
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sometimes  it  falls  abruptly  to  the  normal  on  the  second  day,  while  the 
rash  is  still  bright.  Indeed,  the  temperature  may  fall  suddenly  or  slowly 
at  any  time  during  the  attack.  Generally  the  severity  of  the  fever  and 
of  the  catarrhal  symptoms  is  in  proportion  to  the  intensity  of  the  erup- 
tion, yet  this  is  by  no  means  an  infallible  rule.  There  may  be  a  wide- 
spread eruption  with  an  entire  absence  of  fever  or  with  slight  catarrhal 
symptoms,  and  the  converse  of  this  may  be  equally  true.  So,  too,  the 
acme  of  the  rash  and  the  fullest  development  of  the  fever  or  catarrh 
are   not  necessarily  coincident. 

The  rate  of  the  pulse  and  of  the  respiration  is  increased  in  propor- 
tion to  the  degree  of  fever. 

The  tongue  is  clean  or  covered  with  a  thin  yellowish  coating.  This 
is  the  condition  as  recognized  almost  with  unanimity  by  writers.  It 
may  be  considered  a  diagnostic  point  that  the  tongue  never  assumes  the 
peeled  or  strawberry  appearance  characteristic  of  scarlet  fever.  A  few 
writers  descril>e  the  t(jngue  as  similar  to  that  of  scarlet  fever,  but  cases 
presenting  this  appearance  cannot  but  be  considered  as  altogether  anoma- 
lous, if,  indeed,  some  of  them  were  actually  instances  of  rubella. 

Enlarg(»nient  of  the  suiwrficial  cervical  and  posterior  auricular  glands 
has  long  been  considerecl  one  of  the  diagnostic  evidences  of  rubella. 
It  is  one  of  the  earliest  symptoms  to  appear,  being  present  in  some 
cases  even  during  incubation,  and  often  continuing  after  the  rash  has 
disappeared.  I  have,  however,  called  attention  previously  to  the  fact  that 
this  glandular  enlargement  is  not  so  diagnostic  as  is  often  su])j)osed.*  A 
similar  enlargement,  although  usually  not  so  great,  is  very  often  seen  in 
measles.  It  is,  indeed,  very  probable  that  many  children,  with  their 
natund  t(»nd(incy  to  this  condition,  have  these  glands  enlarged  inde[H»nd- 
ently  of  the  infectious  disease.  Enlargement  of  glands  elsewhere  in 
the  b(Kly  occjisionally  occurs. 

(»lema  of  the  face  is  sometimes  seen,  although  not  so  often  as  in 
measles.  An  odor  has  been  siiid  to  attend  the  eruption,  but  this  does 
not  S(»em  to  be  corroborated  by  general  obs(»rvation.  Itching  of  the 
skin  is  generally  abs<»nt,  but  occasionally  is  present  with  the  eruption, 
and  a  general  roughn(»ss  of  the  skin  is  sometimes  observed. 

Nausea  and  vomiting  are  usually  considered  to  be  of  very  rare  occur- 
rence. In  some  of  th(»  severest  cas(»s  they  may  be  ])res<'nt  early  in  the 
attack,  or  even  be  more  prolonged,  but  they  cannot  be  viewe<l  as  at  all 
characteristic.  The  bowels  are  regular  or  slightly  constipated.  The 
urine,  as  a  rul<%  contains  no  sugar  or  albumin.  In  exceptional  cas(»s 
there  may  be  a  f(?l)rile  albuminuria,  but  this  is  rather  anomalous. 

Jh'squmn/tfioii. — As  the  eruption  fades,  spots  of  a  faint  brownish  or 
yellowish  color  often  are  left  and  last  two  or  three  days.  A  slight 
branny  desijuaniation  may  or  may  not  take  place.  Some  observers 
have  never  seen  it,  and  few  describe  it  as  mon?  than  slight  and  always 
furfuraccons.  In  this  res})ect  it  is  entirely  different  from  the  scaling 
or  peeling  (»f  scarlatina.  The  desquamation  is  genendly  completed  in 
from  one  to  three  days,  but  occasionally  lasts  a  longer  time. 

(V)MrLi(\\Ti()Ns  AND  SK(^rp:L.E. — The  usual  slight  im])ort  of  ruMla 
makes  complications  and  se(|uehe  uncommon.  TIkjsc  most  often  swn 
are  affc(»tions  of  the  respiratory  ap})anitus.    PneuuKmia  and  severe  bron- 
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may  occur.     Pleuri&y  has  been  report^l,  as  has  croiip, 

I  vers  have  found  iiiteHtinal  catarrh  quite  unusual.     Thi^  i*  in  shitq) 

mlit^tinctiou  to  measles.     It  is  cmly  in   anoitialous  cases  that  diar- 

3  i^eeii.     8tiimatitis  hu,4  been  m*casinii[illy  witnei^f?ed  as  ii   conipH' 

as  have  tenipomry   paintul   eiihirgeuitHit  of  the  thyroid   gland, 

ia,  convulsions,  delirium,  and  rheiiniatii^Di.     Erygif>elas,  eanichu, 

jijeaj  and  diphtheria  have  been  described  as  seqnelie,     Aincnj^  *>tlier 

rlications  and  seqnehe  wliieh  have  been  refer retl  to  by  writers;,  bat 

^1  are  certainly  to  l>e  considere<l  iw  purely  acci{h*ntal  a^  they  are 

arc  varicella,  typhoid   fever,  pidyetenular  hemtitis,  abw>*f?5i?e!=i  iji 

jrent  partes  of  the  body,  bleplmritis»  mumps,  tuljenndar  meningitis, 

nbness  and  loss  of  power  in  the  arnis^  and  It^fi,  oedema  of  the  legs, 

liuria,  [wnipliigus,  etc* 

RELAt'SE  AKD  Recitiirknce*— Kclup&e  h  certainly  of  the  greate.'^t 
ity,  anil  the  pt^ssibility  of  its  occurrence  in  not  even  referrc*tl  to  by 
iji.^  majority  of  writci'??.  (.'nt^mo  saw  it  in  all  sjf  the  90  anonndous  entes 
of  rubella  re|>orte4l  by  him,  and  Kiiigsley  has  wituessetl  it  frcrpiently* 
but  wnth  thesi*  exceptions  the  reported  cases  are  rare.  It  w<iuld  S4?em 
to  be  most  aj>t  to  deveh>p  from  a  week  to  three  weeks  aftcT  the  begin- 
ning of  the  first  attack.  Keeurreuee  is  very  rare^  one  attack  almost 
ccrt^dnly  protecting  from  suhsetpu'nt  ones. 

DiAGKot^is, — ^The  distinguisliing  of  the  disease  from  mciLsle^  hm 
been  discussed  more  fnllv  under  tliat  heailing.  The  moet  importtiut 
diagnostic  pcnnts  are  the  absence  or  slight  im|>ortancc  of  tlic  prmirnmes, 
their  short  duration,  the  absence  or  tiliglit  tiegret?  td*  the  eutarrhal 
symptoms  of  the  attiu?k,  the  slight  fe\^er  or  it.^  irregulsirityj  the  pi^rsi.'tic^ 
of  more  or  h^ss  s<:ire  throat ;  tlie  greater  enlargement  of  the  giant) s  of 
the  neck  ami  liehind  the  eai>,  and  the  peculiar  rfianit'teristicsi  of  the 
eruption.  Nevertheless,  although  tlie  average  case  can  be  recognized 
without  diiRculty,  occasions  arise,  as  has  been  stated,  in  sporadic  cases 
where  a  diagnosis  is  entirely  impossible. 

The  following  table  exhibits  some  of  the  most  important  differential 
sym])toms  between  rubeola,  rubella,  and  scarlatina : 

Difcrcntial  Diagnosis  of  Rubeola,  Bubella,  and  Scarlatina, 
Rubeola.  Rubelhi.  Scarlatina. 

Incubation. 
Fourteen  days.  Very    variable ;     one    to    One  to  seven  days. 

three  weeks. 

Prodromal  Symptoms. 
Usually  last  three  days.        Absent    or    seldom     last    Last  twenty-four  hours  or 

longer    than    twelve   to         less, 
twenty- four  hours. 
Severe     catarrhal     symp-     Catarrhal     symptoms,    if 
toms  of  nose  and  eyes;         present,  usually  slight, 
considerable  cough. 
Slight  sore  throat  not  un-    Sore  throat  often  attends.     Marked  sore  throat. 

common. 
Vomiting  occasionally  oc-     Vomiting  very  rare.  Vomiting  a  frequent  symp- 

curs.  torn. 

Decided  fever,  often  with  a    Fever  absent  or  slight.  High   fever,  rapid   pulse, 

characteristic   tempera-  marked   nervous  symp- 

ture  curve.  toms. 
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Rubeola. 


First  on  the  face. 

Spreads  gradually ;  maxi- 
mum all  over  body  by 
the  second  or  third  day. 


Lasts  an  average  of  four 
days. 

Color  deep  red ;  often 
purplish. 

Papular;  arranged  in  ir- 
regular or  crescentic 
groupings. 


Rubella. 
Eruption. 
First  on  the  face. 

Spreads  very  rapidly ; 
either  fading  from  one 
part  before  in  full  bloom 
on  another,  or  with  uni- 
versal maximum  in 
twenty-four  hours. 

LastA  three  to  four  days  or 
less. 

CJolor  usually  pale  rose 
red. 

More  or  less  elevated; 
spots  smaller  than  in 
measles ;  discrete  or  con- 
fluent, seldom  arranged 
in  groupings. 


Scarlatina, 

First  on  the  neck  and 
chest. 

Spreads  slowly ;  maxi- 
mum reached  by  the 
fourth  day. 


Lasts  six  to  seven  days  or 
longer,  sometimes  much 
less. 

Color  intense  red;  dusky 
or  livid  in  some  cases. 

Minute  red  points,  con- 
fluent, in  large  patches 
or  universally. 


Symptoms  of  Stage  of  Eruption. 


Severe  catarrhal  symptoms 
persist  and  increase;  se- 
vere bronchitis  common. 

Throat  sometimes  sore. 

Superficial  cervical  and 
other  glands  often  en- 
larged. 

Tongue  coated,  in  bad 
cases  dry  and  brown. 

Temperature  102°-104°  F.; 
ascends  slowly ;  maxi- 
mum with  that  of  erup- 
tion. 


Pulse  in  proportion  to  fe- 
ver. 

Diarrh<ea  common  during 
eruption. 

Albuminuria  not  very 
common. 


Branny. 


Slight  catarrhal  symptoms 
persist  or  may  appear. 

Slight  sore  throat  nearly 
always  present. 

Superficial  cervical  and 
posterior  auricular 
glands  nearly  always  en- 
larged. 

Tongue  clean  or  slightly 
coated ;  never  strawberry 
or  peeled. 

Temperature  variable ;  sel- 
dom over  101°  F;  no 
constant  connection  of 
maxima  of  temperature 
and  of  eruption ;  often 
normal  by  second  day. 

Pulse  in  proportion  to  fe- 
ver. 

Diarrhoea  rare. 

Albuminuria  very  rare. 

Desquamation. 
Absent ;  or  slight,  branny. 


Coryza  in  bad  cases. 


Sore  throat  a  very  marked 
and  constant  feature. 

Glands  below  the  jaw  often 
much  enlarged. 


Strawberry  tongue. 


Temperature  usually  104® 
-105°  F.  from  outset  for 
three  to  four  days. 


Pulse  very  rapid. 


Albuminuria     very     fre- 
quent. 

In  flakes  or  rolls. 


Pu(RJNOsis. — In  nearly  all  ca.sos  the  prognosis  is  entirely  good.  In 
some  severe  local  epidemics  deaths  have  taken  place.  These  have 
usually  been  the  result  of  complications,  hut  in  some  instances  they  seem 
to  have  resulted  from  the  depressing  effects  of  the  disease  itself. 

TuKArMKNT. — Prophylaxis, — It  is  exceedingly  difficult  to  limit  the 
spr(»ad  of  the  disease,  owing  to  its  great  contagiousness  and  to  the  fact 
that  this  exists  hefore  any  very  distinct  evidences  of  illness  are  present. 
Any  cliild  attacked  ought  to  be  separated  from  the  other  members  of  the 
family,  since  we  can  never  know  that  we  may  not  be  about  to  encounter 
the  disease  in  a  severe  form. 


.letter  recovery  such  means  nf  tlisinfection  are  required  a^  ttave 
'vihihI  for  measles,     Tlie  dumtion  t>f  the  infbctiousnesji  h  difficuh  to 
termine,     Qiiamntiiie  Bhoiild  certainly  lasit  thi'^e  weeks  from  the  onset 
the  symptom .s* 

'^Veahneni  of  (he  Attfick — ^But  little  treatment  onliiiarily  is  required^ 

what  is  needed  is  entirely  symptotiiatie.     Tlie  }>atient  should  be 

ned  to  bed  and  guarded  carefully  agaiiir^t  cold,  in  view  of  the  po^ 

danger  of  respiratury  compliaUiouj^,     Darkening  of  the  rtwm  h 

n  so  often  needed  as  in  measles,  but  may  be  necessary,  aud  should 

^•taioly  be  e^rried  out  if  there  is  any  w^eakness  of  the  eyes,     A  light 

t  is  advisable.     A  febrifuge  or  perhaps  an  expeetoraut  or  sedati%*« 

agh  niixtinT  may  be  nettled  if  there  is  mueh  eouglu     Aiitipyriiie  ur 

Iter  drn^  of  this  elass  will  rarely  Ije  recpiired  to  reduce  tem^^einttire^i 

II  severe  symptoms  or  complieations  are  to  be  treated  as  tliey  arise- 
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DIPHTHERIA. 

By  WILLIAM  HALLOCK  PARK,  M.  D. 


Diphtheria  is  an  acute  infectious  disease  caused  by  a  specific 
micro-organism.  This  micro-organism  usually  develops  ujx)n  the  mu- 
cous membranes,  especially  those  of  the  upper  respiratory  tract,  but  also 
occasionally  uj)on  other  wounded  surfaces. 

Tlie  disease  is  characterized  locally  by  a  grayish  exudate  or  pseudo- 
membrane  formed  chiefly  of  fibrin,  broken-down  epithelium,  and  leuco- 
cytes. The  development  of  the  membrane  is  accompanied  by  swelling 
and  hyi)enemia  of  the  adjacent  tissues,  and  by  more  or  less  severe  fever, 
prostration,  and  other  constitutional  disturbances. 

Both  the  local  lesions  and  general  disturbances  are  caused  by  the 
poisonous  action  of  the  absorbed  toxins  produced  by  the  diphtheria 
bacilli  and  the  associated  bacteria.  As  it  is  impossible  to  obtain  a  correct 
knowledge  of  the  etiology,  diagnosis,  or  treatment  of  diphtheria  without 
a  thorough  understanding  of  its  bacteriology,  this  portion  of  the  subject 
will  be  very  thoroughly  considered.  Even  those  physicians  who  never 
exjKict  to  conduct  any  bacteriological  investigations  themselves  need  to 
inform  themselves  fully  concerning  the  facts  already  established  in  onler 
that  they  may  form  correct  opinions  as  to  the  value  of  bacteriological 
examinations  in  suspected  diphtheria,  and  the  worth  and  limitations  of 
the  use  of  antitoxin  in  the  prevention  and  treatment  of  /the  disease. 

SuccEssivB  Investigations  showing  the  Specific  Causal  Re- 
lation OP  THE  Diphtheria  Bacillus  op  Klebs  and  Lofpler 
TO  Diphtheria. 

In  the  year  1883  l)acilli  which  were  very  peculiar  and  striking  in 
ai)|K»arance  wen*  shown  by  Klebs  to  be  of  constant  occurrence  in  the 
pseudo-membranes  from  tlie  throats  of  tliose  dying  of  true  epidemic 
dil)htheria.  One  year  later,  Loffler  published  the  re»sults  of  a  very 
thorough  and  extensive  series  of  investigations  on  this  sulyect.  He 
found  the  bacillus  descril)ed  by  Klebs  in  most,  but  not  all,  cases  of 
throat  inflammations  whic^h  had  l)een  diagnosticat(»d  as  diphtheria.  He 
s(;parated  these  l)acilli  from  the  other  l)acteria  present  and  obtained  them 
in  pure  culture.  When  lie  inoculated  these*  bacilli  upon  the  abraded 
mucous  membnme  of  susceptible  animals,  pseudo-membranes  were  pro- 
duced, and  fre(|uently  death  followed.  If  a  certain  amount  of  a  bouillon 
culture  was  injected  sul)cutaneously  into  guinea-pigs,  death  was  caused 
with  characteristic;  lesions.  Loffler's  failure  to  find  the  l)acilli  in  everj' 
case  examined  is  now  explained  by  the  fact  that  certain  varieties  of 
psendo-mcmhranoiis   inflainmaticm    not  due  to  the  diphtheria    bacillus, 
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such  as  occur  especially  in  scarlet  fever,  were  then  wrongly  considered 
to  be  true  diphtheria. 

In  1887  further  studies  by  Loffler  added  to  the  proof  of  the  depend- 
ence of  diphtheria  on  the  diphtheria  bacilli.  In  1888,  D'Espine  found 
the  bacilli  in  14  cases  of  characteristic  diphtheria,  and  proved  them  to 
be  absent  in  24  cases  of  mild  sore  throats  which,  clinically,  were  believeil 
not  to  be  cases  of  diphtheria.  In  the  same  year  the  first  portion  of  the 
results  of  the  very  imjK)rtant  investigations  of  Roux  and  Yersin  was 
published,  and  the  dei)en(lence  of  the  disease  on  the  diphtheria  bacilli 
may  l)e  considered  to  nave  been  established.  Roux  and  Yersin  found 
the  diphtheria  bacilli  were  present  in  all  characteristic  cases,  and  that 
these  bacilli  possessed  the  cultural  and  pathogenic  qualities  of  thosi* 
described  by  Loffler.  They  found,  too,  when  the  bacilli  were  inoculated 
.  ui)on  the  healthy  mucous  membrane  of  the  trachea  of  the  rabbit,  no 
inflammation  followed ;  but  if  the  inoculation  was  made  on  the  abnideil 
membrane,  phenomena  occurred  whicjh  strikingly  resembled  those  present 
in  membranous  laryngitis  in  man — /.  c.  congestion  of  the  mucous  mem- 
brane, followed  by  the  formation  of  a  pseudo-membrane,  cedematous 
swelling  of  the  tissues  and  of  the  glands  of  the  ntnik,  dyspnoea,  stridulous 
breathing,  and  asphyxia.  Injection  of  cultures  beneath  the  skin  of 
rabbits  and  guinea-pigs  in  sufficient  quantity  caust^d  their  death  in  fn)m 
thirty-six  hours  to  five  days,  the  jKTiod  varying  in  ratio  to  the  suscepti- 
bility of  the  animal  and  the  number  and  virulence  of  the  bacteria  intro- 
duced. The  same  result  followed  the  injections  of  filtered  cultunvs, 
showing  that  the  products  formed  by  the  growth  of  the  bacilli  were,  by 
themselves,  capable  of  causing  the  general  lesions. 

Roux  and  Yersin  were  also  able  to  pnuluce  in  animals  characteristic 
diphtheria  paralysis.  They  produced  this  in  many  cxises  whert*  the  in- 
oculated animals  did  not  succumb  to  a  too  rapid  intoxication.  Paralysis 
commenced  in  a  pigeon  three  weeks  after  the  inoculation  of  the  pharynx 
and  after  all  membrane?  had  disappeared  and  the  animal  seemed  to  have 
completely  recovered.  In  rabbits  the  paralysis  usually  commenctHl  in 
the  posterior  extremities,  and  then  gradually  extended  to  the  whole  body, 
causing  death  by  paralysis  of  the  heart  or  resi)iration.  In  rare  instances 
the  muscles  of  the  ne<»k  or  of  the  larynx  were  first  jxiralyzed,  and  thus 
chara<*teristie  symptoms  were  causi'd.  The  authors  conclude:  ^' The 
occurrence  of  these  paralyses,  following  the  introduction  of  the  bacilli 
of  Klebs  and  Loftier,  completes  the  resemblance  of  the  ex|x*ri mental 
disease  to  the  natural  malady,  and  establishes  with  certainty  the  sjHH'ific 
rule  of  this  bacillus." 

Finally,  the  microscopic  changes  in  the  internal  organs  of  animals 
dying  of  experimental  diphtheria  produced  by  the  bacilli  have  Invn 
shown  by  M'elch  and  Flexner,  and  by  Babes  and  others,  to  l)e  essentially 
thcsiuneas  those  produced  by  diphtheria  in  man,  and  thus  a  still  further 
proof  is  afforded  of  the  specific  role  of  this  bacillus. 

The  results  of  the  various  observations  detailed  above  have  since  btvn 
continned  by  a  great  number  of  ccmibincMl  clinical  and  bacteriologi(»al 
investigations,  so  that  all  wh(»  have  studic^l  the  bacteriology  of  diphtheria 
would  now  agree  with  the  f()llo\ving  statement  made  by  Welch'  in  an 
a(ldre»  on  diphtheria  :  **A11  the  conditions  have  been  fulfilleii  for  diph- 
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theria  which  are  necessary  to  the  most  rigid  prtx)f  of  the  dependence  of 
an  infective  disease?  upon  a  given  micro-organism — viz.  the  constant 
])rcscn(r  of  this  organism  in  the  lesions  of  the  disease,  the  isohition  of 
the  orgimism  in  pure  culture,  the  reproduction  of  tlie  disease  by  inocula- 
tions of  purt*  cultures,  and  similar  distribution  of  the  organism  in  the 
experimental  and  in  the  natural  disease.  In  view  of  these  facts  we  must 
ajrree  with  Prudden  that  we  art*  now  justified  in  saying  that  the  name 
<lil)htlieria,  or  at  least  primary  diphtlieria,  should  be  applied,  and  exclu- 
sively applied,  to  that  acute  infectious  disease  usually  as80ciate<l  with 
ps(Mido-membranoas  aifection  of  the  mucous  membrane  wiiich  is  primarily 
caused  by  the  bacillus  called  the  bacillus  diphtherice  of  Ijoffler." 

(.'hauacteristics  of  the  Loffi.er  Bacillus. — Groicfh  on  Blood 
Scrum. — If  we  examine  the  growth  of  the  diphtheria  bacillus  in  pure 
culture  on  blood  serum,  we  will  find  at  the  end  of  ten  to  twelve  hours 
little  colonies  of  bacilli  which  apj^ear  as  pearl-gray  or  whitish-gray 
slightly  raised  points.  The  colonies  when  separated  from  each  other 
may  increjise  in  forty-eight  hours,  so  that  the  diameter  may  be  one  fourth 
of  an  inch.  The  borders  are  usually  somewhat  uneven.  Those  colonies, 
lying  t4)gether,  fuse  into  one  mass,  especially  if  the  serum  is  rather  moist. 
During  the  first  twelve  hours  the  colonies  of  the  diphtheria  bacilli  about 
etpial  in  Azo  those  of  the  streptococci ;  but  after  this  time  the  diphtheria 
colonies  become  largc»r  than  those  of  the  streptococci,  nearly  equalling 
those  of  the  staphylococcri.  The  diphtheria  bacilli  in  their  growth  never 
li(piefy  the  bl(M)d  serum. 

When  cover-glass  preparations  made  from  the  blood  serum  tubes  are 
examined,  the  diphtheria  bacilli  are  found  to  possess  the  following  cha- 
racteristics (Plate  X.,  </,  f)  : 

Tlu»  diameter  of  the  bacilli  varies  from  0.3  to  0.8  /i,  and  the  length 
from  1 .5  to  6.5  /i.  They  occur  singly  and  in  |>airs,  and  very  infre- 
cjuently  in  chains  of  three  or  four.  The  rods  are  straight  or  slightly 
curved,  and  usually  are  not  uniformly  cylindrical  thnmghout  their  entire 
length,  but  are  swollen  at  the  ends  or  ix>inted  at  the  ends  and  swollen  in 
the  middle  jwrtion.  Even  from  the  same  culture  different  bacilli  differ 
gr(»atly  in  their  size  and  shajK\  The  two  bacilli  of  a  pair  may  lie  with 
their  long  diameter  in  the  same  axis  or  at  an  obtuse  or  an  acute  angle. 
The  bacilli  possess  no  spores,  but  have  in  them  highly  refractile  bodies. 
They  stain  readily  with  the  ordinary  aniline  dyes  and  retain  their  color 
after  staining  by  Gram's  methcKl.  With  an  alkaline  solution  of  methyl 
blue,  the  bacilli,  from  blood  s(irum  espe<;ially,  and  from  other  media  less 
constantly,  stain  in  an  irregular  and  extremely  characteristic  way. 
The  ba(*illi  do  not  stain  uniformly.  Certain  oval  bodice  situated  in 
the  ends  or  in  the  central  portions  stiiin  much  more  intensely  than  the 
rest  of  the  bacillus.  Sometimes  these*  highly  stainwl  bodies  are  thic^ker 
than  the  rest  of  the  bacillus;  agjiin,  they  are  thinner  and  surn)unded  by 
a  more  slightly  stained  portion.  The*  l)acilli  seem  to  stain  in  this  |>ecu- 
liar  way  at  a  certain  pericxl  in  their  growth,  so  that  only  a  |K)rtion  of  the 
org:uiisms  taken  from  a  <;ulture  at  any  one*  time  will  show  the  characteristic 
staining.  In  old  cultures  it  is  often  difficult  to  stain  the  bacilli,  and  the 
staining,  when  it  dcx^s  occur,  is  frequently  not  at  all  characteristic. 

(rt'ou'fh  on  1  per  rent.  Alknline  (Hycerin  Agar,  and  Method  of  Oh- 
Uuninij  Pnre  CultureH. — It  is  frcKjuently  desired  to  obtain  the  diphtheria 
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ImviWns  in  purr  eultitrc*.  Tliii^  is  nmst  reiiilily  acTonipHshefl  bv  renioviog 
witli  a  i>]atiiitjni  ik'ciIK'  a  |>urtion  of  tlio  mixed  gruwtli  of  Imeteria  in  a 
scnini  lulxs  and  lijLi:litly  ,stn^akrii^  it  over  the  i^urnuT  of  the  nutrient  agar 
eontiiined  in  a  Petri  dish. 

rh^Hi^ih  the  ii^riMvth  of  the  diphtheria  baeilli  upnii  agar  is  less  certain 
{viid  kixnriaot  tlian  upon  scf^ruin,  the  ap|K^unuiei/  of  the  eulonies  when  ex- 
amined under  the  nut*r<»sc'op(*  is  more  ehanieteristie. 

If  tlie  cliplitheriu  eolonit'S  tievehni  deep  in  the  substance  of  the  ng:ir, 
they  are  usually  ruuud  or  oval,  and,  as  a  rule,  present  no  extensions,  but 
if  n«ir  the  surface  froiu  (»ne  or  botli  sides  they  spreiid  out  an  apnjn-Iike 
extension  wliieh  exceeds  in  surface  area  the  rest  of  the  eohiny.  AVhen 
the  cohaiies  develnji  cntiri^ly  tm  thr  snrfaris  they  are  niore*)r  less  eoarsely 
gnuudar,  are  nearly  transhiccru.  and  Usually  havt^  a  darker  centre.  The 
Cilge^  are  soiuetiuies  very  jagg*'d,  and  frnpiently  shatlc  otf  into  a  delicate 
hice-like  fringe ;  at  other  times  the  margins  art*  more  even  and  tlie 
colonies  are  nearly  eireular.  With  a  higli  power  lens  the  edges  show 
sprouting  l>at'illi  (Plate  X.,  r).  Ttie  ettlonies  are  gniy  or  grayish  white 
by  rejected  light,  and  purcgniy  with  olive  tint  l»y  transnrittifl  light, 

The  growth  of  t!ic  diphtheria  bacillus  np(ui  ag:u*  presents  ix^rtain 
jKrnliarities  wliieh  are  of  the  utmost  practic-al  imjKirtance.  While  the 
Imeilli  from  the  majt^rity  of  eases  grow  rather  feebly,  ^ine  grow  luxuri- 
antly. If  a  large  nunil>er  of  the  baeilli  from  a  recent  cultni^*  are  im- 
planted np*)n  a  properly  prepared  agar  plate,  a  eertain  and  fairly  vigomus 
growth  will  always  take  jtlace.  If,  huwi'ver,  the  agsir  is  inoeulateil  with 
the  exudate  of  a  throat  whieh  contains  but  (v\v  LofHer  bacilli,  or  fn»ni  a 
serum  tidie  containing  also  a  growth  t^f  other  bacteria,  no  growth  what- 
ever of  the  l>aeilli  may  oeenr,  winle  the  tubes  of  coagulated  ble^Kl  serum 
inoeulnted  with  tlie  siime  ointcrial  contain  them  abundantly.  Again, 
agar  prepared  tVnm  broth  made  fnan  ^litferent  s|KH*iinens  of  beef,  or  to 
which  dittcrent  |»ei)toui*s  have  been  abided,  varies  sfanewhat  as  to  itt« 
suitability  Ibr  the  growth  of  the  baeilli,  IJeeause  of  the  uneertainiv 
of  ol>taiuing  a  growth  by  the  inoeulation  of  agar  with  a  few  harilli 
or  with  bacilli  of  diminished  vigor,  agar  is  a  far  less  reliable  nu'dittm 
than  blooil  senini  for  use*  in  cultures  made  for  diagnostic  pnr|M*s«.*s,  ami 
18,  therefore,  not  to  be  reconuiicrrded.  All  agjir  should  Iw  tested  by 
means  of  a  pure  <'ulture  of  tlie  diphtheria  bacillus  befon'  being  U8e<l 
ex  jM'rinicrr  tally. 

The  agjir  is  pre|)ared  by  adding  1  }H^r  cent,  of  agar  to  the  reipiinni 
4piantity  i»f  lirotli.  The  broth  is  prepared  in  the  sarae  way  as  tliat  used 
in  the  bhxKl  s(*rnm  mixture,  except  that  it  contains  no  gltieose.  The 
agjir  must  lie  thitrutighly  dissolved  in  the  ln^>tli,  and  to  atronipHsh  thii^ 
In  an  orditiary  Artaild  sterili/er  it  is  necessjiry  to  boil  the  niixtuiv  for 
fn»m  thive  to  six  hours.  Sut!ieiciit  alkali  nnist  l>e  addetl  to  make  the 
agar  slightly  but  distinetly  alkaline.  Many  advise  that  before  final 
st4'rili3tation  ^}  per  cent,  glycerin  be  addeih  The  iKiuillon  agar  st*Tilizc*tl 
on  three  jsuccessive  days  may  be  kept  for  many  months  in  litn*  flask!<;. 

frrowtfi  ill  Broth, — All  the  varieties  of  the  I/iflb^r  bacillus  fXtHTi- 
mentcnl  with  have  grown  in  slightly  alkaline  broth  with  4ir  without 
the  addition  of  1  per  ecnt.  glucose,  The  <*hanu'terislie  gn>wtb  is  4ine 
showing  tine  gniins.  These  depo^iit  along  the  sidt*s  and  liottom  of  the 
tube,  leaving  the  broth  nearly  elenn     In  some  cultnrt>i«  for  twenty^fottf 
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or  ibrty-eight  hours  there  is  a  more  or  less  diffuse  cloudiness,  and,  excej)- 
tioually,  a  fihn  forms  over  the  surface  of  the  broth.  On  shaking  the 
tube  this  fihn  breaks  up  and  slowly  sinks  to  the  bottom.  As  a  rule,  the 
l)acilli  cause  the  alkaline  broth  to  l)econie  acid,  or  at  least  distinctly  less 
alkaline,  within  forty-eight  hours.  As  a  rule,  within  a  week  the  acid 
reaction  changes  again  to  the  alkaline.  This  may  occur  in  forty-eight 
hours  or,  exceptionally,  not  at  all.  These  differences  are  due  largely 
to  the  character  of  the  meiit  from  which  the  broth  is  made,  especially 
upon  the  amount  of  ghicose  contained. 

An'nmil  Inocuhifion^  an  a  Ted  of  \lru fence, — Animal  exj)eriments 
form  the  only  reliable  methcKl  of  determining  with  certainty  the  viru- 
lence of  the  diphtheria  bacillus.  For  this  purpose  alkaline  broth 
cultures  of  forty-eight  hours' growth  should  be  used  for  the  subcutaneous 
inoculation  of  guinea-pigs.  The  amount  injected  may  vary  from  }  to  ^ 
per  cent,  of  the  bcnly  weight  of  the  animal  inoculated.  In  the  great 
majority  of  cases,  when  the  bacilli  are  virulent,  this  amount  causes  death 
within  seventy-two  hours.  Some  bacilli  are  so  virulent  that  -rj^  of 
of  this  amount  causes  death.  In  the  autopsy  the  characteristic  lesions 
describcnl  by  I^**)ffler  are  found — namely,  at  the  seat  of  inoculation  there 
is  a  gniyish  ftwus  surrounde<l  by  an  area  of  cx)ngestion  ;  the  subcutaneous 
tissues  for  an  extensive  area  around  are  (congested,  and  at  times  very 
cedematous ;  the  adjacent  lymph  nmles  are  swollen,  and  the  serous 
cjivities — especially  the  pleum — frequently  contain  an  excess  of  fluid, 
usually  clear,  but  at  times  turbid  ;  the  lungs  are  usually  congested.  If 
the  organs  are  subjected  to  microscopical  examination,  the  lesions 
d(^sc*ribed  by  Welch  and  Flexner,  Babes,  and  others  are  found.  There 
are  numerous  smaller  and  larger  massi\s  of  necrotic  cells,  which  are 
|K»rmeatcKl  l)y  leucocytes.  The  heart  and  the  voluntiiry  mus(»ular  fibres 
usually  show  degenerative  changes.  The  number  of  leucocytes  in  the 
blocnl  is  increas(;d.  From  the  area  surrounding  the  point  of  injei»ti(m 
virulent  bacilli  may  be  obtained,  but  in  distant  arenas  and  organs  they 
arc  only  occasionally  found. 

Bacilli  which  in  cultures  and  in  animal  experiments  have  shown 
thems(^lves  to  be  characteristic  may  be  rc»giirde<l  as  certainly  true  diph- 
theria bacilli,  and  as  capable  of  producing  diphtheria  in  man  under  favor- 
able conditions. 


The  Preparation  of  Lofpler's  Blood  Serum  Mixtures;  the 
Media  Used  for  Making  Cultures  for  Diagnostic  Pur- 
poses. 

Coffeefion  of  the  Bfood  Serum  (in(f  !ff<  Preparafion  for  Vne  in  Cul- 
(nres. — A  cov(?r(»d  glass  jar,  which  has  been  thoroughly  cleansed  with 
hot  water,  is  taken  to  th(»  slaughter-house  and  filled  with  freshly  shed 
1)1o(m1  from  a  <'alf  or  sheep.  The  blood  is  received  directly  in  the  jar  as  it 
spurts  from  the  cnt  in  the  throat  of  the  animal.  After  wi])ing  the  edge  of 
the  jar,  it  is  covered  with  the  lid  and  set  aside  where  it  may  stand  cjuietly 
until  the  bloo<l  has  thoroughly  clotted.  It  is  then  placed  in  a  cool 
l)lace.  It  is  well  to  ins])ect  the  blocxl  in  the  jar  after  it  has  been  stand- 
ing a  few  hours,  and,  if  the  clot  is  found  adhering  to  the  sides,  to  sepa- 
rate it  bv  a  rod.     The  blood  is  allowed  to  remain  twenty-four  hours  on 


mpirrifKHLi. 

,aim  iiion  thesenim  which  surroiiiicls  the  clot  h  sinhotti>d  off  by  a 
r  IuIk^  kind  tnixcKl   with  one  third   its  qiiaiitity  oi    nutrient  lM?ef 
tu  vvliich  1   per  wnt,  ghico!?o  has  k^ceii  addcxl.     Thit?^  cant^itiiteg 
iffltT  l>l(Mx!  siTiim   inixtiirt**     The  bmtli  ustnl   t"  mix    with   the 
is  pi'epared  hm  (Villovvs:  t>iic  jHMiiiil  of  finely  rho(i|M.Hl  Iniu  Ijec^f  i§ 
il  to  E«mk  lit  niie  litre  ni*  wnfpr  in  n  cool  pluee  fur  twelve  to  twenty- 
ours*.     The  iiRiit  and  Hiiifi  are  unw  dumped  into  u  elieese-rloth  or 
iml  tlie  fluiiJ  Mjiieezed  out,    Tu  this?  tn^iltitioti  1  per  eeni,  uf  pt^ptuiie, 
r  cent*  of  glueiKsi*,  and  0,5  per  cent,  vt'  tHminion  .salt  ure  a<huHL     It 
,A\  to  te.st  the  reaetiun  of  the  mixture,  and,  if  it  is  foiniil  to  be  tierih 
x'uder  it  netitnd  by  adding  a  few  drop?^  of  a  s^uluticm  of  fau>s(i(*  ^*thi 
carbnnate  of  nnla.     The  whole  h  now  boiled  fur  Italf  an  boor  mnl 
jiu»retl  timmgh  Htenli/.ed  ab?*ori)ent  (?<*ttun  or  filter  paper.     Jf  the  lirrkUi 
^  to  lje  kt^pt,  it  ??ln>nUI  be  placed  ii       .i?h!?  and  i^terili/.ed.     Tiie  LoflltT 
mnl  jM?riun  ndxtiire  when  ready       ptiured  into  tube8,  which  nhivuhi  l»e 
iDont   four  inehe^  in  length  ano   iwo  thinl^  of  an   inch   in   cHanieter 
riu'si-  tidiCfl  should  tii'i^t   be  idngged  with  cotton  and  Hterilis?i*d  hy  diy 
hmit  at  lo(»^'  (\  thr  one  hour*     Vavv  nhuuld  lie  taken  in  filling  the  tnlM^s 
to  avuid   the   fonnatif^n   of   air  hnblde^,  as  they   leave  a   j>ernianently 
uneven  ^iurtace  when  the  sernni  has  been  eoag! dated  by  heat*     To  pre- 
vent  this  tlie  end  of  the  ]>ipette  or   funnel  which  contains  the  seruai 
J^iijtuid   be  inserted  well  int**  the  test  tube.     About  2  c,c,  are  f^utlieieut 
for  etieh  ttdi^c.     The  tubes,  having  been  fdleil,  iire  now  to  (h*  cMiagidatt**! 
and   ?^terilized,     Tfiey  are   phiectl  at   the  i)rti|M.*r  angle,  and   then  kept 
for  twti  honr.s  at  u  tenjpenitnre  juj^t  below  tlie  boiling  point.      For  thi?' 
purjKiiise  a  KtR^h  serum  eoagulutor  or  a  double  btMler  fiervet?  be^t,  though 
a  eteani  sterilizer  will  sufhee.     If  the  latter  is  uM^d,  a  wire  frame  must 
be  urnuiged  t<»  hold  the  tubes  at  the  proper  inclination,  and  the  degriT 
of  heat  nnist  be  i^arefnlly  watched,  as  i^tberwiM^'  the  tcni|»enitnre  nuiy  .sp* 
too  high,  the  serum  be  aetualiy  boileil,  and  tlie  eulture  medium,  becom- 
ing full  of  bubbles,  thus  s|)oiled.     After  sterilization  by  this  process  the 
tubes  containing  the   sterile,  solidified   blood   serum  can  be  placed  in 
covered  tin  boxes  an<l  kept  for  months.     The  serum  thus  prepared  is 

3uite  opaque  and  lirm.     A  mixture  of  blood  cells  renders  the  serum 
arker,  but  it  is  not  less  useful. 

Tlw  Sinthfor  lnovnlntim/  Cuffure  Tubes. — The  swab  to  inoculate  the 
serum  is  made  as  follows  :  A  stiff,  thin  steel  rod,  like  a  knitting  needle, 
six  inches  in  length,  is  roughened  at  one  end  by  a  few  blows  of  a  ham- 
mer, and  about  this  end  a  little  absorbent  cotton  is  firmly  wound. 
Each  swab  is  then  placed  in  a  separate  glass  tube,  and  the  mouths  of 
the  tubes  are  plugged  with  cotton.  The  tubes  and  rods  are  then  steril- 
ized by  dry  heat  at  about  15()*^C.  for  one  hour,  and  stored  for  future 
use.  These  cotton  swabs  have  proved  much  more  serviceable  for  mak- 
ing inoculations  than  platinum  wire  needles,  especially  in  young  children 
and  in  laryngeal  ceases.  It  is  easier  to  use  the  cotton  swab  in  such 
eases,  and  it  gjithers  up  so  much  more  material  for  the  inoculation 
that  it  has  seemed  more  reliable. 

For  convenience  and  siifety  in  transportation  a  "eulture  outfit"  may 
be  devised,  which  consists  of  a  small  W(K)den  box  containing  a  tube  of 
blood  senun,  a  tube  holding  a  swab,  and  a  record  blank.  These  "  cul- 
ture outfits  '^  may  l)e  carried  or  sent  by  messenger  or  express  to  any 
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place  desiretl,  or  kept  by  the  Health  Board  at  stations  scattered  through- 
out the  cities  for  the  free  use  of  physicians. 

DirectioHH  for  Inoculating  Culture  Tubes  with  the  Exudate  in  CaavH 
of  Suffpecied  Diphtheria. — The  patient  should  be  placed  in  a  good  light 
and,  if  a  child,  properly  held.  The  swab  is  removed  from  its  tul>e,  and 
while  the  tongue  is  depressed  with  a  spoon  it  is  passed  into  the  pharynx 
(if  possible  without  touching  the  tongue),  and  is  rubbed  gently  but 
firmly  against  any  visible  membrane  on  the  tonsils  or  in  the  pharj-nx, 
and  then,  without  laying  the  swab  down,  it  is  immediately  inserted  in 
the  blood  serum  tube,  and  the  portion  which  has  been  previously  in 
contact  with  the  exudate  is  rubbed  a  number  of  times  back  and  forth 
over  the  whole  surface  of  the  serum.  This  should  be  thoroughly  done, 
but  it  is  to  be  gently  done,  so  as  not  to  break  the  surface  of  tlie  serum. 
The  swab  is  replaced  in  its  tube,  and  both  tubes,  their  cotton  plugs 
having  been  inserted,  are  returne<l  to  the  box  and  sent  to  the  collecting 
station. 

AVhcre  there  is  no  visible  membrane  (it  may  be  present  in  the  nose 
or  pliarj'nx)  the  swab  should  l)e  thoroughly  rubbed  over  the  mucous 
membrane  of  the  pharynx  and  tonsils,  and  in  nasal  cases,  when  possible, 
a  culture  should  also  be  made  from  the  nose.  In  little  children  care 
should  be  taken  not  to  use  the  swab  when  the  throat  contains  food  or 
vomited  matter,  as  then  the  bacterial  examination  is  rendered  more 
difficult.  Under  no  conditions  should  any  attempt  be  made  to  collect 
the  material  shortly  after  the  application  of  disinfectants  (especially 
solutions  of  corrosive  sublimate)  to  the  throat.  If  any  of  these  instruc- 
tions have  not  been  carried  out,  the  fact  should  be  carefully  noteil  on  a 
record  blank. 

The  Examination  of  Culturett, — The  culture  tubes  which  have  been 
inoculated  as  described  above  are  kept  in  an  incubator  at  37°  C.  for 
twelve  hours,  and  are  then  ready  for  examination.  On  insi)ection  it 
will  be  s(»en  that  the  surface*  of  tlie  blood  serum  is  dotted  with  very  nu- 
merous colonies,  which  are  just  visible.  No  diagnosis  can  be  made  from 
simple  insjK^ction  (if,  however,  the  serum  is  found  liquefied  or  shows 
other  evidences  of  contamination,  the  examination  will  probably  be  un- 
satisfactory). A  platinum  needle  is  now  inserted  in  the  tube,  and  quite 
a  large  number  of^ colonies  are  swept  with  it  from  the  surface  of  the  cul- 
ture medium.  Tlic  bacteria  adherent  to  the  needle  are  washed  off  in 
the  drop  of  water  previously  placed  on  the  (»over-glass  and  smean^d 
over  its  surface.  Tnii  bacteria  on  the  glass  are  then  allowed  to  dry  in 
the  air.  The  cover-glass  is  then  passed  cjuickly  through  the  flame  of 
a  Bunsen  burner  or  alcohol  lamp  three  tim(»s  in  the  usual  way,  covered 
with  a  few  drops  of  lioffler's  solution  of  alkaline  methyl  blue,  and  left 
without  heating  for  ten  minutes.  It  is  then  rinsed  off  in  clean  water, 
dried,  and  moimted  in  balsam. 

In  the  great  majority  of  cases  one  of  two  i)ictures  will  i)e  seen  with 
the  -^  inch  oil  immersion  lens — either  an  enormous  number  of  charao 
teristic  Loffler  bacilli  with  a  moderate  number  of  cocci,  or  a  pure  cul- 
ture of  cocci,  mostly  in  pairs  or  short  chains  (Plate  X.,  //).  In  a  few 
casi-s  there  will  be  an  ap])r()xiniately  even  mixture  of  lAittler  bacilli 
and  cocci,  and  in  others  a  great  excess  of  coc(*i.  Besid(»s  these,  there 
will  b(?  tK'casionally  met  prei)arations  in  which,  with  the  cocci,  there  are 


uglrd  Imeilli  moi^  or  le.%s  rem^mbling  the  Loffler  bacilli,    Th^  bacilli, 
lich  lire  pst'udo-diphtberia  hanlli  (Plate  X,,/),  ai^  especially  fTequ**i]t 

culturf^f*  fnmi  the  uii^\ 

Til  imi  nwn'  than  one  mse  in  twenty  will  there  be  any  serious  difii- 
r   ill   making  the  tliagtmsi??   if  the  serum  tul)e   has  been  properly 

,L-iilated*     In  mich  a  ea^ie  Einother  culture  must  be  made  or  the  case 

ated  upfin  iti:§  eliuieal  history  alone. 
Tltr  JJhrrf  Minfrn'opmil  Examimifion  of  (fw  Exudate, — An   imnie- 

\iQ  diagnosis*  without  the  u*^  of  eiihnres,  is  UBually  possible  to  an  ex- 

-t  frimi  El  miemseopictd  examintitiun  of  the  exmlate.     This  i.^  made 

smeariug  a  eovt^r-glass  with  a  little  exudate  tWmi  the  .*\^'ab,  dr\'ing, 

iniuf^,  and  examining  it  ndero^eopieally.  This  examination,  however, 
s  mneh  more  difficult,  and  the  results  more  unct^rtain,  than  when  tlut 
covers  are  prepared  frtjin  cultures.  The  bacilli  ftxim  the  mernbrani*  an* 
often  less  typical  in  appearance  than  those  found  in  cultures,  and  tliey 
are  mixed  with  fibrin,  pus,  and  epithelial  eellfi,  Tlu^y  may  als<.j  Ijc  vcr}' 
few  in  nundier  in  the  parts  reached  by  the  BWab,  or  Inieilli  may  t>e  met 
which  closely  resemble  the  Loffler  bacilli  in  appearancte,  but  which  differ 
grt^atly  in  growth  and  in  other  chiiracteri sties.  When  in  a  smf^ar  Cf»n- 
taining  mostly  cocci  a  few  of  these  doubtful  baeilti  an?  present,  it  is 
impossible  either  to  certainly  exclude  or  make  the  diagnosis!  of  diph- 
theria. Although  in  certain  easc*s  this  inunediate  examination  may  Ije 
of  the  greatest  value,  it  is  not  a  raethofl  suitable  for  general  use  wheo 
cultures  are  ]K>.'<sible. 

Having  considered  the  technique,  it  is  well  to  review  carefidly  and 
w^thflnt  bias  the  questii>n  as  to  Iiom^  much  reliance  can  be  placed  on  the 
!)actcriolMgical  diagnosis  made  from  the  exanii nation  of  a  culture  intKHi- 
latcd  with  the  exudations  in  the  thrcMt  of  a  east*  of  suspected  diphtheria. 

From  tinir*  to  timp,  in  order  to  test  the  n.-^^alts  of  examinations  and  to 
make  the  liability  to  error  as  slight  as  possible,  I  adopted  the  following 
plan  : 

A  certain  number  of  eases  in  which  the  cultures  yielded  no  diphtheria 
bacilli  were  turned  over  to  s])ecially  trained  Health  Board  inspectors,  w^bo 
made  a  second  culture,  and  followed  up  the  ease  during  the  illness  and 
for  Sf)me  time  even  after  its  recovery. 

By  means  of  the  information  thus  obtained  we  were  able  more  and 
more  surely  to  decide  how  fiir  we  could  base  an  absolute  diagnosis  on  a 
culture,  especially  when  made  by  others.  It  was  found  that  many  phy- 
sicians, as  well  as  the  Health  Department  ins])ectors,  gradually  became  so 
skilled  in  making  inoculations  that  it  was  possible  to  rely  almost  certainly 
on  the  results  obtained  from  the  examination  of  their  cultures,  while,  on 
the  other  hand,  caution  was  necessary  in  accepting  the  inoculations  of 
otliers,  and  in  such  cases  a  second  cidture  was  requested. 

After  a  two  vears^  trial,  the  following  conclusions  have  been  arrived 
at: 

The  examination  by  a  competent  bacteriologist  of  the  bacterial  growth 
in  a  blood  serum  tube  which  has  been  properly  inoculated  and  kept  for 
fourteen  hours  at  the  body  temperature  can  be  thoroughly  relied  on  in 
cases  where  tlierc  is  visible  membrane  in  the  throat  if  the  culture  is  made 
during  the  period  in  which  the  membrane  is  forming,  and  no  antiseptic, 
especially  no  mercurial  solution,  has  lately  been  applied. 
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In  cases  in  whi(;h  the  disease  is  confined  to  the  larynx  or  bronchi,  and 
Aviiere,  tiicrofore,  there  is  no  visible  exudate  against  which  the  swab  can 
be  rubbed,  surj)risingly  accurate  results  can  be  obtained  from  the  exam- 
ination of  cultures,  but  in  a  certain  proportion  of  cases  no  diphtlieria 
bacilli  will  be  found  in  the  first  culture,  and  yet  will  be  abundantly 
present  in  later  ones,  the  bacilli  having  probably  been  coughed  up  more 
freely  as  the  disease  progressed.  I  believe,  therefore,  that  absolute  reli- 
ance for  a  diagnosis  cannot  be  placed  on  a  negative  result  in  cultures 
fn>ni  the  pliarynx  in  purely  laryngeal  cases. 

In  nasal  dii)htheria  a  negative  result  may  be  obtained  from  a  culture 
made  from  the  throat,  and  yet  the  bacilli  be  found  in  cultures  from  the  nose. 

In  making  a  diagnosis  fnmi  a  culture  it  is  essential  to  know  the  dura- 
tion of  the  disease  in  the  case  from  which  it  was  made,  because,  although 
bacilli  may  remain  present  and  alive  in  some  throats  for  many  weeks,  it 
is,  nevertheless,  im])ortant  to  remember  they  may  vanish  early  and  sud- 
denly, and  that,  therefore,  the  cultures  cannot  be  certainly  relied  on  after 
the  membrane  begins  to  disappear. 

Tlie  use  of  antiseptics  sliortly  before  making  the  inoculation  of  a  cul- 
ture tube  may  render  the  culture  useless  for  diagnosis.  It  has  been  found 
in  a  few  instances  that  a  (nilture  made  from  a  case  of  diphtheria  shortly 
after  a  thorough  irrigation  with  a  1 :  4000  solution  of  bichloride  of  mer- 
cury gave  no  diphtheria  bacilli,  though  one  made  just  before  and  one  made 
some  time  later  gjive  them  abundantly.  It  is  a  curious  fact  that  under 
suirh  circumstiinces  a  vigorous  growth  of  other  orgjmisms  may  take  place. 

The  above  conclusions  are  true  only  when  the  inoculations  have  been 
properly  made,  and,  in  judging  cultures  rec^iived  from  physicians  in 
general,  tlu»  greatest  cure  must  l>e  tiiken.  Some  cultures  are  made  care- 
lessly, and  some  evidently  without  talking  the  pains  to  even  read  the 
instructions,  whi(»h  should  always  accompany  the  outfit,  or  to  glance  at 
the  condition  of  the  coagulat<Hl  serum  in  the  tube.  If,  therefore,  when 
no  diphtheria  bacilli  are  found  the  bacterial  growth  is  scanty,  the  media 
dry  or  <H>ntaminate<l,  or  \\w  inoculation  in  any  way  faulty,  the  case  must 
\w  referred  l)ack  for  another  culture.  The  seccmd  culture  in  these  cases 
not  infrecpiently  contains  the  baciilli  when  the  first  did  not. 

The  abseiK'e  of  bacilli  in  a  culture  proves  the  case  to  be  one  of  false 
diphtlieria  only  when  it  has  been  possible  to  make  it  under  the  projx^r 
conditions. 

A  most  important  practical  (piestion  is  the  following:  If,  in  cultures, 
bacilli  arc  fouml  whit^h  j)ossess  the  shape,  size,  and  staining  chanicter- 
istit's  of  the  diphtheria  bacillus,  can  they,  without  further  cultural  or 
animal  experiments,  be  considered  as  virulent  diphtheria  bacilli? 

Since  it  is  the  custom  of  many,  following  the  example  of  the  New 
York  City  Health  Department,  to  make  a  bacteriologic'al  diagnosis  in 
suspected  cases  of  diphtheria  from  the  examination  of  the  growth  on  the 
original  blood  serum  tube  without  waiting  for  further  (Uiltunil  or  animal 
experiments,  it  is  of  the  greatest  practical  im])ortance  to  ascertain  to  what 
extent  bacilli  appearing  upon  the  serum  in  every  way  characteristic  of 
th<*  (li|)htheria  bacilli  can  be  assume<l  to  be  virulent. 

To  test  the  virulence  of  bacnlli,  four  days  at  l(»ast  are  required,  for 
before  inoculating  it  is  necessary  to  obtain  them  in  pure  culture,  for 
oth(»rwise  it  would  Ix*  impossible  lo  determine  whether  the  changers  j)ro- 
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duced  in  the  inoculated  animal  were  due  to  the  supposed  diphtheria 
bjieilli  or  to  other  niicro-orgsuiisms  injected  with  them.  It  is  further 
necessary  to  grow  the  bacilli  in  proper  media,  and  to  inoculate  suscep- 
tible animals  at  a  jRTiod  when  the  growth  of  the  bacilli  in  the  media  has 
reached  its  maximum.  It  is  only  when  these  precautions  have  been  fol- 
lowed that  ac(!urate  results  will  be  obtaine<l.  The  present  almost  uniform 
practice  is  to  inoculate  half-grown  guinea-pigs  with  from  0.25  to  0.5  \yQT 
cent,  of  their  bixly  weight  of  a  twenty-four  or  forty-eight  hours'  cul- 
ture of  the  bacilli  grown  at  37°  C.  in  simple  nutrient  or  glucose  alkaline 
broth.  It  is  im|K)rtant  to  remember  that  it  is  not  safe  to  decide,  because 
the  growth  derived  from  one  bacillus  is  not  virulent,  that  all  the  l)aoiIii 
from  that  throat  are  not  virulent.  The  cultures  from  several  bacilli 
must  be  tried.  The  majority  of  those  who  have  ino<*ulated  bacilli  de- 
rived from  ])seudo-membranes  and  possessing  the  characteristics  of  the 
Loffler  bacilli  have  found,  as  Loffler  did,  that  they  were  always  virulent. 
The  researches  of  Hofmann,  Beck,  and  others,  however,  showing  that  in 
a  certain  number  of  healthy  throats  there  were  bacilli  which  closely  re- 
seml)led  the  Loffler  bacillus,  and  yet  were  not  virulent,  stimulated  others 
to  sul>jc»ct  the  bacilli  from  large  immbers  of  cases  of  susi>ected  diphtheria 
to  the  test  of  animal  in<K»ulati(m. 

In  1890,  Roux  and  Yersin  published  the  results  of  some  examina- 
tions as  to  the  virulence  of  the  bacilli  obtained  from  100  cases  of  diph- 
theria :  55  of  these  were  fatal  cas(»s,  and  in  all  of  them  virulent  bacilli 
were  found,  although  in  a  few,  together  with  many  virulent  bacilli,  there 
were  a  few  non-virulent  ones.  Among  the  45  cases  which  recovered 
many  were  very  mild,  and  in  10  of  them  they  found  no  bacilli  of  suf- 
ficient virulence  to  cause  the  death  of  guinea-pigs  when  inje<*ttHl  in  nKxl- 
enite  amount.  From  all  of  them,  howevcT,  they  obtained  bacilli  cjipiible 
of  causing  iiiHanunation  in  the  guinea-pig  at  tlie  point  of  injection.  This 
varied  from  slight,  transient  oMlema  to  extensive  necrosis.  From  further 
experiments  they  proved  similar  bacilli  were  capable  under  projMM*  tM»ndi- 
tions  {){  regaining  their  virulence.  They  further  showed  that,  in  these 
mihler  eases,  among  many  non-virnlent  or  slightly  virulent  bacilli  there 
were  usually  a  few  virulent  ones  ;  therefore  they  believcHl  that  in  most 
of  these  10  cases  fully  virulent  bacilli  may  have  been  present  in  tla^ 
throat  with  the  slightly  virulent  ones  which  by  chance  were  used  for 
the  in(»eulations. 

Vinilnirr  of  the   Bacilli  found  in    Ten   (\(sr,^  of  Throat  Inff animation 
of  t<if<'li  a  Character  a.^  to  Aronsc  a  Sn.spicion  of  Diphtheria, 
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In  order  to  determine  the  virulence  of  the  bacilli  obtained  in  the  or- 
dinary routine  examinations  from  susjKKrted  cases  of  diphtheria  blocni 
serum  cultures  from  40  cases  were  selected  in  which  bacilli  were  found 
having  the  characteristic  appearance  of  the  virulent  diphtheria  bacilli. 
The  cultures  tested  were  selected  before  any  information  was  jMJssessed 
of  the  severity  of  the  cases  from  which  they  were  obtained,  and  were  used 
for  experiments  on  animals.  The  table  given  on  the  preceding  page 
presents  average  examples  of  the  cases. 

We  found  that  the  bacilli  obtained  from  40  cases  of  suspecteil  diph- 
theria, two  thirds  of  which  were  mild,  proved  in  every  case  except 
1  to  be  virulent,  and  in  all  but  3  fully  so.  If  these  results  are  con- 
sid(»red  in  connection  with  those  obtained  by  other  American  and  by 
European  observers,  we  must  conclude  that  for  diagnostic  purjK)ses  all 
bacilli  found  in  throat  inflammations  of  cases  suspected  to  be  diphtheria, 
which  possess  the  morphological  and  cultural  characteristics  of  the 
I^*)ffler  bacilli,  must  be  regardeil  as  virulent,  unless  animal  inoculations 
prove  otherwise.  Further,  it  should  be  remembered  (as  shown  by  Koux 
and  Yersin,  and  as  confirmed  by  others  and  by  ourselves)  that  the  ab- 
sence of  virulence  in  a  culture  derived  from  one  bacillus  is  not  sufficient 
to  prove  that  cultures  from  other  bacilli  from  the  same  case  would  not 
be  virulent.  This  may  have  been  true  in  the  only  case  out  of  the  40 
in  which  virulent  bacilli  were  not  found. 

In  3  of  the  above  cjises  the  cultures  from  the  fii'st  colony  selected 
were  not  virulent,  while  from  others  they  were  fully  so. 

If  a  piece  of  membrane  be  removed  from  the  throat  during  the 
j)eri(Kl  of  invasion  of  diphtheria  and  examined  microscopically  or  by 
cultures,  the  presence  of  abundant  diphtheria  bacilli  will  be  noted.  If, 
a  f(»w  days  later,  when  the  membnme  has  begun  to  loosen,  another  bit 
be  examined,  the  diphtheria  bacilli  will  be  found  to  be  partly  or  at 
times  wholly  replactMl  by  other  micro-orgjinisms,  mostly  cocci.  If, 
sevenil  days  lat<T,  after  the  complete  disappearance  of  the  membrane, 
cultures  be  made  from  the  mucus  of  the  throat,  it  will  \w  found  the 
bacilli  of  diphtheria  in  many  of  the  (;ases  will  have  disai)peared  from 
the  throat.  This  rule  is  not,  however,  without  many  exceptions,  for  it 
will  be  fre(|uently  found,  days  after  the  complete  disappearance  of  the 
membrane  and  after  the  return  of  the  throat  to  a  healthy  condition,  that 
fully  virulent  bacilli  linger  in  the  throat. 

in  order  to  test  the  virulence  of  the  bacilli  in  the  throats  of  con- 
vale.s<»ent  cas(\s,  they  were  obtained  in  pun*  culture  from  a  large  number 
of  healthy  throats  in  convalescent  diphtheria  castas  and  ust^il  for  the 
inoculation  of  the  guinea-pigs.  The*  table  of  selected  cases  (see  n<»xt 
page)  gives  the  average^  results  of  these  experiments. 

In  each  case,  in  testing  the*  virulence  of  the  bacilli  derived  from  it, 
we  employed  the  last  culture  or  th<»  next  to  the  last  cultun*  ma<le  fnmi 
it  in  which  the  bacilli  were  found  to  be  present.  The  results  in  these 
(»ases  tested,  as  well  as  in  those  before  recorded  by  others,  prove  con- 
clusively that  th<»  bacilli,  which  in  a  certain  pniportion  of  cases  persist 
in  the  throat  after  an  attack  of  <liphth(Tia,  are  always  virulent  for  some 
time.  In  the  exceptional  cases  in  which  the  bacilli  |HTsist  for  a  very 
long  time  it  is  found  they  occasionally  lose  their  virulence  a  few  days 
before  their  final  disap])eannice,  while  in  other  cases  they  n^tain   their 
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77if*  Pafuiki-  and  I^on-tirulent  Diphtheria  BaciBits. — Since  the  g^eiienil 
iid<>j»tion  of  Ijaeteriolojt^leal  examinations  for  nnrjMK^e.s  of  diaj^rMi.His  in 
dipnthuria  the  diaraet4*mtie5i  of  the  non-vindi^nt  imrilll  and  the  frv- 
ijneney  with  whieh  thej  cjtxrur  have  had  addinl  to  tlieir  tM^ieiititir  n  very 
pmetieal  interest. 

In  1S88,  Hofnmtin  published  the  results  of  the  baeteriohijjiml 
exaniinationfi  of  a  number  of  di.sen.'^Ml  and  heahhy  thnmt*^,  whit'h  for  a 
time  threw  dtnd^t  on  the  speeitie  ehumeter  nf  the  Ijoflfler  diphtheria 
baeiUus.  Further  rewmi'eh  has  largely  dispelled  the  confii^ioii  wliieli 
hiir.  diHeo%*erie?^  si^enieil  to  make, 

Hofniann'j?  resultj?  were  .similar  to  thoee  of  Loffler,  in  that  he  foitDd 
the  viruh'nt  baeillug  in  all  of  8  m^es  of  true  diphtheria,  but  in  further 
searrh  he  was  ?inrpris<;'rl  t(t  iiiul  m  the  tliroati?  of  20  out  of  15  jK-r»?(ms*, 
none  of  whom  wa.s  suffering  from  <liplitheria,  a  bacillus  which  very 
closely  resembled  the  Loffler  bacillus.  The  bacilli  from  a  number  of 
these  healthy  throats  were  obtained  in  pure  culture  and  inoculated  into 
animals.  The  majority  had  no  virulence  whatever.  The  bacilli  from 
the  <Jifferent  cases  varied  somewhat  in  their  characteristics.  Some  in 
appearance,  manner  of  staining,  and  growth  on  media  seemed  identical 
with  the  Loffler  l)acillus,  while  others  presented  slight  but  constant  dif- 
ferences.    Between  the  extremes  were  many  gradations. 

Those  bacilli  which  did  not  possess  all  the  characteristics  of  the 
virulent  l)acillus  differed  in  the  following  respects:  They  were  shorter, 
thicker,  and  more  uniform  in  size.  On  agar  they  grew  in  whiter  and 
thicker  colonies,  whose  circumference  was  more  circular  and  less  notched. 
Thev  also  grew  at  a  lower  temperature  than  the  virulent  bacilli  (20°  to 
22°  Y\). 

Hofmann  was  un<lecided  whether  all  of  these  bacilli  were  really 
Loffler  di[)htlieria  bacilli  which'had  lost  their  virulence,  or  whether  they 
were  a  different  species  of  bacteria  and  of  a  siiprophytic  nature.  He  was 
also  undecided  whether,  even  among  these  non-virulent  bacilli,  there 
might  not  be  included  different  species. 

Houx  and  Yersin  found  in  a  hospital  for  children  in  Paris,  where 
cases  of  (li])htheria  occurred  from  time  to  time,  that  15  out  of  45  children 
contained    in  their  healthy  throats  non-virulent  bacilli  resembling  the 
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I/)tHor  bacillus.  In  a  French  village  where  no  diphtheria  had  been 
present  for  a  long  time  they  made  cultures  from  the  nealthy  throats  of 
ol>  cliildren  living  in  a  school.  In  26  of  these  non-virulent  bacilli 
were  found.  In  an  examination  of  the  throats  of  10  attendants  in  a 
diphtheria  hospital  non-virulent  bacilli  were  found  once.  Thus  in  114 
healthy  throats  the  non-virulent  bacilli  were  found  42  times.  In  all  of 
these  throats  the  bacilli  were  present  in  very  small  numbers. 

Tlie  bacilli  found,  when  studied  in  pure  culture,  differed  somewhat 
from  each  other.  Tlie  majority  were  identical  in  all  their  characteristics 
with  the  Loffler  bacillus,  except  as  to  their  lack  of  virulence.  The 
minority  resembled  those  described  by  Hofmann.  Roux  and  Yersin 
Regarded  the  occasional  slight  differences  in  growth,  sha{)e,  and  staining 
as  too  slight  and  inconstant  to  distinguisli  tlie  virulent  from  the  non- 
virulent  bacilli.  Animal  experiments  alone  sufficed  to  determine  the 
question  of  virulence,  and  they  regarded  as  arbitrary  a  division  founded 
on  the  reaction  of  the  guinea-pig  to  inoculation,  since  they  found  that  ba- 
cilli from  cases  of  diphtheria  may  possess  every  degree  of  virulence,  from 
those  which  cause  death  within  twenty-four  hours  to  those  which  caused 
only  a  temporary  anlema.  With  such  variations  it  is  a  difficult  matter 
to  determine  what  should  be  the  proper  line  of  division  between  the 
virulent  and  the  non-virulent  bacilli. 

To  fully  prove  that  these  bacilli  belong  to  the  same  species  they 
believe  it  is  necessary  to  derive  non-virulent  bacilli  from  the  virulent 
ones,  and  to  give  virulence  to  those  entirely  lacking  it. 

Th(»y  found  it  was  possible  to  produce  an  attenuation  of  the  viru- 
l(Mic(^  of  the  bacilli  in  a  number  of  ways.  They  also  found  it  possible  to 
greatly  increase  the  virulence  of  bacilli  by  injecting  them  together  with 
a  virulent  culture  of  the  streptococcus  of  erysipelas;  but  were  unable, 
on  the  other  hand,  to  give  back  virulence  to  those  bacilli  which  had 
bec^n  comi)letely  robbed  of  their  virulence  by  the  above  methods,  or  to 
thos(»  which  had  no  virulence  when  obtained  from  the  throat. 

Ff  we  now  turn  to  the  work  of  P^scherich,  we  find  results  which  tend 
to  show  that  the  virulent  and  some  of  the  non-virulent  bacilli  are  differ- 
ent s|K?cies  of  bact(*ria.  He  found  the  bacilli  from  every  case  of  diph- 
theria examined  to  l)e  fully  virulent,  and  in  a  few  cases,  where  he  ob- 
taiiHHl  chanicteristic  bacilli  from  the  healthy  throats  of  persons  exposed 
to  diphtheria,  he  found  them  also  to  be  virulent. 

Kscherich  did  indeed  find  in  a  moderate  number  of  throats  of  |)er- 
soiK  not  suft'ering  from  diphtheria  bacilli  similar  to  those  described  by 
Ilofinann.  Thus  in  Munich  he  found  this  non-virulent  bacillus  in  2 
throats  out  of  70,  and  in  (irez  in  11  out  of  2oO,  or  13  times  in  320 
<jas(»s.  These  bac^illi,  how(»ver,  all  jx)ssessed  certain  cultural  and  mor- 
phological characteristi<'s  which  were  sufficient  to  s(»parate  tlu?m  from 
th(^  virulent  bacilli.  They  were,  as  in  some  descril)ed  l»y  Hofmann, 
plum|KT  an<l  shorter  than  the  Loffler  Inicilli  an<l  more  uniform  in  size. 
He  noticed  two  new  ])oints  of  difference  whi(rh  s<'emed  to  him  im[)ortant. 
TIh^  non-virulent  or  pseudo-diphtheria  bacilli,  when  spnwl  (m  a  cover- 
glass,  lie  in  panillel  rows,  while  the  virulent  dii)htheria  bacilli  lie  at 
every  angle  and  the  most  varied  positions.  The  second  difference  was 
still  more  niarke<l.  He  found,  as  had  all  others  who  had  noticed  this 
point,  that  the  virulent  bacilli  in  their  growth  in   neutral  or  slightly 


bacilli.      I        bacilli.        !      bacllU. 
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Nos. 
NewYork  DisjM'ii^ary.by  Dr.J.  H.Huddleston       1  to  1'>1  "  V2  21 

Northern  nisiHMisarv ir>2  to  ir»:i 

Vnnderbilt  ("liiiif    .'  .  HVi  to  1H9  .   .  2  2 

Throughout  the  city  of  Now  York VM)  to  l<j:i|         .       .  4 

College  of  Physicians  and  Surgeons— Students   IIM  to  242,  2  II 

New  S'ork  Fo'undling  Hospital  Dispensary    .    243  to  257  ...  ...  1 

Orthopiedie  Hospital  (through   kindness  of  i 

Dr.  rhaprK-U).  ■ 

Female  ward ;  2n8  to  2ri7  \  «  ' 

Male  ward 2r>H  to  27')  )       '    • 

New  York  Foundling  Hospital,  by  Dr.  Adams  27«»  to  :w»  '>  1 

Totals I        XU)  s  'ji  27 

Tlie  l)a('illi  found  may  be  divided  into  three  groups: 
(1)   Baeilli  identieal  with  the  Lofller  diplitheria  bacillus  in  growth, 
producinti:  acid  in  bouillon,  but  havinjr  no  virulence. 


I 


line  bouillon  chsiagetl  the  inaction  of  tht*  hmiillon  t**  ac?ii(  in  tho 
rse  of  torty-d|rlit  houi*i^*     Tile  amount  of  aeitl  fonn*Hl  ditl^rcHl   in       ■ 
n!nt  ^ndturej^  and  had  no  relation   to  tlie  <le^ree  of  vimlt^nre.      He      ■ 
noti<'ed   that  tlie  snl>stanee  pr<KluetHl  <lnnng  the  j^-rowth   <»f  tW 
o-diplnherin  iKieilli  ahvays  made  thehonilkm  more  alkaliiit*  ifi!<^t4«iiil 
jL     'riiereft>iVi  if  at  the  vml  of  forty-ei^dit  hour?^  litmiiH  wa,**  adtUil 
he  dilfvrent  bouillon  eultures,  it  turned  rett  in  the  virult*nt  ones  and 
e  in  the  pi4pud«>-dij>lithcritie  non«vinilent  ones.     It  i^liould  Im*  notiei>*) 
it.  thii^  difterence  in  reaetiou  was  not  found  hy  Roux  and  Vemn   Ib 
cultures  of  the  nnn-virnlent  baeilli  tested  by  thenk 
-iMrherieh^  in  t*uiiclusioii,  stattV  hiri  pi.^ition  as  follows:  *VSint^*  we 
Ye   found    t'on:starjt    rniltiinil    diSerence^  betwi?eu  the    true  niid    the 
-eudo-rliplulieria  bicillij  we  can  give  the  ps^eudo-diphtheria  Imcilli  n& 
igiioBtic  value/* 
If  we  review  the  r^maiuin^  literature  of  thirf  subject,  we  find  i«ofiie 
inve-ti gators  have  been  led  l>y  their  restilti$to  adopt  views  i*iriiilnrti>  tluytn^ 
of  luiu\  and  Yer^iu,  other?*  to  tho^^e  of  Escherich,  atid  .still  utlN*rs  have 
been  forced  to  content  thciuselve?^  with  the  iiosition  of  Ilcjfmaini— vi/, 
that  wc  are  not  in  a  jH»sition  to  aflirui  wheluer  all  the^st*  baeilli  an*  of 
one  f»r  of  different  j^petrie?^  i>f  liaeteHsi, 

The  relationijhip  between  thei^e  baeilli  is  not  only  a  mutter  of  ^resil 
interestj  Init  Iuls  also  l>een  one  of  great  practical  iniportauee  in  baci4'ri*»- 
logical  examination  carried  on  for  pnrj>oKe.H  of  dia^ncis^i^. 

In  order  to  ^tudy  the^e  various  l>acilli^  eHjK'cially  the  non-Tirulent 
forms,  and  to  clear  up,  if  i>iJS!^ibk%  some  of  the  tpicstions  conueHod  with 
their  chis^iticationj  eulturci?  wvre  madt^  u]ion  bh^nl  8c*nnTi  frrjm  11*10 
healthy  throats. 

WIh/u  any  ttf  the  varieticB  of  bacilli  deH-rib^^d  above  wen*  dis(*overed 
in  the  cultures,  they  were  isolated,  and  in  the  great  majority  of  cases 
tested  as  to  their  virulence  on  guinea-pigs.  In  these  examinations  I 
had  the  help  of  Mr.  Alfred  Beebe.  The  results  are  given  in  the  tables 
below. 

Residt><  of  Cultiirei^  made  from  the  Throats  of  Healthy  Persons  where  there 
had  been  no  History  obtained  of  Direct  Contact  with  Diphtheria, 

I  'Virulent cha-    Non-virulent    Non-virulent 

r».r.,«  „,K^-.  !     Total        raoteristic     chara<'teri«tic        iweudo- 

lToin\\nere.  ^,^^^^,^        diphtheria        diphtheria       diphtheri* 
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(2)  Ricilli  not  having  all  the  characteristics  of  the  Loffler  bacillus 
in  growth,  producing  alkali  in  bouillon  and  having  no  virulence. 

(3)  Virulent  Loffler  diphtheria  bacilli,  characteristic  in  growth,  pro- 
ducing acid  in  bouillon. 

Two  hundred  and  eighty  of  the  330  healthy  persons  from  whose 
throats  cultures  were  made  were  children  under  twelve,  while  50  were 
adults.  In  24  of  these  characteristic  but  non-virulent  bacilli  were 
found,  and  in  only  9  of  the  24  were  there  present  noticeable  pathologi- 
cal changes  in  the  throat,  such  as  enlarged  tonsils.  The  bacilli  persisted 
in  4  of  the  throats  for  four  weeks,  in  1  for  three  weeks,  in  3  for  two 
weeks,  and  in  some  of  the  others  for  shorter  periods. 

These  bacilli  were  abundant  in  the  primary  cultures  from  17  cases, 
and  present  in  small  numbers  only  in  the  cultures  from  7. 

Upon  blood  serum  the  bacilli  grew  in  a  manner  characteristic  of  the 
Loffler  bacillus. 

Column  in.  of  the  table  shows  that  in  27  cases  bacilli  were  found 
corresponding  to  those  described  by  Hofmann.  These  were  smaller, 
shorter,  thicker,  and  more  uniform  in  size  than  the  cliaracteristic  Loffler 
bacilli,  and  always  formed  alkali  in  their  growth  in  broth,  but  no  acid.  On 
agjir  they  grow  as  the  less  characteristic  varieties  of  the  virident  bacilli. 
These  bacilli  were  never  virulent  in  animals.  Guinea-pigs  were  inocu- 
late<l  with  large  amounts  (^  to  1  per.  cent,  of  their  weight)  of  broth  cul- 
tures of  bacilli,  obtained  from  8  cases,  without  showing  any  reaction. 

As  is  shown  in  Column  I.  of  the  table,  virulent  diphtheria  bacilli 
were  found  in  8  of  the  330  cases.  They  were,  in  all  probability, 
derived  from  mild  cases  of  unrecognize<l  diphtheria  or  from  healthy 
children  who  were  carrying  the  bacilli  in  their  throats. 

Cultures  from  a  number  of  pseudo-diphtheria  bacilli  were  carried 
thn>ugh  a  series  of  genemtions  without  losing  their  characteristics,  thus 
differing  from  most  acid-producing  bacilli,  which  after  a  little  cultivation 
usually  show  the  characteristic  appearan(*es  of  diphtheria  bacilli. 

Whether  or  not  these  pseudo-diphtheria  bacilli  are  descendants  of  the 
virulent  or  non-virulent  diphtheria  bacilli  is  perhaps  a  question  imj)os- 
sible  to  answer.  They  have  at  present  certain  well  defined  differences 
which  seem  to  be  fixeil. 

The  Frcfjueticf/  with  which  Mimlent  Diphtheria  Bacilli  are  Present  in 
the  Throfftx  of  Health}/  Persons  who  have  been  Prouf/ht  in  Contact  with 
Dijfhfheria, — The  search  for  the  origin  of  obscure  cases  of  diphtheria  has 
revealfMl  the  fact  that  it  is  possible  for  the  human  throat  to  become  the 
hal)itat  of  the  virulent  Loffler  bacillus  without  any  visible  lesions  resulting. 
Thus,  Loffler  found  the  virulent  bacillus  once,  Friinkel  twice,  and  Esche- 
rieh  found  it  in  several  (rases.  In  one  of  p]scherich's  cas(^s  the  history  is 
so  significant  as  to  be  worth  repeating.  It  was  noticed  that  among  the 
children  coming  under  the  care  of  a  certain  apparently  healthy  nurse  a 
number  of  castas  of  diphtheria  were  developing.  A  bacteriological  exam- 
ination being  made,  her  throat  was  f(Mind  to  contain  very  numerous 
virulent  diphtheria  bacilli.  These  remained  present  and  virulent  for 
weeks.  A  similar  and  interesting  case  is  reported  by  Feer.  In  a  diph- 
theria epide!/iic  occurring  in  a  hospital  ward,  due  to  a  single  infection, 
the  thrcKits  of  7  childn'U  became  infected.  The  infection  caused  fatal 
diphtheria  in  4,  an  acute  angina  without  membrane  in  2,  and  no  symp- 
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lonKH  whatt*ver  in  L     In  all  of  the.^*  the  bacilli  were  ahiincinnt    and 

ually  virulejit.     Alanv  ssimiiar  eximiple^  have  been  met  with  in  New 

Drk  titY. 

A  very  interesting  invei^tigatiou  has  been  ciirnHl  *^n   to  iletemiine 

^*\w  freqnentlv  the   thrtnit^s   of  healthy   ebildrcn    beeonie    iiifccttd    tti 

inilies  when*  one  IB  i?ick  with  diphtheria,  and  where  little  or  no  issola- 

tion  i!^  p<xssible, 

X^  will  be  sc^en  by  the  following  tables,  the  thmat^  of  thi^  hmhhy 
children  of  14  families  in  whieh  one  or  more  of  the  otiier  ni»tndM*rti  h.'ul 
diphtheriii,  were  eXEUnined.  There  were,  in  all,  4S  hesillliy  ehibln^!^  En 
50  jKT  eent,  of  these  diphtheria  bacilli  wert>  fonnd  ;  40  jjer  eent.  of  iht'^i^ 
devdojx^d  later,  to  a  grejiter  or  leK*i  extenti  the  lenion.^  of  diphlhi*ria. 
In  eoiisidcring  the  high  percentage  of  ease§  in  whieh  this  virulent  I^'if- 
fler  Ixicilhii^  was  found,  it  muBt  lie  nnnend>erc*<:l  that  in  these  faniiliesi  ihe 
ennditiuns  were  the  ljej<t  poi5*iible  for  the  tnmsniisiHon  i>f  th<^  conlaginm. 
In  numeron§  inftUinec^  enltnrc.^  have  been  made  from  the  thn>ats  of 
healthy  ehildn^n  in  familiei?  where  the  diphtheria  eas^e  wasi^  well  iwjlated ; 
in  such  cases  the  bacilli  liave  been  found  in  less  thim  W  per  eent*  of  the 
children.     Even  here  contaet  with  the  slek  was  allowed  np  to  the  time 


ttie  Uis< 

^se  wa^  diagno 

.stieated. 

^  TmiXij. 

Kiimber  of  cft«fii  ex- 

the  iiHKlriftl   c^e 
or  diphtheria. 

L60eri»aell1i 

IkKiJTkl.                           J 

Found  In 

H0I  fouud  111 

A. 

0, 
K 

^ 

3 

1       ! 
/ 
t 

liulatjoti  ]jiirflil 

No  lB<iiAiton ;  aU  throe  m»m  ■ui•^ 
qutrntli-  de^etfli»cd  dlptiUi^Tto. 

Nd  Jaf.latlOM. 

iBoUtionjiftrttAt. 

I. 
J, 

U 

I 

2 
S 
1 

Noi  solution. 
rsi>irttfori  [ArtldL 

No  isolAtlon. 

li 

« 

24 

34 

Of  tlie  above  cultures  in  which  the  Loffler  bacilli  were  found,  in  6 
the  virulence  was  tested  in  the  usual  way.  The  results  are  stated  in  the 
following  tal)le  : 


1 

Aiiiount 

Weight 

Family 
No. 

Cnso 
No. 

bouillon 
culture 

guiuea- 

Virulence. 

1 

inoculated. 
1.3;?  c.e. 

guis. 

IJ. 

337 

Died  in  40  hours. 

(J. 

2 

1 

.        'JOS 

Died  in  44  hours. 

H. 

3 

1.P.3   " 

1        202 

Died  in  4H  hours. 

K.      1 

4 

l.;«   " 

,        3^K) 

Died  in  40  hours. 

M. 

5 

l.Gfi   " 

490 

Died  in  40  hours. 

N. 

6 

1        •• 

2.T0 

Died  in  40  hours. 

Clinical  history. 


(  Developed  fatal  diphtheria  one  day  after 

"i     culture  was  taken. 

(  DevelojM'd  tonsillar  diphtheria  two  days 

I     after  culture  was  taken. 

No  sub.sequent  development  of  diphtheria. 


It  may  be  interesting  to  detail  here  2  instances  out  of  many  observe<l 
in  which  the  virulent  bacilli  of  diphtheria  derived  from  healthy  throats 
have  been  the  cause  of  diphtheria  in  others  : 
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1.  A  child  was  admitted  into  a  hospital  ward  in  an  ansemic  condition 
and  with  a  chronic  coryza.  Five  days  later  4  children  in  his  neighbor- 
hood developed  diphtheria ;  2  of  these  died.  In  seeking  the  cause  of 
the  diphtheria  suspicion  was  directed  to  the  child  by  a  slight  nasal 
discharge.  Ricteriological  examination  showed  that  this  secretion  con- 
tained many  diphtheria  bacilli.  On  further  examination  it  was  found 
tlie  child  came  from  a  family  in  which  three  weeks  before  there  had 
been  a  cjise  of  diphtheria. 

2.  In  a  family  of  8  cliildren  1  child  sickened  with  diphtheria  and  a 
second  cliild,  a  baby,  was  sent  to  a  neighbor.  The  next  day  cultures 
showed  this  baby,  as  well  as  2  of  the  other  children,  all  of  whom  were 
apparently  healthy,  to  be  infected  with  diphtheria  bacilli.  The  3  appar- 
ently healthy,  but  infected,  children,  as  well  as  the  sick  one,  were  at 
once  (juarantineil,  i)ut  alreadv  1  of  the  family  to  which  the  baby  had 
been  sent  had  contracted  diphtheria  from  it. 

The  practical  value  of  bacteriological  examinations  of  the  throats  of 
healthy  children  in  families  where  isolation  has  not  been  carried  out  in 
the  first  days  is  further  shown  by  the  fact  that  those  children  in  whom 
the  bacilli  are  found  are  extremely  apt  to  develop  diphtheria  in  the 
course  of  a  few  days,  when  no  cleansing  treatment  is  adopted,  while  they 
seem  mu(^h  hiss  liable  to  do  so  if  kept  under  treatment  or  immunized 
with  antitoxins. 

The  detection  of  the  virulent  bacilli  in  throats  prevents  the  dissem- 
ination of  diphtheria  by  allowing  us  to  isolate  those  infected. 

A  very  striking  instance  of  this  was  the  following :  In  a  family  of  4 
children  1  was  sick  with  diphtheria.  The  Department  inspector  found  3 
other  children  in  the  same  bed  with  the  sick  child,  who  was  constantly 
spitting  upon  and  soiling  the  bedclothes.  He  made  cultures  from  these 
3  chilclren,  whose  throats  appciired  healthy,  as  well  as  from  the  sick  one ; 
all  contained  abundant  characteristic  Loffler  bacilli  (these  wen^  later 
shown  to  be  virulent  by  the  inoculation  of  guinea-pigs).  When  the 
inspector  visited  the  same  family  three  days  later  he  found  2  of  the 
previously  healthy  children  had  meanwhile  sickened  and  died,  and  that 
the  third  was  severely  ill.     This  child  finally  recovered. 

F'rom  the  obs(»rvatioii  detiiilcMl  above  we  (uuniot  es<»ape  the  conclusion 
that  all  nienibers  of  an  infected  household  should  be  regjirded  as  under 
suspicion,  and  in  those  (»ases  where  isolation  is  not  enfon^ed  the  healthy 
as  well  as  the  sick  should  be  prevented  from  mingling  with  others  until 
cultures  from  the  throat  have  shown  the  abst^ice  of  bacilli  or  a  sufficient 
lapse  of  time  gives  the  presumption  that  they  are  not  carriers  of  the  con- 
tagium. 

Siiminnrji  (tnd  (^oiivhmonH  on  DlphthcvUt  Ii(iri//i  in  Hvolthjf  Thnxttn, — 
It  has  been  shown  that  children,  and  to  a  less  ext(»nt  adults,  who  are 
brought  in  direct  contact  with  true  cases  of  diphtheria  very  often  re(?eive 
the  (li[)htheria  l)acilli  into  their  thrcKits,  and  that  these  bacilli  may  {wrsist 
and  develop  in  these  throats  for  days  or  weeks.  In  some  cases  we  have 
found  that  true  diphtheria  followed  the  appearance  of  the  i)acilli  in  the 
respiratory  passages,  while  in  others  no  diseast*  developtHl,  though  they 
might  l)e  the  source  of  diphtheria  in  others.  The  examination  of  the 
thr<»ats  of  3:U)  healthy  persons  dwelling  in  New  York  tenements  in 
whom  no  contact  with  diphtheria  was  known  reveale<l  the  presence  of 


enl      cilii  in  but  8  persons,  2  of   whom  kter  developtd  diph- 

A^e  nuii^t  cM^nolude,  then,  tliat  vlnilent  diphtherial  Ixicilli  are  to  Ih* 

ad  in  the  throats  of  a  small  proportion  of  heahhy  pernjiis  throughout 

:ie^  where  diphtlieria  prevails^  ami  that  they  have  ht^ji  derived 

.i   directly  irom  diplitheria  cai?<*s  or  from  thoi?c  who  have  l>et*n  in 

taet  with  them.     The  examinations*  of  the  throatt=i  of  the  ;J30  healthy 
■  H4jns  sluiwed  that  iu  24  bacilli  exisited  in  every  way  identieal  witli  the 

iWijv  bafrillui§,  except  that  they  were  not  virulent  in  animals.    Aj*  some 

the  hacilli  in  eawes  of  true  diphtheria  are  known  to  gradually  Io§e 

ir  virulence,  and  m  this  loss  can  be  eaiis^ed  artificiallvj  it  i^eems  thai 
jESc  haeilli,  eharaeteristie  except  n^  to  virulence,  should  be  rc^garde^J  asi 
rue  di|tht!ieria  bieilU  whieli  have  lost  it*     They  are  probably  incapable 
of  eau.sin^  diplitheria. 

The  examination  of  the  .same  throats  showed  that  in  27  rherf*  were 
bacilli  pi\^-entwhich  were  so  uniform  in  their  peculiarities,  a,s  to  .staining^ 
size,  shajjc,  and  the  pntdnction  of  an  alkali  instead  of  an  acid,  that  there 
seems  to  us  to  l>e  even  more  reas^on  to  separate  them  from  the  diphtheria 
baeilhis  tlian  there  is,  for  exam  pi  e,  to  sepamte  the  colon  l)acillni^  fmni' 
that  of  typlioid. 

We  have  never  found  bacilli  posRessing  these  peculiaritieB  to  be  vim- 
lent,  nor  have  they  appeared  to  have  any  connection  with  diphtheria. 
It  ^^eins  to  us  that  to  these  bacilli  alone  the  name  pseudo-tliphthoria 
bacillus  should  be  ^iven. 

Tfifi  I*em*<knt:e  of  BneiHi  in  the  T!iro€iU  of  Conmden^ent  (>|jv*^«. — ^The 
length  uf  time  elapsing  lx*twi*t*u  the  inception  of  tlie  disease  and  the 
thite  on  which  a  culture  ,^iiowed  the  absence  of  the  KleE^Loffler  bat*illns 
from  the  tliroat  of  tlie  patient  was  tabulated  for  1731)  cases. 

In  many  of  the  cases  cnlturcs  were  made  at  infrequent  intervals, 
and  the  bacilli  may  therefore  have  disappeared  at  an  earlier  period  than 
that  recorded.  In  cases  where  cultures  show  the  disiippea ranee  of  the 
bacilli  on  the  fourteenth  day  or  over,  the  average  interval  between  these 
cultures  and  the  last  culture  showing  the  presence  of  the  bacilli  is  prob- 
ably al)out  eight  (hiys. 

The  tabulatitm  is  as  follows  : 

Time  from    inropti.,,1  of  dis- 1  ^g  ,^  ^  ^.^  ,    ^  ^^^  ^  ^^  , 

Number  of  cases 1721  1706  1676  1622 

Percent,  of  total  ca.ses  (1736)    .    .     99.13  98.27  96.54  93.43 

Time  fronj  inception  of  dis-  \         28th  day.  21st  dav.  14th  dav.  7th  day. 

ease  bacilli  disap])eared,       j                       *  •  •                       •' 

Number  of  cases 1468  1131  558                     57 

Percent,  of  total  cases      ...        .     84.57  65.09  31.91                   3.28 

Time  from   incei)tion  of  di.'^-  »  ^>.,     i  r*u   i  .  At\   ^  oj  j 

I       ir   r    ..    ,..^,1        ;'   •    •  <>th  dav.  5th  dav.  4th  dav.  3a  day. 

ease  nacilli  disappeared,        j  ►  .  .  .^ 

Numl>er  of  cases 34  24  14  4 

Per  cent,  of  total  cases 1.96  1.38  0.81  0.23 

In  th(^  remaining  15  cases,  or  0.87  per  cent,  of  the  total,  the  bacilli 
were  found  to  have  disappeared  as  follows  :  On  the  57th  day,  1  ;  59th 
day,  2;  GOth  day,  1  ;  62d  day,  1  ;  64th  day,  1  ;  65th  day,  2;  68th, 
72d,  7;>d,  74th,  7*5th,  77th,  and  93d  days,  1  each. 
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These  figures  corroborate  the  conclusion  drawn  from  observation  of 
cases  during  the  previous  year — viz.  that  in  a  large  proportion  of  all 
cases  (about  four-fifths)  the  Klebs-LofBer  bacillus  disappears  by  the  end 
of  the  fourth  week  from  the  beginning  of  the  disease ;  that  in  about 
two-thirds  of  all  cases  it  disappears  by  the  end  of  the  third  week  ;  and 
in  one-third  of  all  cases  by  the  end  of  the  second  week ;  while  in  a  small 
proportion  of  cases  (about  3  per  cent.)  disappearance  occurs  within  one 
week  from  the  inception  of  the  disease. 

The  length  of  time  elapsing  between  the  inception  of  the  disease  and 
the  date  of  the  last  culture  showing  the  presence  of  the  Klebs-Loffler 
bacillus  in  the  throat  of  each  patient  was  tabulated  for  the  above  1736 
cases,  and  for  414  additional  cases,  making  a  total  of  2150  cases.  This 
increased  number  is  due  to  the  fact  that  for  various  reasons  (death  of 
the  patient,  ete.)  no  final  culture  showing  the  disappearance  of  the 
bacilli  was  made  in  the  additional  cases.  As  stated  for  the  previous 
tabulation,  the  average  interval  between  the  last  culture  showing  the 
presence  of  the  bacilli  and  that  showing  their  disappearance  is  probably 
about  eight  days,  the  additional  cases  in  which  no  final  culture  was 
taken,  of  course,  excepted.  The  bacilli  may,  therefore,  have  persisted 
in  many  cases  for  a  longer  period  than  that  recorded. 

Of  the  2150  cases  tabulated,  in  864  the  last  cultures  showing  ba- 
cilli to  be  present  were  made  within  six  days  or  less  from  the  incep- 
tion of  the  disease,  and  may  be  considered  in  the  main  as  made  for 
<liagnosis. 

The  i^emaining  1286  cases  are  tabulated  as  follows : 

^'^'Cnii  p^nt,"'  '^}-    ^* I'-V  and  over.  14th  day  and  over. 

Number  of  caaes 1286  741 

Per  cent,  of  total  cases  (2150)  .    .  69.81  34.46 

Time  from  inception  of  dis-  1  f  21st  day  28th  day  36th  day  42d  day 

ease,  bacilli  present,             J    *  I  and  over.  and  over.  and  over,  and  over. 

Number  of  cases 328  155  68  31 

Per  cent,  of  total  cases 15.25  7.21  3.16  1.44 

Number  of  cases 16  9 

Per  cent,  of  total  cases 0.79  0.42 

In  the  9  cases  in  which  cultures  showed  the  presence  of  the  bacilli 
for  56  days  and  over  from  the  inception  of  the  disease  these  cultures 
were  made  as  follows :  One  each  on  the  57th,  58th,  60th,  61st,  62d,  63d, 
64th,  88th,  90th,  and  91st  days,  respectively.  The  above  tabulation  is 
chiefly  of  interest  as  showing  the  long  persistence  of  the  Klebs-LofBer 
bacillus  in  the  tliroat  in  exceptional  castas. 

The  virulence  of  the  bacilli  thus  persisting  has  been  tested  in  a  num- 
ber of  cases,  with  results  entirely  confirmatory  of  those  reported  for  the 
previous  year.  In  every  ease  tested  the  bacilli  retained  their  virulence 
irrespective  of  the  duration  of  persisten(?o  in  the  throat.  The  case  in 
which  the  bacilli  were  found  to  be  present  on  the  91st  day  presents 
points  of  special  interest.  It  was  that  of  a  child  three  months  old 
when  first  coming  under  observation,  in  which  tlie  clinical  symptoms 
were  confined  to  a  simple  nasal  discharge.    There  were  no  constitutional 
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syuiptoms  whatever.  The  nurse,  and  later  the  mother  of  the  child, 
coiitniete<l  diphtheria  from  it^  the  disease  in  the  niut tier's  ease  being  of 
a  severe  ty|K'.  Tlie  baeilli  were  tested  at  ireqiieiit  intervals  up  to  five 
weeks  from  the  ineej>tion  \yi'  tlie  disea^,  and  were  toiuid  to  he  virulent 
in  everv  iristariee. 

The  |)reseiiei*  of  non- virulent  «H|)litheria  baeilli  in  a  eertain  number 
of  bealtliy  throats  made  it  necessary  to  test  tlie  virulenee  of  bacilli  from 
mild  sore  tliroats  before  being  able  tf»  diagnosticate  tlieju  as  certainly 
diplitlieria  bacilli.  For  practical  reastnis,  bHwcver,  we  are  satisficKl  with 
estaljli>hing  extreme  pn^lttiijility  from  the  simide  niien»scopical  cxaiuina* 
tion  of  the  bacilli. 

What  arc  tlje  means  by  whicli  diplitheria  is  transmitted? 

The  facts  dctaih/d  already  thrt>w  important  liglit  on  the  manner  in 
wiiich  diphtheria  is  transmitted. 

As  related  to  this  ipiestiun,  let  us  first  consider  very  lunefly  wliat  is 
known  uf  the  thiratiou  rtf  lite  of  the  Luffler  bacillus  outside  of  the  IkkIv* 
In  actual  cx|M'rimcut  it  has  been  found  to  live  forhmg  periods  of  time — 
namely,  by  Hi>frnann,  on  blocnl  seriuu  for  one  hundre^I  suid  tifty-fiv<* 
days;  Uy  Lrittlcr  auil  by  myst^lf  for  seven  niontlis;  and  in  gelntin,  by 
Klein,  for  eighteen  niunths.  The  bacilli  have  been  found  to  live  in  bib* 
of  ibMcd  nu'mbniiic  Ijy  FjotHcr  tbr  fniniecn  weeks,  by  myself  for  si*ven- 
teen,  and  by  Houx  and  Yer>iri  for  twenty  weeks.  Drietl  on  silk  thnWs^ 
AIk^I  reports  fhey  may  sometimes  live  for  one  hundred  and  -^evenly -two 
days,  and  upon  a  ehildV  plaything,  wliich  had  Ik-cu  kept  in  a  dnrk  place^ 
they  lived  for  live  months. 

As  examples  of  the  mauuer  in  which  diiJitbcria  may  be  *  «aitracteil 
he  gives  tlie  tbllowing  from  Jnhannoscn  :  .V  teat^her  devclojKHl  iliph« 
thcria  from  passing  the  night  in  a  r<Mim  in  which  three  weeks  before  a 
fatal  casi^  had  o(*curred.  A  ehild  developed  diphtheria  after  putting  on 
the  clothing  worn  by  a  child  which  lual  died  of  diphtheria  t%vo  months 
before.  In  a  numlver  of  isolatcnl  dwelliiig>  di[)htlieria  dcvelojicil  nearly 
a  year  after  ]>revious  outbreaks,  without  there  lK»ing  any  apjMjrcnt  possi- 
bility id'  a  new  iufection  taking  ])laec  from  the  outside,  I  have  met 
with  a  numlier  of  cases  where  the  infected  bedding  or  elotlung  lia^ 
undoul>tcdly   Ijcen  the  s^uircc  (»f  the  infectiou. 

The  Souet'i'n  uj  the  Viruh'nt  RacilH  aw — 1.  From  the  ji^^eiulo-nicUi- 
bnine,  exudate,  or  discharges  from  diphtheria  {latients.  2.  Fr<»iii  the 
stM-retions  of  tlu'  nos^^  and  tfiroat  nf  c«»nvaIes4X'nt  eases  of  diplitheria  in 
which  the  virulent  baeilli  persist.  X  Fnmi  the  thrt»ats  of  healthy 
indivi<lnals  wlio  ac<piirc<l  the  liacilli  from  being  in  contact  with  <»thers 
having  virulent  gin*ms  on  their  [M^rHins  «»r  clothing.  In  such  eiist*.**  Uie 
baeilli  may  s<»metimcs  live  and  develop  for  days  or  wtHjks  io  the  tlircwt 
witliont  causing  any  lesion. 

When  we  etmsider  that  it  is  only  the  severe  types  of  diplitheria  ivhich 
remain  is<ilate<l  during  actual  illness,  the  wonder  is,  not  that  s«_»  miiny,  , 
but  that  so  few  persons  contract  the  disease.  This  Beems  to  be  mure 
remarkalile  when  we  observe  that  in  a  eity  like  New  York  the  whole 
tenement-house  district,  at  least,  is  an  infeeted  area*  This  l»a^  lnNxitne 
evident  from  the  observations  made  by  the  l>epartment. 

It  has  bt*en  the  practice:*  of  the. New  York  liealth  I>ejtartmcnt  during 
the  last  year  to  |»lat  upon  a  eity  nia])  the  location  and  tlutc  of  every  can*  \ 
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of  diphtheria  in  which  the  diagnosis  had  been  settled  by  bacteriological 
examination.  After  several  months  the  map  presented  a  very  striking 
appearance.  Wherever  the  densely  crowded  tenements  were  located, 
there  the  marks  were  very  numerous,  while  in  the  districts  occupied  by 
private  residences  very  few  cases  were  indicated  as  having  occurred.  It 
was  also  apparent  that  cases  were  far  less  abundant,  as  a  rule,  where  the 
tenements  were  in  small  groups  than  in  the  regions  of  the  city  where 
they  covered  large  sections.  At  the  end  of  six  months  there  were 
square  miles  in  which  nearly  ever}'  block  occupietl  by  tenement-houses 
contained  marks  indicating  the  occurrence  of  1  or  more  cases  of  diph- 
theria ;  and  in  some  blocks  many  cases  (15  to  25)  had  occurred. 

As  the  platting  went  on  from  time  to  time  the  map  showed  the  infec- 
tion of  a  new  area  of  the  city,  and  often  the  subsequent  appearance  of 
a  local  epidemic.  It  was  interesting  to  note  two  varieties  of  these  local 
epidemics :  in  one  the  subsequent  cases  evidently  were  from  neighbor- 
hood infection,  while  in  the  second  variety  the  infection  was  as  evidently 
derived  from  schools,  since  a  whole  school  district  would  suddenly 
become  the  seat  of  scattered  cases.  At  times,  in  a  certain  area  of  the 
city  from  which  several  schools  drew  their  scholars,  all  the  cases  of 
diphtheria  would  occur  (as  investigation  showed)  in  families  whose 
children  attended  one  school,  the  children  of  the  other  schools  being  for 
the  time  exempt. 

Another  fact  noted,  perhaps  as  important  as  the  foregoing,  was  that 
with  the  most  careful  inouiry  it  was  impossible  to  find  any  connection 
with  preceding  cases  of  diphtheria  in  about  one  half  of  the  first  cases 
of  diphtheria  occurring  in  different  houses. 

The  two  following  histories  are  instructive  as  showing  that  special 
conditions,  which  are  largely  unknown  to  us,  determine  in  every  indi- 
vidual the  occurrence  or  escape  from  diphtheria  under  exposure :  Two 
children  in  a  family  were  taken  sick  with  diphtheria  and  removed  to  the 
hospital.  The  servant  (who  was  and  remained  apparently  healthy)  went 
to  another  family,  where  the  youngest  child  developed  diphtheria  a  week 
later.  In  the  mean  time  a  case  developed  in  the  family  living  in  the 
next  apartments.  There  were  in  this  latter  family  three  other  children 
who  were  not  isolated  at  all  from  the  sick  child,  yet  none  of  these 
developed  diphtheria. 

The  child  of  a  man  who  kept  a  candy  store  develojKjd  diphtheria ; 
there  were  fotir  other  children  in  the  family,  and  these  wene  in  no  way 
isolated  from  the  sick,  yet  none  of  them  acquired  the  disease ;  but 
children  who  bought  candy  at  the  store  and  other  children  coming  in 
contact  with  these  in  school  developed  it.  The  secondary  cases  ceased 
to  develop  as  soon  as  the  candy  store  had  been  closed. 

Many  similar  histories  could  be  given  to  illustrate  the  fact  that  the 
maiority  of  persons,  and  even,  |)erhaps,  the  inajority  of  children,  are  not 
orainarily  very  vsusceptible  to  diphtheria,  and  that  in  addition  to  receiving 
the  germs  of  the  disease  into  the  respiratory  passages  they  must  be  in  a 
condition  favorable  to  the  development  of  the  disease. 

It  seems  to  l)e  genemlly  true  that  the  more  malignant  a  case  of  diph- 
theria is  the  more  likely  it  is  to  cause  diphtheria  in  others.  This  may 
be  due  to  the  high  grade  of  virulence  poss(\ssed  by  the  bacilli,  or  to  the 
peculiar  association  of  other  micro-organisms  in  the  membrane,  or  to 
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the   M'idcT  dissemination    *>f    tlir    infectious   matter    through    the    6\?r^ 

It  is  also  well  known  that  younfi:  ehildrcn  an?  much  more  susceptible 
to  diplitiierin  than  older  pr-rsons.  It  18  eonqmrativfly  rare  for  the  parents 
of  children  .siek  with  diplitlieria  to  eoiitraet  the  dis^ease,  alth<»ugh  in 
nmrly  ever)'  case  they  must  at  some  time  receive  the  ^Tins  into  their 
tliroat.^. 

Tlu'  1)1<hk1  nf  many  adnlti^  hiis  hrt'o  ^linwn  to  have  antitiKxie  projM^r- 
tie.s  til  the  diphtheria  poi-^on*  At  tiuie.s  hnwever,  parents  and  nurs^5 
beeomo  infeett-d,  as  in  tlie  hdhiwinu:  easet^ : 

{A)  Two  month.*^  hefore  a  rhild  living  on  the  fltM)r  Ik-Iow  the  pi^>ent 
cai^e  had  diplitlieria.  Until  a  few  days  hefore  the  siekncKs  of  the  patient 
the  two  families  had  kept  apart.  Fur  the  last  few  days  they  had  visited 
eaeh  iilher,  :ind  llie  Hrst  patient,  the  mothfM%  earried  the  eliild  wh(»  had 
reeoveriHl  fnnn  diphtlnrriu,  Wh^'ti  the  mothir  htc^anie  ill  ^he  wat*  still 
allnwed  to  nnrs*-  and  carry  her  ehildit*n.  Three  ilays  later  hcT  two 
children  were  discovered  to  have  contracted  tlie  ilisea^e.  The  mother, 
txK*  sick  longer  to  nurse  her  children,  eontidcHl  their  care  to  the  father, 
wIjo  himself  hceame  infreted.  Antiseptic  cleanslti^"  fd*  the  nostrils  and 
throat  was  neither  used  in  treatment  nor  j>ropliylaxis  in  these  cases  hefore 
their  admission  to  the  hospital. 

(  /j)  In  anotlier  case,  tivc  weeks  befoiv,  there  existed  diphtheria  in  the 
Hat  betow.  The  first  new  ]>atient  taken  sick  wai«  a  child,  agt»d  two  and 
a  half  years,  three  days  later  another,  a^t^l  four,  and  tlien  tlie  mother 
hers*'lf  t»ceame  ilk  The  children  died  ;  tlu'  mother  went  to  the  hospital 
and  tonally  re*'overiMl.  When  she  left  htinte  her  sev**t»  njooths- baby  went 
te»  n  fneiur>,  where,  three  days  later,  tun  of  the  chihlren  developed  diph- 
theria, anil  then  iinally  the  baby  itsL'Ifl  The  baby  traine  to  the  ho^iit&l 
and  died,  and  one  of  the  other  eh  i  hi  re  n  died. 

From  the  tliroat  the  Imeilli  may  be  fh>]iosited  upon  the  hand^i,  other 
pnrt."^  of  the  pers<in»  on  handkerchiefs,  hctl  linen,  clothes,  toys*  and  eating 
uteiiHils.  I'lider  thvoralilc  conditions  they  nuiy  live  from  one  to  eight 
weeks  on  these  infeeted  sul>stanees»  an*l  nnder  exeeptional  circumstance^ 
a8  when  the  light  is  exchidcd  and  sutticicnt  moisture  is  present,  for  eight 
or  nine  months.  As  the  infccttnl  persons  and  things  are  scattered,  the 
bacilH  may  Lie  carrie<l  to  licahhy  |K*rsons  long  distances  away  from  the 
original  ilis4nis4\  As  time  passes  tlie  untnlter  of  living  bacilli  diminish, 
and  when^  they  are  dry  entmgh  tv»  flinit  as  dust  they  s<ion  die, 

Con*fttiint,s  Farnrhtf/  fhr  (irowUi  of  fhf  iUivilhiH  aitff  iia  Lrjtfjfh  nf 
Life  fhitiflflt'  of  the  fMtf, — iJiphlheria  hneilli  probably  do  not  increiise 
in  water,  on  walls,  ear|H^ts,  etc,  hut  they  may  jH>ssil>ly  in  nnlk,  meat, 
and  soujis ;  but  even  here  the  sajmiphytie  hiieteria  are  apt  to  cn»wd 
them  out.  Ij*iw  tem|ieratnre,  moist  air,  and  darkness  pnttect  the  life 
of  the  haeilli.  In  warm  weatlier  either  tin*  germs  (jnickly  liry  and  die, 
or  if  moisture  is  pn^^^^nt  t»ther  germs  grow  and  displace  thf*m.  The 
prolong(*d  light  of  snnuner  also  aids  in  killing  them.  Artificial  heat 
in  \^nnter  may  do  the  same.  8ea  air  is  more  favorable  to  the  life  of 
tlu*  germs  than  the  drier,  eleart*r  climates. 

Thus  in  4hirk,  damp  cellars  and  ba^ementfl  we  would  exjH»ct  mosi 
favomble  eotjditi<uis  for  tlie  increase  of  disi^ase.  The  habit  of  quiekly 
cleansing  dirty  clothing  prevents  the  spread  of  dijihtheria,  while  putting 
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These  figures  corroborate  the  conclusion  (h*awn  from  observation  of 
<5ases  during  the  previous  year — viz.  that  in  a  large  proportion  of  all 
cases  (about  four-fifths)  the  Klebs-Loffler  bacillus  disappears  by  the  end 
of  the  fourth  week  from  the  beginning  of  the  disease ;  that  in  about 
two-thirds  of  all  cases  it  disappears  by  the  end  of  the  third  week  ;  and 
in  one-tliird  of  all  cases  by  the  end  of  the  second  week ;  while  in  a  small 
proportion  of  cases  (about  3  per  cent.)  disappearance  occurs  within  one 
week  from  the  inception  of  the  disease. 

The  length  of  time  elapsing  between  the  inception  of  the  disease  and 
tlie  (late  of  the  last  culture  showing  the  presence  of  the  Klebs-Loffler 
bacillus  in  the  throat  of  each  patient  was  tabulated  for  the  above  1736 
<!ases,  and  for  414  additional  cases,  making  a  total  of  2150  cases.  This 
increased  number  is  due  to  the  fact  that  for  various  reasons  (death  of 
the  patient,  etc.)  no  final  culture  showing  the  disappearance  of  the 
bacilli  was  made  in  the  additional  cases.  As  stated  for  the  previous 
tabulation,  the  avenige  interval  between  the  last  culture  showing  the 
presence  of  the  bacilli  and  that  showing  their  disappearance  is  probably 
about  eight  days,  the  additional  cases  in  which  no  final  culture  was 
taken,  of  course,  excepted.  The  bacilli  may,  therefore,  have  persisted 
in  many  cases  for  a  longer  period  than  that  recorded. 

Of  the  2150  cases  tabulated,  in  864  the  last  cultures  showing  ba- 
cilli to  be  present  were  made  within  six  days  or  less  from  the  incep- 
tion of  the  disease,  and  may  be  considered  in  the  main  as  made  for 
diagnosis. 

The  remaining  1286  cases  are  tabulated  as  follows: 

'"tt.fZin?  p^n,°'  '"• }       •    - '•'  «>•>'  -«'  --  "t"  day  and  over. 

NninV>er  of  cases 1286  741 

Per  cent,  of  total  cases  (2150)  .    .  69.81  34.46 

Time  from  inception  of  dis- 1  f  2l8t  day  28th  day  36th  day  42d  day 

ea.«*e,  bacilli  present,             i    '    *  \  and  over.  and  over.  and  over,  and  over. 

NumlHjr  of  cas<*s 328  155  68  31 

Per  cent,  of  total  cases 15.25  7.21  3.16  1.44 

'%'Zi/;rpf:;^"t:'  ''"■}••  ««••  ^^y  -<»  --  ^^l.  day  and  over. 

Numl)t»r  of  cases 16  9 

Per  cent,  of  total  cases 0.79  0.42 

In  the  9  cases  in  which  cultures  showed  the  presence  of  the  bacilli 
for  50  days  and  over  from  the  inception  of  the  disease  these  cultures 
were*  made  as  follows :  One  each  on  the  57th,  58th,  60th,  61st,  62(1,  63d, 
64th,  SHth,  90th,  and  91st  days,  respectively.  The  above  tabulation  is 
chiefly  of  interest  as  showing  tlu^  long  persistence  of  the  Klebs-L<>fBer 
bacillus  in  the  throat  in  exceptional  cases. 

The  virulencre  of  th<j  bacilli  thus  persisting  has  been  tested  in  a  num- 
ber of  cases,  with  results  entirely  confirmatory  of  those  reported  for  the 
previous  year.  In  every  case  tested  the  l)acilli  retained  their  virulence 
irrespective  of  the  duration  of  persistence  in  the  throat.  The  ca.se  in 
which  the  i)acilli  were  found  to  be  present  on  the  91st  day  presents 
|>oints  of  sp<»cial  interest.  It  was  that  of  a  child  three  months  old 
when  first  coming  under  observation,  in  which  the  clinical  symptoms 
were  confined  to  a  simple  nasal  discharge.    There  were  no  constitutional 
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Fvum  one  of  tlie  isolattnl  islinjd  rottages  a  mother^  a  nurse,  and  tiro 

hiklrt^n  left  tha  \Aand  ft>r  their  Ijoiue  on  the  mainluiKl  at  the  time  of 

tiie  initljreak,  but  before  it-^  nature  was  .^iL<pectti:L     The  nui-i?e  ©om- 

linecl  of  a  sore  throutj  aiiil  when  at  borne  developed  diphtlicria.    licing 

a  physician's^  family^  the  nurse  wa^  earefuHy  isolatecL  After  recHjvcn' 
Kveiything  wliieh  liad  l)een  in  eoutaet  with  her  was  burned  or  disin- 
fected. Ten  days  after  she  rt^turned  to  the  care  of  the  ebildrf>n^  and 
hrec  dayti  later  the  eldest  child  cuntnictctl  diphtheria  and  died,  Hcne 
^  jwrs^ju  who  waa  supposed  to  iiave  entirely  I'ecovered  still  carrie*! 
infcetioiL 

Froni  another  cnittage  on  the  Island*  aftrr  diphtheria  had  broken  out, 
a  gniTidutotlier  with  one  of  the  children  returned  home  to  Xew  Haven, 
developed  diphtheria,  and  died.  Thi.s  was  the  origin  of  other  ca#^ei  in 
that  city.  A  young  man  who  was  mentioned  as  coming  to  the  cottages 
ill  on  the  day  i>f  the  first  cases  returned  home  three  days  later  and 
died  (if  diphtheria. 

It  may  lu?  .stated  that  although  the  drainage  and  saintary  conditions 
im  the  ishuid  were  not  at  that  time  first  claj?e,  yet  they  were*  no  won^e 
than  in  many  other  iT^jrls^  ami  to  tbem  could  not  be  attributed  the  out* 
break.    In  the  year  following  but  two  ca>=es  occurred  on  Fischer's  Islumb 

The  Bacteriology  of   Psbudo-diphthebia. 

The  p&eudo-niend:>ranous  inflannnations  which  frccinently  eomplimte 
gearlatina  (page  594},  and  to  a  le^s  extent  other  infectit>ui^  flisc^i^^s,  air, 
a^  a  rnle,  not  diphtheritic  in  chamcterj  and  bacteriologicjd  exaniinatiou.^ 
will  rthow  the  tliphtheria  bacilli  to  l>e  absent.  The  same  ik  trm?  for  the 
ordinary  jifut^^  (  mhv^  (^f  tou>i11itis  and  [pharyngitis^  and  for  aonje  of  the 
eases  of  acute  pseudo-membranous  laryngitis. 

Thus  in  the  exudate  in  40  cases  of  this  character  which  I  carefully 
examined  bacteriologically,  tlie  cultures  from  all  contained  streptococci, 
and  on  most  of  the  plates  the  streptococci  far  outnumbered  all  other 
micro-organisms. 

As  in  normal  throats,  so  here,  the  streptococci  taken  from  diflTerent 
cases,  or  even  from  different  colonies  of  the  simie  case,  differed  greatly 
in  their  growth  and  appearance.  In  most  of  the  plates  the  long  chained 
streptococci  resembling  the  streptococcus  pyogenes  were  the  most  numer- 
ous, l)ut  in  fpiite  a  number  the  short  chained  cocci  were  in  the  majority. 
Staphylococci  were  often  present  in  large  nund)ers,  and  other  bacteria 
were  frcijucntly  added. 

CommunivabUitii, — Persuaded  by  my  clinical  experience  and  by  the 
results  of  examinations  of  normal  throats,  that  streptococci  were  prob- 
ably harndess  while  the  mucous  membranes  were  intact,  I  tried  the 
following  experiment : 

Inocnhitlon  of  Human  ThroaU  with  Sfrepfocorci, — A  very  thick  cul- 
ture was  mad(^  on  agar  plates  from  a  severe  follicular  tonsillitis  in  a 
young  child,  so  that  there  was  obtained  a  luxuriant  growth  of  strepto- 
cocci growing  both  in  long  and  short  chains,  and  also  of  other  micrococci. 
A  large*  amount  of  these  mingled  bacteria  were,  with  the  permission  of 
a  patient,  plastered  on  a  swab  and  then  rubbed  gently  on  his  right  tonsil 
and  into  its  crypts.     He  felt  a  peculiar  sensiition  in  the  tonsil  for  some 
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twelve  hours ;  this  then  passed  away,  and  was  probably  simply  the 
result  of  the  mechanical  irritation. 

The  next  morning  the  tonsil  appeared  healthy  except  for  a  small 
patch  in  a  crypt ;  from  this  and  from  the  throat  cultures  were  made.  The 
plates  gave  very  numerous  colonies  of  streptococci,  while  cultures  made 
from  the  same  regions  the  day  previous  to  the  experiment  gave  very 
few  streptococci. 

A  second  trial  was  made  in  a  similar  way  from  a  culture  of  strepto- 
coccus pyogenes,  eighteen  hours  old,  from  a  case  of  extensive  pseudo- 
membrane  and  tonsillar  abscess.  The  results  here  were  also  entirely 
negative,  except  for  the  increase  of  streptococci  in  the  throat  for  some 
days.  With  this  same  streptococcus  the  tonsils  of  two  other  adults  were 
daul>ed,  and  with  similar  negative  results. 

These  trials  having  shown  that  in  three  throats  the  application  of 
streptococci  from  cultures  made  from  virulent  cases  of  tonsillitis  pro- 
duced no  effect,  a  different  experiment  was  tried.  On  two  separate 
occasions  a  sterile  swab  was  rubbed  on  the  tonsils  in  a  case  of  severe 
tcmsillitis,  and  then  immediately  rubbed  on  a  healthy  tonsil.  In  neither 
ciise  was  there  any  inflammation  excited.  On  the  third  day  after  the 
last  experiment  a  sudden  fall  in  the  temperature  occurred,  and  after 
exposure  a  follicular  tonsillitis  developed,  such  as  frequently  has  fol- 
lowed i)rovious  similar  exposures. 

Aft4»r  rubbing  the  bacteria  on  the  tonsils  patients  were  cautioned 
against  eating  or  drinking  for  some  hours,  and  used  no  antiseptic  gargles 
for  s(»vcral  days.     They  were  also  «irefully  guarded  against  taking  cold. 

Though  these  trials  are  only  a  few  in  number,  they  are  enough  to 
make  it  seem  j)robable  that  the  pyogenic  cocci  are  not  sufficient,  as  a 
rule,  to  excite  an  inflammation  in  the  throat.  A  change  appears  neces- 
siiry  in  the  nnicous  membranes,  either  from  the  influence  of  some  infec- 
tious disease  or  of  some  exposure,  before  the  bacteria  find  the  throat  a 
projKT  soil  for  rapid  increase  and  the  mucous  membrane  vulnerable  to 
their  action. 

The  following  clinic4il  cas(\s  confirm  these  views,  and  are  cases  in 
which  the  communication  of  the  disease  seems  at  first  glance  certain  : 

(1)  A  family  of  eight — mother  aged  forty-five,  six  children  whose 
ages  ranged  from  twenty-five  to  ten,  and  a  grandchild,  aged  two — slept 
in  two  nK)ms  of  a  tenement  just  under  the  roof.  Two  days  previously 
a  heavy  snow  had  fallen,  and  the  day  before  the  roof  leaked,  thus  cjuis- 
ing  the  rooms  to  be  very  damp.  The  next  morning  four  of  the  chil- 
<lren  had  more  or  less  marked  tonsillitis,  with  follicular  dejwsits  or 
cn)upous  i^atches,  and  on  the  following  day  the  baby  had  an  attack  of 
croup. 

(2)  In  a  scIkk)!  for  young  girls,  on  a  day  early  in  the  winter,  five 
were  taken  with  follicular  tonsillitis,  and  on  the  next  day  three  more 
were  attacked. 

(3)  A  nurse  attends  a  patient  with  croupous  tonsillitis,  and  has  to 
pass  freciuently  from  the  warm  room  to  a  much  c<M)ler  hallway.  On  the 
third  day  the  nurse  is  attacked  with  an  inflammation  much  like  that  of 
his  patient.  The  [)hysi(^ian  in  charge  ascril)es  it  to  a  direct  infection 
from  the  patient  to  the   nurse. 

In  many  other  similar  Ciises  the  same  exposure  to  cold,  wet^  or  other 
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?rious  influences  which  t^iiis^cHl  tlic*  fimt  cases  ia  the  probable  mxiW 

AiQ,  later  c^use^j,  and  nut  a  direct  infect  ion. 

Of  very  many  L^ii*es  of  pseudo-diphtheria  exaniined,  only  a  minority 

"^    been  in    known    contact   with    others    having   s^imihir  inflaninKi* 

Another  important  con«idenitK>n  tendinis  tu  j^how  that  cxjKi^nre 

r  tlian  dirct^t  infection  \^  usaaliy  the  exciting  cunse  is  the  the!  that 

SG  iiifhini [nation;^  are  very   prcvident  in   tla-  cr^ld  mid   wet   months. 

ont  the  flrsst  of  December  they  bej^in  to  multiply  in  dij^jiemsiiry  ami 

vatc  pmctiec,  ruid   increas*e  till   April  ;    then   slowly  diniints^h  until 

.•*ne,  to  remain  very  infrctpient  until  winter  approaches,     TIiik  rapid 

nci'case  in  tlic  late  winter  and  early  i*]>ring  is?  not  f^iund  h\  be  true  to 

le  Banic  degree  in  diphtheria*     The  his^tories  of  many  t>f  these  ciises 

rw'ould  indicate  that  tde  hacteria  already  present  in  the  throat  had  b€*ea 

ext^itt?<l  to  a  new  gn>wth  by  some  cxjKi&ure,  mther  than  that  a  new  inteL'^ 

tion  had  been  receive<l, 

' '^  Some  of  the(4e  croupous  inflanimationH  may  indeed  be  diie  to  a  recent 
dirt'ct  inieetion,  for  one  woukl  expect  tijat  the  bacteria  from  a  fres^h 
inilammation  wouhl  lie  somewhat  nu^re  virtdent  than  tlio-^c  which  had 
lonu^  lain  dr^rmant  in  the  throat.  The  pr<n>f  of  this  is,  ho%vcver,  dit!i- 
cuU,  for  it  is  impossildc  to  tell  from  cultures  and  the  histories  often  give 
no  asi^istanee.  Where  attendants  on  the  siek  or  jiersons  in  sehtM>b  and 
hotels  arc  attacked  after  other  casein  have  develoiK*d»  it  is  difficult  to 
determine  whether  they  have  derived  the  diseuR^  diret^tly  fnim  the  pn*- 
vions  [mtientK  or  have  developed  it  sinijjly  becaus^e  they  wen*  suhjut^tnl 
to  the  siunc  sanitary  influences  a^  the  firsts  The  ijnjMtrtaut  fact  i?i  that 
if  persons  keep  thenisclves  frtmi  exptisurc  to  coUl  and  other  deleterious 
influences  they  are  in  little  danger  of  eontnieting  this  variety  of  acute 
throat  inflammation. 

In  order  to  test  to  what  degree,  if  any,  pseudo-<liphtheria  is  commu- 
nicated from  one  jktsou  to  anotlier,  450  eases,  as  nearly  consecutive  as 
possible,  were  invcstigjitt^d,  all  sources  of  infection  were  sought  for,  and 
the  cases  were  followed  up  for  two  weeks  after  complete  convalescence. 
In  none  of  these  was  isolation  or  disinfection  enforced  by  the  Health 
Department.  This  is  such  an  important  question  that  the  results  of  the 
investigation  of  the  first  100  consecutive  eases  is  summarized  below  in 
tabular  form.  As  a  comparison,  a  summary  is  given  of  50  consecutive 
eases  of  true  diphtheria  which  were  taken  from  the  siime  district  and  at 
the  same  time  of  the  year  as  the  first  50  cases  of  j>seudo-diphtheria  : 

Summary  of  Tabu/atcd  (  V/.srx. 

i        Tahk'  1  Table  2  I         Table  3 

}  f 50  families).  ('K)  families).  '   (50  families). 

I        IViiulo-  Tseiido-                 True 

I  diphllKTia.  diphtheria.         diphtheria. 

Total  number  of  cases Vi  r»7  t             60 

History  of  contact  with  other  eases "  7                          33 

No  history  of  contact •»'»  ^.0  |             27 

Families  in  which  more  than  one  case  deyeloped  >  4'                         13 

Hecoyered •'•«''  ^^  '             46 

Died p  1" 

Cases  comi)licatc'd  with  scarlet  fever i  ♦'»'' 

*  Two  hud  scarlet  fever.  '  Three  had  scarlet  fever 

^  Six  others  had  been  in  contact  with  scarlet  fever,  hut  never  showed  any  characteriBtic 
rash. 
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We  find,  therefore,  in  113  cases  of  false  or  pseudo-diphtheria  oc- 
curring in  100  families,  that  14  occurred  at  the  same  time  with  or 
sliortly  after  some  other  case,  and  that  it  is  possible  to  assume  the  dis- 
ease had  been  directly  communicated  to  them.  In  9  of  the  100  families 
more  than  1  case  developed.  In  these,  as  in  the  other  350  cases  of 
pseudo-diphtheria  investigated,  it  did  not  seem  that  secondary  cases  were 
any  less  liable  to  occur  when  the  primary  case  was  isolated  than  when 
it  was  not.  In  this  connection  one  should  remember  that  mild  throat 
inflammations  are  very  frequent,  especially  in  the  early  spring  months, 
and  that  it  is  quite  possible,  where  two  cases  occurred  in  a  family 
together  or  within  a  short  time  of  each  other,  that  they  may  have  both 
been  due  to  exposure  to  some  common  conditions  rather  than  to  direct 
transmission.  The  presence  of  streptococci  in  nearly  all  healthy  throats 
in  New  York  City  renders  this  assumption  almost  a  probability.  The 
presence  of  the  same  germs  in  healthy  throats  as  well  as  in  those  of. 
patients  suffering  from  pseudo-diphtheria  prevents  us  from  deciding  the 
point  by  bacteriological  examinations. 

All  of  the  14  cases,  except  the  3  who  had  scarlet  fever,  were  mild, 
and,  indee<l,  leaving  out  of  consideration  the  cases  which  occurred  a» 
complications  of  scarlet  fever,  there  was  only  1  death  in  113  cases  of 
pseudo-diphtheria,  and  in  this  case  there  was  no  history  of  infection  or 
contact  with  other  cases. 

Pathoi/xucal  Anatomy  op  Diphtheria. — The  most  charac- 
teristic feature  of  diphtheria  is  the  formation  of  an  exudate  or  p8eudr>- 
meiubrane.  This  usually  appears  on  the  mucous  membrane  of  the 
tonsils,  uvula,  soft  palate,  pharynx,  and  nose.  It  frequently,  however, 
attacks  the  larynx  and  bronchi,  either  primarily  or  as  an  extension 
from  the  pharynx.  Upon  the  mucous  membrane  of  the  tonsils  and 
adjacent  organs  the  lesions  usually  first  appear  as  white  thin  patches  of 
exudate  or  pseudo-membrane.  Later  in  severe  cases  the  membrane 
l^ecomes  thick,  covering  a  large  portion  of  the  mucous  membrane,  and 
may  have  a  dirty  gniy  or  yellowish  tinge. 

The  tissues  underlying  and  surrounding  the  pseudo-membrane  are 
more  or  less  intensely  hyi)enemic  and  swollen.  When  the  membrane  is 
thick  and  adherent,  it  leaves  on  being  torn  off  a  bleeding  surface  which 
is  quickly  covered  anew  by  false  membrane.  In  some  of  the  milder 
ca.<es  the  exudate  may  easily  be  rubbed  off  and  no  bleeding  occurs. 

The  membrane  may  be  made  of  visible  layers,  and  they  may  l>e 
pf»eled  off  one  from  another.  This  is  especially  true  of  that  covering 
the  uvula  and  soft  palate,  both  of  which  may  be  owlematous  and  enor- 
mously swollen.  The  membrane  in  the  larynx  and  trachea  is  of  less 
thickness,  and  usually  is  less  tough,  than  that  of  the  pharynx  and  soft 
jKtlate. 

Although,  as  a  nile,  the  exudate  in  the  larynx  is  thin  and  friable, 
yet  at  other  times  it  is  thick  and  fibrous,  so  that  a  complete  cast  of  the 
larynx  and  trachea  may  be  coughed  up  or  torn  off.  The  swelling  of 
the  submucous  connective  tissue  in  the  region  of  the  ventricles  of 
Morgagni,  the  false  conls,  and  the  aryepiglottic  folds  may  give  rise  to 
markeil  ol>stniction  to  the  brc»athing  space. 

The  formation  of  the  pseudo-membnine  is  due  partially  to  the 
necrosed  epithelium,  and  partly  to  the  deposition  of  a  coagulabl(»  serous 

Vol.  I. — 13 


aaie  upon  it,    Tlii^  i^  tlirown  out  g^radiutlly,  nml  thus  may  be  formed 
i^^inil  layers, 

*  coiHitvtive  ti?iSLie  of  the  mutxnis  nu*nil)nine  i^  liyiHTft*fiiir  and 
rated.     Sjoiier  ur  latij^r  tlit*  e|iitbetiiini  uikIit  the  pseiiuo-iiienibmJii* 

tly  tw  eoinpletely  I«ist,  tiud  the  underlyiiig  lif-siie  in  e**veri*tl  in^tmd 

u  network  of  tibriu   whielt  contains  more  or  less  |mrtly  or  eooi- 

My  de^^iu*nUecl  t*|ntlielial  eelU  and  knieoeytes. 

^im  network  <tf  tihriu  fttMHiently  extends  down  into  the  s^obovunoui 

e».     The  tibrinouH  mma  may  he  t'oni|)Os?etl  of  a  veiy^  fine  n^tieoluni 

ibrin  or  of  a  narrow  meshed  network  t>f  tolerably  tliiek  l>antl^,     It 

»v  either  contain  many  leueoeytes  in  tlie  .sj^eey  of  tJie  nelwork  i>r  be 

itly  devoid  of  crellnlar  elements*     The  mii)erfieial  layer  of  the  fals^e 

tibranc  is  freijoently  fonnd  early  in  the  disea^*  ahendy  lm*ken  down 

iio  ^mnular  detritus  and  |K*rnieated  hy  nuts.^'^  (*f  vm-ei  and  dif»htluTia 

icilli*     The  degenerated  ejiithelinni  nsnally  disov|n.'ars  entirely  by  i^olu- 

on  rtr  desi;|namation*  Ijut  isulated  vestiges  may  stdl  ht-  met  with  bt^fitr^ith 

Dlie  meitd>mne  when  the  epitlit'limn  has  not  heeunie  nerrotie  in  its  whole 

djiekneas  *ind  also  when  the  exndatitjn  has  spread  (»ver  atlj* lining  portkiiiB 

of  nmeou»  membrane  where  the  epitlH-liiiui  lias  not  degeneratecJ*     The 

ti^n(*s  Ixmeatli  the  pseydo-niemhrane  an-  always  more  or  le^s  the  sffat  of 

sniall-celleil   infdtnitiun,  and    freqnently  also    of  fihrinons   exudate  or 

hemorrhage.       The    hhiiKlvE'sst^ls    an^    eoncjested,    the    lymph    ehnnnela 

dilated  and  ill  led  with  fluid  rich  in  tibrin. 

If  the  neerujiis  in  diphtheria  restriet.s  itt^^elf  to  the  epithelium,  h<idin|^ 
will  take  plaee  without  the  formation  of  a  mmr. 

The  neerosis  may,  however,  extend  to  the  eonneetive  tissue,  in  whieh 
case  the  tissue  of  the  latter,  ineludin^  the  vessi^ls^  may  he  entirely  dt*- 
stiroyed.  There  may  he  alnu  in  lh<"  tonsils  ami  adenoid  lissuos  areas  of 
necrosis.  In  these  cases  a  depression  is  left  wliieli  fills  up  Avith  gran- 
ulation or  eiexitrieial  tissue. 

Heart, — The  pathological  changes  in  the  heart  are  among  the  mogt 
importiint  lesions  in  severe  diphtheria.  Marked  parenchymatous  degen- 
eration of  the  heart  fibres  up  to  almost  complete  fatty  metamorphosis 
may  occur.  The  muscle  fibres  are  degenc^rated,  the  nuclei  are  broken 
down  or  have  disappeared,  and  the  fibres  themselves  cease  to  be  continu- 
ous. The  endothelium  of  the  vessels  is  swollen  and  the  leucocytes  ate 
increased,  and  hemorrhages  may  be  present  between  the  muscle  fibres. 
These  alterations  are  only  marked  in  the  late  cases ;  in  those  quickest 
fatal  only  slight  parenchymatous  changes  are  a])parent.  The  valves  of 
the  heart  may  be  the  seat  of  fibrinous  de])osits.  In  the  pericardium 
there  may  l)e  collections  of  serous  or  more  rarely  ]>iirulent  fluid. 

Ki(hin/s. — In  most  severe  cases  the  kidneys  are  in  a  state  of  more  or 
less  acute  nephritis.  The  kidneys  are  usually  hyj)enemie  and  enlarged, 
'more  rarely  anaemic.  The  capsule  is  commonly  non-adherent ;  the  sur- 
face of  the  kidney  is  smooth,  and  is  frecjuently  the  st^at  of  small  hemor- 
rhages. Upon  the  cut  surface  the  markings  are  indistinct  and  show 
degenerative  parenchymatous  changes.  The  cortex  is  thickened  and 
reddish  gray  or  yellowish  gray  in  color.  Microscopically,  the  signs  of 
marked  parenchymatous  changes  are  evident  u})  to  complete  necrosis  of 
the  epithelium  lining  the  tubules.  In  these  tubules  evidences  of  hemor- 
rhages and  casts  are  found.     The  epithelium  of  the  glomerular  capsules 
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is  swollen  and  proliferated,  and  the  vessels  of  the  tufts  are  compressed 
by  hemorrhages  and  exudates  into  the  ciipsule.  The  endothelium  in  the 
walls  of  the  kidney  vessels  is  found  proliferated  or  undergoing  degenera- 
tion. Fr(»quent  and  small  hemorrhages  occur  through  the  walls  of  the 
vessels.  In  severe  cases  the  urine  contains  abundant  albumin,  degen- 
erated kidney  epithelium,  leucocytes,  and  hyaline  casts,  and  in  the  most 
severe  coarse  and  fine  granular  casts.     Blood  cells  are  infrequent. 

The  adenoid  tissue  of  the  spleen,  intestines,  and  lymphatic  glands 
shows  the  sjime  areas  of  increased  leuc(x;ytes  and  the  same  necrosis  and 
hyaline  degeneration  of  the  tissue  cells  as  are  found  in  the  kidneys  and 
other  organs. 

The  submaxillary  lymph  glands  are  enlarged,  often  hemorrhagic,  and 
may  even  be  the  seat  of  suppuration.  The  lungs  in  cases  dying  of 
laryngeal  diphtheria  are  frequently  the  seat  of  areas  of  broncho-pneu- 
monia or  of  general  bronchitis.  Subpleural  ecchymosis  is  frequent,  and 
the  lungs  exhibit  areas  of  atelectasis  or  emphysema. 

Nervous  System. — Paralyses  of  the  muscles  of  the  palate,  phar}'nx, 
heart,  and  voluntary  muscles  are  due  to  degeneration  of  the  peripheral 
nerves.  The  degeneration  extends  the  whole  length  of  the  affected 
nerves,  including  the  anterior  and  posterior  roots.  This  is  also  true  of 
the  phrenic  and  cranial  nerves.  Minute  hemorrhages  are  frequently  pres- 
ent in  the  nerves.     The  spinal  con!  and  brain  show  no  marked  lesion. 

SvMi»T()MS  OF  Pharyngeal  Diphtheria. — Mild  Cmes. — Those  in 
which  the  local  lesions  are  moderate  in  degree  and  in  which  the  constitu- 
tional symptoms  are  not  serious.  These  may  be  divided  into  two  classes. 
In  the  first  the  onset  is  sudden  ;  the  temperature  rises  to  103°  F.  in  the 
first  twelve  hours,  and  then  rapidly  falls,  so  as  to  reach  the  normal  one 
to  two  days  later.  With  the  rise  of  tem|)erature  the  throat  symptoms 
<levelop.  The  mucous  membranes  appear  hy|)enemic  and  congested,  and 
after  a  few  hours  more  or  less  extensive  patches  appear  on  the  swollen 
tonsils,  soft  palate,  pharynx  or  uvula.  The  lociU  symptoms  increase 
for  twenty-four  hours,  and  then  n»main  staticmar}'.  With  the  rise  in 
tem|)erature  and  the  local  signs  of  inflammation  there  are  rapid  pulse, 
loss  of  appetite,  and  some  prostration.  At  the  end  of  forty-eight  hours 
the  constitutional  symptoms  abate.  The  tem|>erature  is  rarely  above 
101°  F.  The  pulse  may  still  be  rather  rapid,  but  is  regular  and  of  goo<l 
for(»e.  The  local  inflammaticm  subsides  in  from  threes  to  seven  days, 
and  th(»  patient  is  fairly  well  except  for  a  slight  anaemia. 

in  the  second  class  the  throat  inflammation  develops  slowly.  There 
is  a  little  pain  on  swallowing.  The  glands  at  the  angle  of  the  jaw  are 
usually  a  little  swollen  and  the  throat  feels  sore.  Insjwction  will  show 
slightly  swollen  tonsils,  with  follicular  dejM)sits  of  exudate  or  small 
patches  of  pseudo-membnine.  The  temperature  is  not  elevated  more 
than  one  or  two  degrees  or  it  may  be  normal.  Except  for  slight  loss 
of  appetite,  restless  sleep,  and  slight  prostration  the  symptoms  are 
mainly  those  of  a  subacute  throat  inflammation.  The  exudate  may  be 
strongly  adherent,  so  that  it  can  only  be  removed  by  force,  or  it  may 
b(?  loos(»ly  attached.  The  diphtheritic  dejM)sit  remains  from  two  to  seven 
days,  and  then  re(;overy  is  established.  A  moderate  amount  of  ana}mia 
persists  for  some  weeks.  Some  easels  in  either  of  these  two  tyjxjs  may, 
instead  of  recovering,  suddenly  begin  to  extend  and  develop  into  the 
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yst  mvnTG  type.     Even  in  tliew  nnld  cusses  ^lij^ht  pjimlyi^is  nmy  occur 
to  three  wr^eks?  after  apparent  reravery*  ■ 

Severe  Vasm, — Here,  agaiiJ),  two  extreme  ty[>es  of  invaBion  art*  noteil*     I 
>  loi-iil  und  eonHtitutioiiuI  j^vinptonis  may  j^Iowlv  develop,  or  tliev  niiiT 
»me  fnlly  deV(^lri}>tHl  wltlnn  the  fir^^t  twenty-four  ti>  forty-eight  liiitin^, 
?r  widi  or  withuut  hii^h  temperature.     In  exceptioim]  imses  m  cJiill 
Liie  first  symptom  nutieal. 

The  mind  h  iisnally  eleiir,  although  in  the  woi^t  cases  mild  delir- 

«n  or  stujKvr  may  deveh>p.     The  mucous  membmne  nf  the  pharynx 

tonj^ils  'm  reddened  und  swollen,     Tlie  uvula  may  be  ofilematouis^ 

luugatedj  and  greatly  swollen.     Portions  or  all  of  the  mneous  iiiem- 

Lflc  of  the  tonsils,  the  pharynx,  and  the  ho  ft  palate  are  eovored  \rith 

ve  or  le^  thiek  and  fibrinous  pseu do- membmne  of  a  grayish  tvilor. 

)  gland.s  of  the  neek  and  their  adjaeent  tisj^ucs  may  be  ^ligtitly  or 

markeflly  swollen.    If  tlie  nasal  eavideB  are  involved,  the  !ireathing  and 

voiee  are  atfeeted.    From  the  nose  flows  a  di&eliai^e  whieli  may  be  of  an 

intensely  irritant  eharaeter.     The  nasal  obstriietion  may  be  partial,  in 

whieh  ease  the  irrigating  fluid  jtaases  easily,  or  it  may  l)e  totals  n»  that 

it  is  only  pogsil)le  to  foree  fluid  tlu'ongli  the  nose  under  high  pressure. 

After  forty-eiglu  to  seventy-two  hours  tlie  fever,  if  nresentj  com- 
monly Bubisides,  In  favorable  r*a8efi  the  pul«e  becomes  les»*  frequent, 
and  remains  of  fair  foive  and  regularity^  The  apjx^tite  injprovt^  und 
the  intelleet  remains  elear.  After  ftu*ty-<^ight  hour^  die  l^K*al  symji- 
toms  remain  stationary  fn^m  tlie  third  to  the  fifth  day,  and  then  the 
swelling  subsidies ;  the  membrane  begins  to  loosen  at  the  edges^  and  stM.>n 
peek  off,  leaving  a  siiperfieially  ulcerated  surface,  or  it  may  more  grad- 
ually melt  liway.  The  glands  t>f  the  neek  deereas^e  In  t?ize,  and  the 
patient  \^  eonvalescent  and  certain  to  recover  unless  dangenms  par- 
alysis  develops. 

In  other  eases  the  course  of  the  disease  is  unfavorable.  The  temper- 
ature may  fall  nearly  to  the  normal,  but  the  pulse  becomes  more  rapid, 
feeble,  and  irregular,  or  it  may  in  certain  toxic  cases  suddenly  for  a  time 
become  very  slow,  40  to  50  to  the  minute.  Before  death  the  heart's  ac- 
tion usually  becomes  more  irregular  and  rapid.  Other  patients  grow 
apathetic.  The  urine  is  apt  to  be  scanty  and  contain  albumin  and  cast& 
These  cases  may  suddenly  develop  ura?mic  convulsions  and  die,  or  may 
gradually  waste  away.  Some  develop  a  persistent  nausea  and  vomit  all 
food.  Others  suffer  from  paralysis  of  deglutition  and  of  the  muscles 
of  res])iration.  Still  others  seem  to  be  recovering  from  the  diphtheria 
when  (he  symptoms  and  physical  signs  of  pneumonia  develop.  The 
temperature  then  rises  to  103°  or  104°  or  even  106°  F. 

In  other  eases  the  false  membrane  does  not  limit  itself  to  the  pharynx, 
but  spreads  to  the  larynx.  These  patients  then  have  added  the  special 
sym])toms  due  to  obstruction  to  the  breathing.  Finally,  there  are  a 
group  of  cases  that  seem  to  die  as  if  from  gradual  systemic  poisoning  by 
toxin.  They  lose  weight,  become  pale  and  aiuemic,  have  no  appetite, 
the  tongue  is  dry  and  coated,  and  they  gradually  sink  away. 

M(iH(/n(int  (\iHcx, — There  are  certain  cases  of  diphtheria  which  run  an 
especinlly  malignant  course  both  in  children  and  adults.  Within  twenty- 
four  hours  the  tonsils,  })alate,  and  lateral  portions  of  the  pharynx  are 
covered  with  thick  membrane  and  are  enormously  swollen,  the  breath  is 
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sweeti\sli,  the  ?«iliva  dribbles  from  the  mouth,  the  glands  of  the  neck  and 
th(?ir  surrounding  tissues  arc  greatly  swollen.  The  temperature  is  fre- 
(juently  but  slightly  elevated  or  it  may  be  subnormal.  The  heart's  action 
is  rapid  and  feeble  or  it  may  be  very  slow  and  irregular.  The  intellect,  at 
first  clear,  becomes  cloudy.    Within  three  to  five  days  the  most  robust  die. 

Another  class  of  malignant  cases  are  the  so-called  septic  cases.  The 
amount  of  loc^l  swelling  and  exudate  on  the  tonsils  and  palate  may  not 
be  very  extensive,  but  it  is  of  a  dirty,  gangrenous  appearance.  If  the 
nostrils  are  invaded,  there  is  a  bad-smelling,  thin  discharge. 

The  t(»mperature  runs  a  high,  irregular  course  from  103°  to  106°  F. 
The  tongue  is  dry  and  coated  and  the  appetite  is  poor.  The  glands  of 
the  neck  are  modenitely  or  greatly  swollen.  The  extremities  are  cool, 
the  pulse  is  rapid  and  fei^ble.  Pneumonia  or  suppuration  of  the  middle 
ear  frequently  develops.  With  an  irregular  high  temperature  the  chil- 
dren become  more  and  more  apathetic  until  death  usually  supervenes. 

8ymi»T()M8  of  Larynge^i^  Diphtheria. — The  symptoms  in  laryn- 
geal diphtheria  differ  somewhat  according  as  to  whether  the  process  is  a 
primary  one  or  is  an  extension  of  a  pharyngeal  diphtheria  to  the  larynx. 
In  the  first  case  laryngeal  symptoms  are  added  to  those  already  present. 

In  laryngeal  diphtheria  the  symptoms  are  those  due  both  to  the 
absorption  of  the  |K)ison  of  diphtheria  and  to  the  mechanical  obstruc- 
tion of  the  larynx.  The  obstruction  occurs  more  quickly  hi  children 
than  in  adults. 

The  symptoms  may  develop  slowdy ;  the  child  complains  of  a  sore 
throat,  of  a  little  hoarseness,* has  loss  of  apjwtite  and  slight  fever.  There 
may  be  a  dry,  hard  cough.  In  some  within  twelve  to  twenty-four  hours 
the  hoars(^ncss  becomes  mtirked,  the  breathing  is  somewhat  obstructed,  the 
tem|)erature  reaches  100^  to  103°  F.,  and  the  child  is  restless.  Soon,  un- 
less relief  is  given  or  the  process  subsides,  the  symptoms  of  laryngeal 
obstruction  are  fully  developed.  The  respiration  is  noisy ;  inspiration 
and  expiration  are  labored  and  prolonged.  (Vanosis  is  developed,  and 
th(*re  is  marked  recession  of  the  soft  parts  of  the  chest  in  the  epigastric 
and  jugular  n^gions.  The  accessory  muscles  of  respinition  are  called 
into  action  and  the  chest  is  held  expanded.  In  spite  of  every  exertion 
inspiration  and  expinitiim  are   insufti(*ient. 

At  short  intcirvals  the  chihl  will  sink  back  Jis  if  exhausted,  the 
breathing  is  fet»bler,  and  for  a  moment  or  two  the  child  dozes,  only  to 
awaken  ag:iin  to  struggle  for  air.  It  throws  itself  about  the  bed — lies 
first  on  one  side,  then  on  the  other.  Until  cyanosis  is  marked  the  intel- 
l(»(?t  may  be  clear.  Frecpicnt  desire  to  urinate  is  manifested,  which  adds 
to  th(^  distress  of  the  child.  As  the  obstruction  increases  attacks  of 
almost  complete  suffocati(m  take  place  :  the  child  struggh's  violently  for 
air,  sitting  up  and  using  all  its  powers.  After.a  time  respinition  may 
b(?come  freer,  and  the  child  sinks  back  only  to  hav(j  ren<'wed  spasms 
lat<T.  Sooner  or  lat<T  it  becomes  <»xhaustcd  ;  th(^  bn»athing  bccom<'s 
more  and  more*  feeble  ;  tin*  extremities  are  cohl  and  the  skin  is  of 
cadaveric;  hue.  I)(»ath  follows  from  an  attack  of  suffocation  or  slowly 
by  asthenia.  T\\(t  duration  of  lif(»  in  fatal  cases  is  usually  from  two 
to  seven  days  when  operative  reli(*f  is  not  given. 

In  purely  laryngc»al  cases,  when  operative  relief  is  not  given  and 
death  results  early,  the  temperature  freciuently  remains  but  little  elo- 
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mu\ou0\  ill  n  few  it  may  rradi    103°-104°  F.     If,  on  the  **tbcr 
the  luri^  art*  involvtHlj  tlie  tc*mj»emturt!  h^  as  a  riik,  eli'v^atiil 
rl""  or  104*",  or  except ionally  lOG^,  F, 

ttler  iutiibation  or  tiiirljfMtomy  the  tefn|»erature  fretjuenth'  rlsi*5,  in 

lore  severe  e-a?^^,  within  twelve  bourn  to   lt>2°-lU4^  F.      Wlieu 

ive  relief  is  attained  tlie  breatliing  })eeaniefl  iiatiit'aih  iiiueur<  and 

IS  of  uiembmne  are  coughed  t>ut,  [Uid  the  ebihl  sinks  Uiek  to  jsbH^p. 

portion    of   the  ea.^s  the  nUief  U  permanent,  and    the    [patient 

jressfiii  uninterruptedly  to  reeovery.     In  others  the  is^yinptomH  of 

;ruction  again  apfiear,  while  in  ^till  other!?  a  s£*eondary  pneumonia 

dops  to  delay  eon  va  lessee  nee  or  eani?i*  deatlu 

Sfhftdms    of    I)i!MiTifi:HiA    IN    DicTAiL,— ff r/rf m/    (MndUmn, 

*re  are  a  niodenite    iunnl>er  of   eaj^en  having  very  limited   patches 

pseudo-tnenil>mne  in   wliieli   no  apjirc^iable  symptoms  of  con^^titu- 

-.ona.1   poisoning  ebow   themselves*      They  are  m lastly  tliseovereti    Ik*- 

"use  of  tlieir  a^^j^ifyciation  with  more  marked  easels.     Even  mild  mi^'i^ 

ow  loK^  of  appetite  and  of  tlie  desire  Ww  work  or  phiy.     They  bee<ni»e 

ore  or  less  pale  and  aufemie-      Tlie  more  grave  easen  SKwjn   exhibit 

3cVere  conhtituti*>nal  etfeetj^.     They  eomi  liave  niarketl  prot^tration,  nn? 

restlesa  or  apathetic^,  or  Imtb  by  turns.     If  they  live  long  f'nou^h,  th<*y 

become  emaciated*     The  sleep  i^  uneasy.     In  j^eptie  ca^^es  mihl  <h*liriuMj 

or  stupor  may  develo]>*     These  ciis€*s  give  tht^  inipresaian  of  being  very 

dangt»nMisly  ilb 

Tcmprrahtre. — The  case**  differ  greatly.  Many,  both  mild  and  t^TCPe, 
begin  witli  a  temperature  of  102^  to  104^  F,  In  the  great  nuij*»rity  the 
fever  ?^nlmide?^,  and  even  in  the  most  severe  une<anplieated  €4Mf^eB  the 
terapemture  is  apt  to  mnj^e  from  98^  to  lOP  after  the  first  forty-eight 
hours.  Some,  severe  from  the  start,  have  a  normal  or  even  subnormal 
temperature. 

A  certain  proportion  of  septic  cases,  and  all  having  a  complicating 
pneumonia,  develop  a  high  temperature.     Other  complications,  such  as 
otitis  or  the  development  of  an  abscess,  will  cause  elevation  of  temperature. 
A  rise  of  temperature  to  103°-104°  F.  in  a  ease  of  laryngeal  diph- 
theria indicates  usually  a  beginning  bronchitis  or  pneumonia. 

Nervows  Si/sfcm. — In  the  mild  cases,  except  for  a  certain  amount  of 
apathy,  no  symptoms  are  present ;  in  the  more  severe,  there  may  be 
also  observed  the  general  symptoms  of  mild  delirium,  restlessness,  and 
rarely  convulsions ;  also,  apathy  and  stupor  in  the  si»verest  cases. 

Circulator  If  ApparatuH. — In  mild  cases  the  pulse  is  frequent,  and 
perhaps  slightly  irregular.  In  bad  eases  it  may  l>e  very  frequent, 
120-1^)0,  and  weak.  The  force  of  the  heart  apex  beat  is  diminished 
and  the  sounds  indistinct.  After  the  third  or  fourth  day  the  rapid 
pulse  may  suddenly  become  markedly  slowed.  From  120  it  may  fall 
as  low  US  45  or  50.  It  is  irregular  and  varies  in  force.  This  is  an 
extremely  grave  symptom.  After  twenty-four  to  forty-eight  hours,  if 
the  patient  lives,  the  pulse  is  apt  to  again  become  rapid  and  feeble,  and 
so  remain  until  death. 

Dkfcstirc  Si/stem. — In  the  mildest  cases  there  is  little  digestive  dis- 
turbance, but  in  those  of  any  severity  loss  of  appetite  is  noted.  In  the 
worst  toxic  cases  no  food  at  all  may  be  retained.  The  bowels  are  not, 
as  a  rule,  affected. 
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The  Urine. — In  the  mildest  cases,  usually  no  albumin  is  found  in 
the  urine,  but  exceptionally,  after  the  third  or  fourth  day,  it  may  appear. 
In  the  more  severe  cases  casts,  kidney  detritus,  and  large  quantities  of 
albumin  are  usually  present.  In  the  worst  cases  partial  or  total  sup- 
pression of  urine  is  apt  to  occur.  These  may  later  develop  urcemic 
symptoms. 

Lymph  Glands, — The  lymphatic  glands  in  the  neck  are  ugually 
somewhat  enlarged.  In  the  more  septic  cases  they  may  become  enor- 
mously swollen.     Suppuration  is  rather  infrequent. 

Skin. — A  small  percentage  of  cases  develop  a  general  erythema,  which 
may  resemble  scarlet  fever  or  measles.  An  urticaria  may  also  appear. 
In  severe  and  septic  cases  hemorrhages  occur  in  the  skin  as  well  as  in 
the  nuicous  membranes. 

Joints. — The  joints,  except  in  septic  cases,  are  very  seldom  affected 
in  diphtheria. 

Complications  of  Diphtheria. — Pneumonia. — The  most  feared 
complication  of  laryngeal  diphtheria  is  broncho-pneumonia.  In  pharyn- 
geal diphtheria  it  occurs  but  seldom.  It  may  develop  within  twenty- 
four  hours  or  it  may  not  occur  till  convalescence  is  established.  In 
these  a  little  fever  remains,  and  the  lungs  give  the  signs  of  a  mode- 
rate bronchitis.  The  tempeniture  then  slowly  or  quickly  rises  and 
the  respi rations  become  more  rapid.  Physical  examination  shows  be- 
ginning broncho-pneumonia,  perhaps  in  one  or  both  lower  lobes  be- 
hind, or,  again,  in  disseminated  areas  throughout  both  lungs.  In  these 
cjiscs  the  pneumonia  is  apt  to  run  a  subacute  but  progressive  course. 
After  one  to  three  weeks  the  child  succumbs  to   exhaustion. 

Heart  Failure. — From  the  beginning  of  the  separation  of  the  mem- 
brane until  well  into  the  fifth  week  all  severe  ciises  are  in  danger  of 
heart  failure.  When  this  symptom  is  threatening  the  patient  is  pale 
and  the  pulse  is  small  and  irregular.  It  is  usually  rapid  and  weak  or 
very  slow  and  irregular,  40-50.  The  extremities  are  cold.  The  mind 
remains  clear  and  anxious.  The  attack  may  pass  off  or  the  pulse  may 
be  lost :  the  patient  loses  constMousness  and  death  comes  gradually. 
Others,  appaniutly  well,  suddenly  become  unconscious,  and  die  almost 
instantaneously  of  heart  failure. 

Para/ffMis. — This  is  one  of  the  most  characteristic  symptoms  of  diph- 
theria. Fre(|uently  with  the  final  separation  of  the  membrane,  but  also 
often  aft(T  weeks,  paralysis  develops  in  the  muscles  of  the  soft  palate,  less 
frecjuently  in  those  of  deglutition,  of  the  eye,  of  the  respiratory  organs, 
or  finally  of  groups  of  muscles  throughout  the  body.  When  the  palate 
is  affcK-ted  sj)eeeh  is  nasal  nnd  fluids  reirurgitate  into  the  nostrils.  When 
the  muscles  of  accommodation  are  afflicted,  the  child  cannot  read  and 
the  pu]>ils  do  not  react.  When  the  voluntary  mus(»les  in  general  are  af- 
fected the  patient  may  be  complet(»ly  helpless.  As  a  rule,  complete  recov- 
ery takes  plac*(»  within  from  three  to  eight  we(»ks,  but  in  th(»  worst  cases 
marked  atrophy  occurs  and  months  elapse*  before  recovery  takes  plaw. 

Rki.apsi^s. —  In  a  small  number  of  eases,  after  partial  or  complete 
disappearanec  of  the  niembnuie,  a  slight  reeurrcMice  results.  With  the 
exudate's  app(»arance  the  temperature  may  ris<^  and  the  glands  of  the 
neck  become  swollfMi.  As  a  rule,  the  lesions  clear  up  in  a  few  days. 
The  lymphatic  glands  may  remain  slightly  enlargcHl  for  weeks  or  months. 


DiPHTHERTA. 

^  only  cases  in  which  a  rchipse  i^  TMirious  are  the  laryngeal  onee,     A 

tpm  inay  occur  as  lute  iid  the  fourth  week. 

DrAGXrjSils  (jp  I*lPHTHKRlA.~In  (k^t-itli Jig  whether  a  Juiilitful  f*um 
"tie  of  <lif)htlieria  or  not  it  i.s  nccesi-iiry  to  take  iiitt»  aeeuujit   wliethiT 

piitient  lia^  l>eeti  exposcHl  to  diphtheriaj  to  st-arlet  fever^  or  to  other 
n^tioiiB  di^^a^^ei^. 
.    If  in  ajivi^.'^e  exposure  to  diphtheria  is  known  to  have  oeeiirrHl,  t*verj 

lightly  sus|)i<'ious  sore  tlinmt  in  list  be  reganled  a^  probably  a  mild 

htheriti.     If,  on  the  other  hantl,  no  Ltam.^s  of  dii*htheria  have  bt*ea 
lowii  to  exist  in  the  Bei*^hbt»rlioiKl,  evc^ii  ct\^Q»  of  a  very  8UHpk?ion*i 

ure  would  pmbably  not  be  diphtheria. 

In  judpng  from  the  uppeamnee  and  Hyniptonrs  of  a  case  one  mui*t 
irfit  aeknowh'tlge  that  tticre  arc  certain  mild  exudative  iuflanifDationi^  of 
Jie  throat  belim^iiig  both  to  diphtheria  and  pscudcMliphtheria  which 
appear  exactly  alike,  have  simihir  symptoms,  and  similar  duration*  It 
h  even  ptfssiblc  to  examine  two  eases,  knowing  that  one  h  surely  diph- 
tiieria  aiifl  the  other  surely  is  not,  and  yet  he  unable  to  detennine  which 
is  true  diphtheria  antl  which  is  pseudo-diphtheria.  It  i^  not  meant  fr» 
imply  that  a  ease  is  ime  of  true  diphtheria  simply  because  the  diplitljeria 
bacilli  ai^  present,  but  rather  that  the  doubtful  im.ses  not  only  have  the 
diphtheria  Imcilli  in  tlie  exudate,  but  are  ea]>ahle  of  giving  true  eharae- 
teri.stic  diphtheria  to  f^thers^  or  later  developing  it  themselves  ;  and  that 
those  iu  whose  tliroats  no  iliphtlieria  bacilli  exist  can  under  no  eeimlitions* 
give  true  charaeteristie  dijjhtheria  to  others  or  develop  it  themselves 
It  is  indeed  true,  as  a  rulcj  that  crises  prcseutiug  tlie  ap]>earanee  of  onli- 
nary  follieuhir  tonsillitis  in  adults  are  mit  dij>htlieria.  It  is  also  trui^ 
that  now  and  then  a  case  having  this  nppeanmee  is  one  of  di[jht!ieriaj 
and  almost  tnery  physician  lias  seen  Hieh  rases  from  time  to  time  in 
households  infected  with  diphtheria.  On  the  other  hand,  in  small  chil- 
dren mild  diphtheria  very  frequently  occurs  with  the  semblance  of  ordi- 
nary follicular  tonsillitis,  and  in  large  cities  where  diphtheria  is  prevalent 
all  such  cases  must  be  regarded  as  more  or  less  sus])ieious. 

AppcanDU'CH  Characteristic  of  Diphtheria, — The  i)resence  of  irregular 
shaped  patches  of  adherent  grayish  or  yellowish  gray  pseudo-membrane, 
especially  if  they  are  on  some  other  portions  than  the  tonsils,  is,  as  a 
rule,  diagnostic  of  diphtheria. 

Occasionally  iu  scarlatinal  angina  or  in  any  severe  phlegmonous  sore 
throats  ])atches  of  exudate  may  appear  on  the  uvula  or  borders  of  the 
faucial  ])illars,  and  still  the  case  may  not  be  one  of  true  diphtheria  ;  these 
are,  however,  exceptional.  Thick  grayish  pseudo-membranes  which 
cover  large  portions  of  the  tonsils,  soft  palate,  and  nostrils  are  almost 
invariably  tlu^  lesions  of  true  diphtheria. 

The  majority  of  cases  of  pseudo-membranous  laryngitis,  whether  an 
exudate  is  present  iu  the  pharynx  or  not,  arc  cases  of  true  diphtheria. 
Nearly  all  cases  in  which  mend)rane  is  present  in  the  nose  are  true  diph- 
theria. Where  the  membrane  is  limited  to  the  nose  the  symptoms  are, 
as  a  rule,  very  slight. 

Most  cases  of  pseudo-membranes  and  exudates  entirely  confined  to  the 
tonsils  in  adults  are  not  diphtheria,  although  a  few  cases  presenting  these 
symptoms  are.  Cases  presenting  the  appearances  found  in  scarlet  fever, 
in  which  a  thin  grayish  membrane  lines  the  borders  of  the  uvula  and 
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faucial  pillars,  are  rarely  diphtheritic.  As  a  rule,  pseudo-membraneous 
inHainniations  complieatiiig  scarlet  fever  and  other  infectious  diseases 
are  not  diphtheria.  But  from  time  to  time  such  cases,  if  they  have  been 
exposed  to  diphtheria,  may  be  complicated  by  it. 

The  Exudivte  in  Diphtheria  contracted  with  that  in  Pseudo-diphtheria. 
— As  a  rule,  the  exudate  in  diphtheria  is  firmly  incorporated  with  the 
undc^rlyiiig  mucous  membrane,  and  ctinnot  be  removed  without  le^iving 
a  bleeding  surface,  at  least  until  convalescence.  The  tissues  surrounding 
the  exudate  are  more  or  less  inflamed  and  swollen.  In  pseudo-diph- 
theria the  exudate  is  usually  loosely  attached,  collected  in  small  masscvs, 
and  easily  removable.  Exceptions,  however,  occur  in  both  these  diseases, 
so  that  in  true  diphtheria  the  exudate  may  be  easily  removed  and  in 
pseudo-<liphtheria  the  exudate  may  be  firmly  adherent.  It  is  therefore 
impossible  to  make  diagnosis  certain  from  the  adherence  of  the  exudate 
to  the  mucous  membrane. 

The  occurrence  of  albuminuria  with  casts  may  enable  a  probable 
diagnosis  of  diphtheria  to  be  made.  This  may  aid  both  in  a  case  in 
wliich  the  membrane  is  in  a  part  removal  from  observation  or  in  one 
already  (convalescent.  Some  pseudo-membranous  inflammations  which 
are  not  diphtheria  give  rise  to  nephritis  and  albuminuria. 

Paralysis  following  a  pseudo-membranous  inflammation  is  an  almost 
positive  indication  that  the  case  was  one  of  diphtheria. 

Pr(k;x()sis  of  Diphtheria. — Diphtheria  is  one  of  the  most  dif- 
fic^ult  of  dis(»ases  in  which  to  make  prognosis.  A  case  which  in  the 
first  twenty-fi)ur  hours  seems  mild  may  steadily  increase  in  extent  and 
severity  until  it  ends  fatally.  A  c^jise  seemingly  convalescent  may  sud- 
<lenly  develop  heart  p.*  .lysis.  Laryngciil  diphtheria  is  esjwcially  apt 
to  be  complicated  by  pneumonia. 

In  the  smaller  cities  epidemics  vary  greatly  in  their  severity  from 
yviw  to  year.  In  the  largest  <'ities,  however,  there  are  practically  always 
a  numl)er  of  epidenii(!s  going  on  all  th(»  time,  and  the  average  severity 
for  the  whole  city  does  not  vary  so  much.  Age  has  a  very  marked  influ- 
ence on  mortality. 

Th(?  special  dang(?rs  to  be  feared  in  diphthcTia  are  the  invasion  of  the 
larynx,  the  development  of  broncho-pneumonia,  serious  paralysis,  espe- 
cially of  th(»  heart  and  r(\<piratory  muscles,  sepsis,  and  nephritis. 

The  following  divisicm  of  the  ceases  of  true  diphtheria,  baseil  on  the 
ext<Mit,  character,  and  hncation  of  the  ps(»udo-mcmbnine  or  exudate,  after 
sufficient  time  has  elapsed  for  the  development  of  the  lo«d  lesions,  has 
seemed  to  me  to  be  of  consi<l(»rable  value  in  prognosis : 

(1)  (^ises  in  which  the  ps<'udo-meml)ranes  are  very  extensive,  thick, 
an<l  firmly  incorporated  with  the  und(»rlying  swollen  mu<!ous  membrane. 
In  these  th(»  constitutional  symptoms  are  marked,  the  mortality  at  all 
ages  is  large,  and  the  danger  of  paralysis  great. 

(2)  Cases  in  which  the  development  of  the  ps<»udo-membranes  is 
largely  confined  to  the  larynx  and  bronchi.  This  form  occurs  mostly 
in  young  children,  is  very  fatal  at  all  ages,  and  apt  to  be  complicated 
by  bronchitis  or  pneumonia. 

(♦1)  Cas<»s  in  which  tli(»  pseudo-membrane  is  moderate  in  amount, 
involving  the  tonsils  and  irreguhir  portions  of  the  uvula  and  soft 
palate.     These  often   have   marked  constitutional  and  local  symptoms 
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u  few  days,  bill  nearly  always  iTf^over  except  in  ^■ery  ymmg  cliil- 

h 

Cases  in  wliieh  the  pseudo-metuhmne  or  exiulate  if^  coiifiiH*t!  to 

v^nails.      These    regemhle    thojne    in    the    third   di vision ,    but    the 

[>ms  eire  less  marked*    Tliey  all  rpi'iiver  tiuless  eomplieatiuns  exhl. 

C?ase^   in  wliich  very  little  or  ii4>  exiniiite   is   ever  present,  the 

as  menibniiie  being  Kiniply  slightly  swollen  and  liypeneniie.    The«e 

ustially  flight  symptom??  and  recover,  but  are  important  to  diagnose, 

ley  may  infect  otliers, 

^d)  C^ses  of  [iseudf^-niembnineg  confined  thronghaiit  their  course  to 
no&e.     These  oeenr  elnefly  in  young  children.     The  ooni^titntionAl 

iptom^  arc*  slight,  and  all  s?o  far  recorded  have  reeoveretl.     These 

5is  are  seldom  met  with, 

(7)  Exudates  or    psondo-membmnes  confincnl  to    the  eyelids,  skin» 

■octal,  and  vaginal  miieons  membranes.     The  eases  confined  to  the  first 

vo  locations,  as  a  rule,  presc^nt  few  constitutional  symptoms  if  the  throat 

unaftectecL     When  the  reetiim  and  vagina  arc  attacked  the  severity 

ui  the  symptoms  will  depend  on  the  extent  of  the  lesions. 

Though  the  association  of  fttreptoeoeei  and  i>tlier  bacteria  with  the 
Klebs-LofHer  bacilli  undoubtedly  Influeneee  the  local  and  general  i^ymp- 
toms,  yet,  as  far  a:^  can  be  jmlged  from  enltnres,  they  have  little  influence 
on  the  mortality.  In  the  &.hape  and  sisfe  of  the  Loffler  bacilli  I  found 
no  constiwt  ditilerences  which  could  he  utilized  for  progiiosift, 

Theatmknt  op  Diphtheria* — Pt-ophifiaxLs.^'rhv  patient  ill  with 

diphtheria  is  to  he  isolated  as  far  as  circumstances  permit.     \\*bcrcver 

jossible  he  should  have  a  separate  room.     Thost^  wlu*  care  for  the  sick 

ihould  wear  a  special  outer  garment,     lie f lire  leaving  the  n>om   this 

gown  slioiilrl  1h^  thnnvn  <iif  and  the  Imiids  carefully  washetl  and  rin^ 

with  an  antiseptic  solution. 

The  patient  should,  when  old  enough,  expectorate  into  some  recepta- 
cle containing  a  disinfectant.  Everything  soiled  by  the  mouth  dis- 
charges should  be  disinfected  by  soaking  in  some  disinfectant  solution, 
by  boiling,  or  by  burning.  The  throat  secretions  are  to  be  considered 
dangerous  until  at  least  three  weeks  after  the  beginning  of  the  attack. 

Wherever  possible  the  disappearance  of  the  diphtheria  bacilli  should 
be  established  by  the  bacteriological  examination  of  cultures.  At  the 
conclusion  of  the  illness  the  bedding  and,  where  possible,  the  carpets 
should  be  disinfected  by  steam,  and  tlie  furniture,  floor,  and  walls  wiped 
off  with  a  1  :  500  solution  of  bichloride  of  mercury.  Finally,  it  is  well 
to  burn  3  pounds  of  sulphur  to  each  1000  cubic  feet  of  air  space  in  the 
patient's  room. 

The  disposal  of  the  a])parently  healthy  members  of  an  infecte<l 
family  is  a  matter  of  great  importance.  They  frcfpiently  have  already 
become  infected  before  the  first  case  is  diagnosticated,  and  if  sent  away 
they  may  carry  the  disease  to  the  children  in  the  families  which  they 
visit.  It  is  wise,  therefore,  not  to  send  them  away,  unless  they  have 
not  been  exposed  to  the  one  taken  sick,  and  only  then  to  places  where 
there  are  no  children.  All  those  who  have  been  exposed  or  expect  to 
be  exposed  should  receive  a  moderate  injection  of  antitoxin  as  a  pre- 
ventive, 100  to  300  units  (see  page  703)  according  to  age.  It  is  w^ell 
also  to  frequently  gargle  the  throat  and  cleanse  the  nostrils  with  some 
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imild  ek'im.'^in^  suliitlun,  sin^fi  us  1>oIk*11's,  or  ii  wouk  dii^infpc'tant,  snch 
las  1  :  1 0,001 »  iM[iit'(iiis  snluliuo  of  hi<'|jlt)ritie  of  inert'ury.  An  ininiinHZ' 
[iii^  dost'  of  aniiloxiii,  toj^^ethor  with  flu*  frt'ijufnt  clL-ansin^^  of  tlie  tlirujit, 
will  i>raetitrally  ens^ure  an  immunity  from  dijihtheria. 

Liivai  Treatmeni. — If  one  could  destroy  tlie  diplitlKTia  Imcilli  at  a 
timo  when  ihey  are  loealizi'd  to  mw  spot  oj'  mneons  mt^nihrant%  the*  disp- 
ense mi^ht  he  at  once  ahort^'d  and  its  L'Xtensiotj  t*»  (hsfant  [utrts  mi^^ht 
be  pro  vented, 

Maiiv  clinicians  of  ^^^rcat  cxpiiricncc  in  tlje  treatment  (>f  diiihtheria 
have  advised  various   incthtwls  to  accomplish   this   dcsirt'tl  result,  but 

Fia,  49. 


X 


Position  of  vUiH  fturlng  irHgMtUin 


personally  I  liclieve  thnt  their  siieeen^  mu.^t  always  be  lijnite*!,  juhI  for 
the  followinrr  reasons:  The  diplithrrin  lv;t(*iHi  are  not  liuiited  ta  the 
exact  spot  where  the  psLnido-mcntl^ranu  has  tlevehipcd.  Tliey  are  pre,'^- 
cnt  in  the  throat  secretion,  bathing  all  parts  of  the  pharynx  and  ttwsils 


r 


dipiitherl 


^efllre  even  tJie  IcK'al  k^^^ionis  are  luajiifot,  living  tlius?  iu  the  crypte 
d  recesHfH  nf  the  parts  they  are  not  all  killed  by  ^nvh  antiseptic  fluids 

are  attempted  t<»  be  iipplied  to  theiiK     Fiirtiier,  at  tlm^e  ]ilaee.«  where 

il  leisiuiia?  are  np parent  t]ie  baeiili  are  already  presf*nt  tieneath  the 
f^erfieial  layers  of  membrane,  and  cannot  \m  directly  iuHneneed  hx 
uitiseptie  flnids. 

If  the  bacteria  wt'te  upon  a  dead  surface,  we  eoidd  kill  theni»  but  to 

struy  them  without  injuring  the  living  epithelium  is  a  very  diJTerent 

idertaking.     Just  a  year  ago  a  series  of  exjieriments  weit*  carriiH]  out 

^  the  resiiient  physicians  cd*  the  New  York  Hospital  f\>r  ContagiciUt 

jisc^a^es  (Drs.  White  and  iSimerset)  to  test  the  eoniparative  vabie  of 

irrigating  the  nose  and  tliroat  with  simple  cleansing  s^jlntions  ami  with 

disinfci'tanls  (1  :  4000  l>iclik>ride  of  mercury  antl  5  to  10  yi>liime  sola- 

tiuns  of  peroxide  of  hydrogen).      After  a  pretty  thornugh  trial   it  was 

very  diflicult  to  see  more  than  a   trifling  advantage  in  the  antiseptic 

solutions. 

If  we  attempt  to  kill  the  Iminlli  !>}■  caustics  or  actual  cautery,  we  are 
apt  to  injure  the  tissue?^  without  killing  all  of  the  baeteriajso  iloing  pmb- 
auly  more  harm  than  g<iod,  I  belieyej  tliereiVu-e,  that  we  should  not  use 
any  treatment  which  \\  ill  irritate  or  lacerate  the  nuKxms  meinlimne.  I 
believe  that  no  swab  should  be  used  to  make  appliciitii»ns  to  the  mueotis 
membnme  uu less  it  is  done  by  the  physician  or  Ijy  a  trained  nurse,  and 
only  then  with  the  greatest  care.  Personally  I  prefer  to  trust  to  irriga* 
tion.  For  the  nostrils  I  prefer  a  simple  tcpiil  salt  si^bition.  This  is 
best  applied  througli  the  fuuntiiin  Kvring*\  If  tlie  ntjstnls  are  so  timily 
phigged  that  great  ju^ssure  is  needed,  theu  an  onliuary  haitl-ru liber 
syringe  etin  be  used.  To  its  point  is  attached  a  short  rubber  tulie,  end- 
ing in  a  bulb  to  fit  the  nostrils.  The  force  needed  may  be  v'ery  great, 
but  the  shock  is  of  less  harm  than  the  continued  total  occlusion  of  the 
nostrils  with  the  probable  j)roduetion  of  sepsis. 

When  the  local  lesions  of  diphtheria  arc  limited  to  the  tonsils,  irri- 
gation of  the  nostrils  is  uniiecessarv,  but  when  the  posterior  nares  are 
involved,  the  nostrils  should  be  irrigated  three  to  six  timers  a  day. 
Even  weak  solutions  of  ])eroxide  of  hydrogen  are  often  very  irritating 
to  the  nasal  mucous  membrane.  Great  care  shcaild  be  taken  if  it  is 
thought  desiral)le  to  use  this  substance  in  the  nostrils.  For  the  irriga- 
tion of  the  mouth  and  pharynx  either  a  normal  salt  s<^)lution  or  a 
1  :  4000  bichloride  of  mercury  or  a  five-volume  peroxide  of  hydrogen 
solution  may  be  employed.  If  antise])tic  solutions  are  used  small  blunt- 
])ointed  glass  or  rubber  syringes  are  employed. 

In  older  children  and  adults  the  cleansing  and  soothing  effects  of  irri- 
gation are  often  marked.  In  these  cases  I  prefer  to  use  irrigation  with 
warm  salt  solution  every  hour  or  two,  and  then  every  three  to  .<ix  hours 
to  irrigate  with  some  antiseptic  solution,  especially  a  1  :  1000  bichloride 
solution.  The  irrigati<ai  of  the  throat  is,  as  in  the  case  of  the  nostrils, 
best  carried  out  by  the  fountain  syringe.  In  young  children  the  irriga- 
tion of  the  nose  and  throat,  either  with  simple  salt  s(dution  or  with  an- 
tiseptics, every  few  hours,  is  of  great  service  unless  they  struggle 
against  it.  Such  cases  to  be  handled  pro]K'rly  need  the  greatest  amount 
of  good    judgment. 

When  the  strength  is  good  and  the  nostrils  and   pharynx  are  full  of 
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discharge  and  membrane,  it  is  well  to  insist  on  cleansing  by  irrigation. 
When,  however,  the  child  is  much  prostrated,  and  struggles  against  it, 
irrigation  may  have  to  be  omitted. 

The  giving  internally  of  the  tincture  of  the  chloride  of  iron  or  of 
the  bichloride  of  mercury  in  small  frequent  doses  has  considerable  local 
effect  upon  the  mucous  membranes  of  the  throat  and  pharynx. 

In  hospital  cases  the  irrigation  of  the  nostrils  with  salt  water,  1  per 
cent,  boric  acid  solution  or  1  :  4000  bichloride  solution,  has  not  appeared 
to  cause  ear  trouble.  Indeed,  suppuration  of  the  middle  ear  has  been 
rather  less  frequent  when  this  method  was  employed. 

General  Treatment. — The  air  in  the  patient's  room  should  be  as  pure 
as  possible  and  kept  at  a  temperature  of  70^-72°  F. 

The  treatment  of  diphtheria  by  antitoxin  will  be  considered  later 
(page  692). 

The  drugs  suggested  for  the  treatment  of  diphtheria  have  been  num- 
berless, but  few  of  them  have  proved  themselves  as  of  use  generally. 
At  the  New  York  Hospital  for  Contagious  Diseases  mild  cases  are 
given  an  abundance  of  light  diet,  milk,  broth,  eggs,  etc.,  and  a  dose 
of  1000  units  of  antitoxin.  This  and  the  local  treatment  is  all  they 
receive.  More  severe  cases  are  given  brandy  from  half  an  ounce  to 
twelve  ounces  in  the  twenty-four  hours,  according  to  the  severity  of  the 
disease  and  the  amount  of  prostration  and  the  weakness  of  the  heart 
action.  In  these  severe  cases  and  in  any  where  paralysis  threatens, 
strychnine  is  given  three  times  a  day  in  doses  of  ^  to  y^^  grain.  As 
the  patients  begin  to  convalesce  they  are  given  the  carbonate  or  albu- 
minate of  iron  as  a  tonic  if  they  show  much  anaemia. 

A  complicating  pneumonia  is  treated  as  it  is  when  present  in  other 
conditions. 

The  antipyretics  are  to  be  avoided,  because  of  their  depressant  effect, 
and  also  because  the  temperature  is,  as  a  rule,  not  seriously  high  in 
diphtheria. 

The  tincture  of  the  chloride  of  iron  in  moderate  doses  may  be  of 
benefit,  both  locally  and  for  its  tonic  effect,  though  if  it  causes  nausea  or 
vomiting  it  should  be  stopped.  Large  doses  do  not  appear  to  have 
any  more  beneficial  effect  than  small,  and  are  more  apt  to  cause  irrita- 
tion of  the  stomach.  The  internal  administration  of  bichloride  of  mer- 
cury has  not  seemed  to  me  to  be  of  any  great  value.  Good  observers 
advocate  small  doses  of  quinine.  I  myself  have  had  but  little  experi- 
ence with  its  use. 

Whenever  paralysis  of  the  muscles  of  deglutition  has  become  suf- 
ficiently marked  to  prevent  the  swallowing  of  food,  it  is  necessary  to 
feed  through  a  soft-rubber  tube  passed  through  the  nose  to  the  pharynx 
and  oesophagus. 

Treatment  op  Laryngeal  Diphtheria. — For  the  relief  of 
obstruction  in  lar}'ngeal  diphtheria  there  is  the  inhalation  of  the 
fumes  of  subliming  calomel,  the  inhalation  of  warm  steam  with  or 
without  lime  or  other  additions,  the  application  of  warmth  or  cold  over 
the  larynx,  and  the  use  of  medicines  internally,  especially  those  causing 
nausea  or  vomiting. 

The  first  two  are  the  most  important  means  of  combating  the  begin- 
ning laryngeal  obstruction. 
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Calomel  Fwmigatmn.—T\\\i^  \\n%  first  aclvixuttcfl  by  Corbifi  in   18K1, 

I    has   since    been    exteiimvely  iissikL     The  tiihalation  of  subUnnng 

•mel  does  not,  as  some  claim,  destroy  the  iiiplitheria  bucilli,  Imt  it 
\  appireiitly,  in  t^oriic  casey,  gn?atly  relieve  tlie  obtjtnictioii  with  ib 

itrnpanyin^  M'niptortit^.     Thi.^  tio  ofWii  follows  each  employment  uf  it 

i  therc^  secinrt  no  (h>iibt  of  its  actioiL     It  iloes^  not,  however,  aiforr] 

tef  in  all  cju^e.^,  even  whni  used  very  early. 

The  mathotl  of  enij^loying  culomel  fumigation  variepi  with  the  af>pa- 

tus  at  hand.     The  cliild  should  hv  put  in  ixw  iinjvrovised  tent  so  as  to 

^afine  the  limieH  suffieiently  to  fill  the  tent  witli  a   rather  dense  whtt^ 

moke.     Ten  to  twenty  j^^rains  i»an  l>c  tlirown  on  a  few  live  coals  placed 

•n  a  shovel  and  lidd  under  the  tent  while  it  snldimes,  or  a  lump  of  live 

lal  may  be  put  in  an  iron  or  earthenware  ves-^i^  and  over  it  a  i^trip  of 

iron  or  an  iron  spof*n  upon  which  the  caluinel  is  placinh     In  the  hirjper 

cities  a  suitable  apparatus  can  be  bought  ready  for  use,  which  i?^,  nf 

course^  nn)re  convenient. 

Steam. — The  inhalation  of  warm  steam  is  certainly  at  times  of  j^niU 
benefit.  To  tbc  water  may  be  added  equal  partn  of  lime  ^vater,  or  t4i 
each  pint  one  or  two  teas[>oonfuls  of  compound  tinetiire  of  bt^nxoiri. 
The  warm  damp  vapor  is  the  chief  thing.  The  steam  shuuhl  Ik*  inhaltHJ 
as  warm  a,s  possible,  and  the  jmlient  is  j^rotected  from  the  damjmesw  by 
a  covering  of  oil,  nmslin,  or  a  thin  blanket. 

If  in  a  strong  child  tlic  laryngeal  symptoms  increase  so  that  it  i?c^*mft 
as  if  intubation  will  soon  become  neees^sary^  it  is  w*e!l  to  try  the  effect 
of  vomiting.  For  this  [Juq)ose  a  do^  of  \  to  1  fluidounee  of  gynip 
of  ipecac  should  be  given  every  ten  minutes  until  cffe^«*tive.  Iiii^teau 
of  ipecac,  tartar  enietii*  or  the  yellow  sulisulphate  of  nuTcnry^  ij— v  pr* 
to  a  child  nf  two  years,  and  repeated^  may  be  given.  It' an  attack  ut" 
vomiting  does  not  give  appreciable  relief,  it  is  not  well  to  repeat  it,  as  it 
exhausts  the  child  and  offers  but  slight  hope  of  benefit.  If  a  chil4  is 
much  prostratcul,  it  is  unwise  to  resort  to  emetics  at  all. 

Intubation  and  Tracheotomy. — If  in  spite  of  treatment  the  laryn- 
geal stenosis  advances  so  far  that  actual  obstruction  to  breathing  is 
marked  and  increasing,  we  nuist  resort  to  intubation  or  tracheotomy. 

By  one  or  the  other  of  these  means  we  overcome  the  obstruction  to 
the  entrance  of  air  through  the  larynx,  and  thus  prevent  suffocation, 
unless  the  membrane  is  too  extensive  below  the  end  of  the  tube.  We 
also  aid  the  expulsion  of  mucus  and  portions  of  membrane  through  the 
opening  formed  by  the  tube.  The  insertion  of  the  tube  does  not,  of 
course,  limit  the  extension  of  the  disease  or  prevent  complications. 
The  apparent  improvement  due  to  the  removid  of  the  obstacle  to  respira- 
tion will  therefore  only  be  permanent  when  the  disease  itself  is  not  too 
severe. 

The  time  at  which  intubation  should  be  ])erformcd  is  a  question  of 
the  greatest  im})ortance. 

The  insertion  of  a  tube  into  the  larynx  is  not  wholly  a  matter  of  in- 
difference even  in  trained  hands.  More  or  less  abrasion  of  the  swollen 
and  inflamed  laryngeal  nmcous  mend)nine  may  be  caused  by  its  inser- 
tion, and  its  presence  for  several  days  is  very  likely  to  cause  a  sufx?rficial 
ulceration,  either  where  its  lower  end  impinges  on  the  trachea  or  where 
its  sides  cause  pressure. 
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( )ii  till'  ntfior  liiiiitl,  SO  s«)oii  a>  the  laryngeal  stenosis  becomes  so 
nijirked  tlint  tfic  person  stnig^^les  for  air,  iiiifl  in  spite  i*f  the  striij^le 
iiiiiiieient  ai-ration  of  the  hloiHJ  dui'ii  not  tiike  plaee,  that  eunilition  is  a 
^reat  dctrinieut  to  liie  euinlition  of  tlie  child  lonj;:  before  any  actual  suf- 
foeation  is  impending. 

In  spite,  then,  uf  the  jK>ssibIe  injnry  to  the  hirynx  of  the  insertion 
and  retentio[i  of  the  tnhe,  we  ?^hoidd  not  wait  ti)o  long  and  thus  allow  a 
jiireater  injnrv  to  oeeur. 

If,  therefore,  the  stenosis  steadily  increases  and  the  retraction  of  the 
epigastric  and  jugidar  regions  becomes  deeidtHj,  and  cyanosis  is  evident, 
it  is  better  not  to  wait  longer. 

If  it  is  exjM>eted  to  intubate,  one  would  oj^erate  at  a  somewhat  earlier 
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It  consists  of  a  series  of  six  tubes  of  varyiiif^  sizes,  both  as  to  the  cali- 
bre and  len^tli.  Tbev  are  armnptet!  to  fit  tho  larviix  at  diflerent  a^s ; 
the  tubes  usually  supplied  are  thusr  suitaljle  ft»r  rliUdreu,  but  espeeially 
[rrepared  tubes  Ibr  aduh>  can  also  be  prmured. 

Besides  tbe  set  \A*  tubes  tluTi^  is  an  iutn^dueer,  an  extractor,  and  a 
inrnith  gag.  The  tube  as  seen  iu  tlie  iiluitrigraph  is  enlarged  at  its  upper 
end  [Kisteriorly  ;  there  is  al^o  a  moderate  swelling  in  the  middle  portion, 
wljirh  tits  into  the  ventricles  of  the  larynx.  Through  the  lip  of  the 
np|)er  end  of  the  tube  there  is  a  perfomtion  for  the  passage  of  a  strong 
tlireatb 

The  iutn*dueer  consists  of  a  straight  wrxKlen  handk^  ending  in  a  steel 
rod,  which  at  its  last  inch  is  eiirvt^l  downward  at  au  angle  of  IKJ*^.  It 
ends  iu  a  small  screw  tip  on  to  which  tlie  small  rod  wiiicli  holds  the  tube 
screws*  Over  the  rod  uf  the  instrument  a  flexil>lc  outer  tube  is  attached; 
this  may  hv  slmvcd  duwu  over  the  nA,  tlius  pushing  the  tube  from  the 
holder  after  it  lias  Ik  en  placed  in  the  larynx. 

The  extractor  is  shaped  like  a  piur  of  laryngeal  ibrceps ;  the  lower 
arm  euds  in  a  wooden  handle.  Through  the  junctTire  of  the  steel  and 
wofiden  parts  there  pi^sses  a  screw  which  is  so  i>laced  that  it  can  be  made 


Fig.  51. 
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Petition  of  chilfl  during?  v^jKi^rntion  of  Intubation. 


to  project  a  greater  or  lessf^r  distance  from  tlie  haudle,  and  thus  prevent 
the  full  apiu'oximaticin  of  the  two  arms  of  the  extraetor.  This  regulates 
tbe  extent  to  which  the  ilfjs  can  be  separated.  If  by  any  means,  therc^ 
fore,  the  tips  of  the  extraetor  have  not  entered  the  tube,  they  are  thus 
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prevented  from  spreading  too  widely  apart  and  injuring  the  tissues  of 
the  larynx. 

Intiibatum  in  Ldvyngeul  Diphtheria. — Position  for  Intubation, — The 
child  should  be  wrapped  in  a  sheet  or  in  a  blanket,  so  as  to  confine  the 
extremities,  but  leave  the  neck  exposed.  Pin  the  sheet  behind.  The 
child  should  be  held  in  the  lap  of  one  nurse,  sitting  in  upright  position 
with  the  head  against  the  left  shoulder.  The  mouth  gag  is  inserted  in 
the  left  side  of  the  mouth,  and  held  in  place  by  a  second  nurse  who 
stands  behind  and  who  at  the  same  time  steadies  the  child's  head.  The 
head  should  be  kept  erect. 

If  necessar}' the  child  can  be  intubated  lying  down,  and  some,  indeed, 
prefer  this  position. 

Insertion  of  the  Tube. — The  index  finger  of  the  left  hand  is  passed 
along  the  dorsum  of  the  tongue  until  it  feels  the  epiglottis.  It  is 
then  passed  behind  the  epiglottis  until  it  touches  the  arytenoids.  In 
a  small  child  the  epiglottis  is  often  difficult  to  feel,  and  in  any  ease 
where  there  is  much  swelling  it  may  be  impossible  to  make  out  its  exact 
location. 

To  insert  the  tube,  which  has  been  selected  of  the  proper  size  and 
placed  on  the  introducer,  it  is  passed  along  the  inner  side  of  the  index 
finger  down  to  the  tip  of  the  finger ;  the  handle  bars  are  then  raised  and 
the  tube  is  passed  downward  and  forward  into  the  larynx.  In  doing 
this  the  finger  is  pushed  slightly  aside  by  the  tube.  The  beginner  is 
very  apt  not  to  j>ass  the  tip  of  the  tube  sufficiently  forward,  and  may 
thus  pass  it  into  the  oesophagus.  The  tube  having  passed  into  the  larynx, 
place  the  tip  of  the  index  finger  of  the  left  hand  on  its  upper  end,  push 
the  tube  off  with  the  obturator,  and  withdraw  it. 

In  the  insertion  of  the  tube  and  in  the  extraction  of  the  holder  one 
should  be  sure  to  keep  the  tube  in  the  median  line.  It  is  also  very 
essential  to  have  the  child's  head  kept  |>erfeotly  still. 

A  thread  which  has  been  passed  through  the  eye  of  the  head  of  the 
tube  is  left  until  one  is  perfectly  satisfied  that  the  tube  is  not  clogged 
with  membrane  and  that  it  is  giving  pro|)er  relief  to  the  child. 

It  is  also  necessary  to  be  sure  that  the  tube  has  not  passed  into  the 
pharj'nx  and  oesophagus. 

After  the  insertion  of  the  tube  it  is  well  to  give  the  child  a  little  water 
and  whiskey,  in  onler  to  cause  it  to  cough  by  the  slight  irritation  ;  it  is 
also  valuable  as  a  stimulant  to  the  child  after  the  exertion  occasioned  by 
the  passage  of  the  tube. 

Afi:er  the  insertion  of  the  tube  the  operator  is  usually  able  to  ascer- 
tain whether  it  has  relieve<l  i\\G  stenosis  within  a  few  minutes,  but  in 
exceptional  cases,  where  the  child  is  very  weak,  it  may  Ix^  impossible  to 
determine  this  for  half  an  hour.  In  very  young  children  it  is  possible 
to  intubate  without  using  the  gjig,  but  in  older  children  one  runs  the 
risk  of  being  severely  bitten  without  it. 

Treatment  of  the  Patient  white  Intubated. — It  is  frequently  the  cus- 
tom to  raise  slightly  the  foot  of  the  lK»d  on  which  the  child  lies,  and  it 
is  always  well  to  keep  the  child  prostrate  if  j)ossible. 

A  matter  of  vital  importance  is  the  feeding  of  the  child.  This  is 
first  attempted  with  the  child  lying  down,  with  the  head  depressed  Inf- 
low the  rest  of  the  body.     If  the  child  does  not  take  fluid  nourishment 
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in  this  way,  it  h  allowed  to  ilriiik  in  the  natuml  manner.  If  it  is  Iia- 
ix»s.sible  to  feed  the  eliild  by  either  of  the^  means^  it  must  lie  fed  b\ 
a  stomach  tul»e  j*as^^  thmugh  die  ouj^"  into  the  ^oniaeh.  For  a  child 
of  one  to  tivo  year^  the  tiil>e  f-hould  be  the  size  of  a  No.  6  withott^r;  fi>r 
a  child  of  thret*  to  Wmv  yeai-s,  a  Xo.  8  mtheter.  Some  pbysic^iiui^  pre^ 
fer,  instead  of  a  fluid  diet,  foofl  which  is  of  greater  consistency  or  even 


Feeding  child  wearing  intiiYinUon  lube, 

entirely  solid     At   tlie  Willurd   Parker  H(»i^|»ital   for  Contagious  Dis- 

eiises?,  howeva^r,   fluid  dirt  is,  as  :i  rule,   preferred. 

Erirtu'iion  of  fit*'  ThIh-, — At  niiv  time  aftrr  the  insertion  of  the  tnl>t* 
it  iTiay  lir  rnn^fu'd  uji,  or  it  inny  berniiK*  oVi-^trurttHl  liy  nienibnine  either 
hi  or  king  tin-  tube  or  tilling  up  tlie  trarhni  In 'low.  Whenever  the  tuU* 
beeonies  obstructed  it  must  l>e  instantly  removed.  In  those  eanes  in 
win  eh,  however,  tlie  tuln'  is  neither  couched  up  nor  obstnieted  it  i«* 
found  best  to  leave  it  in  for  sueh  a  period  that  se*ven  days  have 
i*l:t|j>:e<I  from  the  time  of  the  beginning  steiit^sis.  If  tlie  tube  is  re- 
niovi'd  earlier,  it  will  nsually  have  to  Im»  replaced,  with  the  danger 
always  of  creating  slight  abntsions  or  injuries  of  the  hiryiix. 

Method  of  E\t'ff'acihnf  fhf  Tuhc. — The  child  is  held  in  exactly  the 
same  pi>sition  as  for  iutnbati<m*  As  in  intnbation  the  index  finger  of 
the  left  hand  is  jvas^ed  along  thr  dorsum  *vf  the  tongue,  then  belund  the 
epiglottis,  aud  downward  until  it  feels  the  end  i»f  the  tube  and  make's 
out  itn  lumen.  The  linger  shouhl  detect  whether  the  tube  is  lying  in 
the  proper  position — tliat  is,  with  the  long  diameter  of  the  upening  lying 
from  before  downward.     The  extractor  is  then  jmssed  along  the  finger, 
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as  tlie  tube  was  in  intubation,  until  one  brings  the  tip  of  the  extractor 
against  the  side  of  the  tip  of  the  finger  and  the  opening  into  the  head 
of  the  tube.  A  beginner  must  be  careful  that  he  does  not  mistake  the 
shoulder  of  the  extractor  for  the  tube.  The  handle  of  the  extractor 
should  be  raisinl  to  a  horizontal  i>osition,  as  otherwise  only  the  tip  will 
enter  into  the  tube  and  the  dangcT  of  slipping  will  be  very  great.  The 
extraction  is  accomplished  by  lifting  the  extractor  with  its  tube  until  it 
touches  the  hard  palate,  and  then  the  handle  is  lowered  through  an  arc 
of  00^  and  the  tube  removed.  In  young  children,  as  in  intul:)ation,  a 
gii^  is  not  necessary.  The  extractor,  a^  stated  in  the  description  of  the 
instrument  on  page  688,  is  provided  with  a  safeguard  in  the  shape  of  a 
siTcw  which  j)assi»s  through  the  lower  arm  of  the  handle  so  as  to  come 
in  contact  with  the  upper  arm.  This,  by  proper  adjustment,  serves  a 
double  purpose.  First,  it  prevents  the  opening  of  the  jaws  of  the  ex- 
tractor to  such  a  degree  as  to  injure  the  soft  parts  if  by  chance  it  should 
not  have  entered  the  lumen  of  the  tube ;  and,  second,  it  gives  informa- 
tion as  to  whether  the  tip  of  the  extractor  is  within  the  lumen  of  the 
tube.  For  with  the  sc.Tew  projx^rly  set  it  will  be  impossible  to  obtain 
the  click  of  one  arm  of  the  extractor  against  the  screw  if  the  tips  are 
within  the  lumen  of  the  tube.  When,  for  any  reason,  a  person  is  un- 
skilled in  the  extraction  of  the  tube — and  for  the  beginner  the  extrac- 
tion is  rather  more  difficult  than  the  insertion — it  is  possible  in  an 
emergency,  in  the  majority  of  cases,  to  easily  ex\ye\  the  tube  by  placing 
the  chihl  face  downwanl  with  the  body  slightly  elevated,  and  pressing 
gcMitly  agjiinst  the  trachea  along  its  anterior  surface,  just  below  the  end 
of  the  intubati<m  tube.  This  method  should  not  be  used  when  one  is 
skilled  in  nMiioving  the  tube  with  the  extractor,  because  there  is  always 
danger  of  causing  abrasions  of  the  mucous  membranes  by  too  forcible 
j)ressure.     The  tube  is  removed  from  the  mouth  by  the  finger. 

Another  form  of  extractor  has  been  us(m1,  that  devised  by  Dillon 
Krown.  This  is  employed  like  the  previous  method  when  one  is  not 
skilled  in  handling  the  extractor  invented  by  O'Dwyer.  In  order  to 
use  tli<*  Brown  extnictor  a  special  s<»t  of  intul)ati<m  tubes  is  ncK'essary. 
I'liese  have,  at  the  anteri(»r  <Mlge  of  tlu*  head,  a  small  loop.  This  allows 
an  <»x tractor  to  be  us(h1  which  is  attached  to  the  finger  and  which  ends  in 
a  little  hook.  The  fing<T  is  passc»<l,  with  the  hook  attacluMl,  over  the 
dorsum  of  th(»  tongue  until  it  touches  the  tube,  when  the  hook  is  passed 
into  the  loop  and  the  tube  thus  rein(»ved.  In  cas(»s  where  a  great  deal 
of  swelling  is  present  the  sw(»llen  tissues  are  apt  to  cover  up  the  little 
loo])  on  the  cihI  of  the  tube  and  make  it  very  difficult  to  remove  the  tube 
by  this  extractor. 

At  the  hospital,  immediately  after  the  extractitm  of  the  tulx',  the 
child  is  giv<'n  ^^^  grain  of  mor()hine  hyjxxlermically,  and  an  ice  bag 
is  applied  to  the  larynx.  It  is  sought  in  this  way  to  lesstm  the  irrita- 
tion and  swelling  in  the  larynx.  The  child  is  still  kept  in  a  recumbent 
position  for  one  or  two  days. 

When  the  tube  do<*s  not  give  relief,  one  of  two  things  is  possible 
either  a  tube  with  a  much  larger  lumen,  but  which  is  lighter  Hno  al»o 
may  be  insert(Ml,  or  tnicheot(»my  must  Ih'  i)erformed« 
will  one  of  these  large  calibre  tubes  succeed  where  til 
failed.     Tmcheotomy  will  more  often  give  relief,  bl 
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4  I  k  Ml  cxlonve  rhat  tn  ^he  of  die  tempiimiy  impntvntic^ 

oruT  of  the  emam  finmllv  ^^tR^^muk 

thotij^  at  the  a!it4»p>y  fn!qii«3tlr  a  mtidemie'ilt^^rrec'  ^f  q} 
i»il,  yet  it  ii?  pn>^mblt*  that  iJiis  Uikt!^  f^*f^  cAitHfly  in   ilti» 
le  the  nMslmnev:  of  tlie  tt^^pHJ*;:^  ha^  httn  grtatly  Ie^§e^ed  by  f  lit-  -rv< 
e  iofi'ctiufi. 

rhtre  arr  ti  fr»"  cai*s  wliere,  on  iM!<:t>aiii  of  pamly^ie^  i ir  the  grrm til  u_ 
iiulat»iiit«,  tlif  eliilil  b  uumble  tn  bnmthe  witlKKit  the  ttilie,  Hm^i" 
ofirkri*  trw!bec»t4>iuy  niay  be  tri<?d-  and  iht-  gntiiiilatit»n^  may  be*  it- 
%'h1  by  ii{>i*miiriii.  TIm.-  mlje  [inibahly  prMly^)Hft!^i'^  ^^mewhjit  Vti  tiiiPD- 
nlsL,  ami  ill  mtme  cmact*  it  t^ri^iUislv  tntcfferi^  wii}i  the  ffttlit^  of  tbr 
III.  Iti  tborif  cui^e^  where  tli€  unlitiar\^  tube  di»e«  mit  a^ftnl  tmShmmi 
^M'  for  the*  eipertomtioia  of  tht'  niut*u«-  and  lurit!«»iiiiig  iiii*ftihninL\  llir 
idiff  tube  df^vi^  by  O'Bwyer  may  Ije  «»ub^ituted.      The?^*  itrv  tiMiaDr 

llt€  Ad^tiuittf^jf  ami  DmfdrfiHta^M  f^f  JnhtbutiitH  nnd  TrtTrkmfifmw 
Cotttf tared, — Ititufmtion  hai*^  the  followiiig  adrattts^v^  :  It  i^|«iirt^§  i» 
cutting  (»[)enitii>n  uihI  t*aii?4^  no  ilaiigfr  of  henit^rrlui^;^  or  <*f  i^%tt'mil 
wouihI  inff'<-tii»ii.  Thi:  t'^msc^nt  of  the  fisirtnits^  1?^  id  ore  mj^^ilv  tibttiintfd. 
It  i^  j^t^iierally  easily  perfurmed  by  ane  at*tntjitutiie<l  to  the  |>nic-c*dun^  It 
requiriM  but  one,  or  preftnibly  two,  ai=isii?itanti?.  The  time  of  leavii^  iht 
tube  in  the  tliniot  avenigf^-;  le?^.     Tlie  iiiir?iing  b  simpler. 

T}ie  fpbjeetionft  are :  the  danger  of  the  ideeration  of  the  tii^^^iacH  ftvini 
preKKiire,  theditfieiilty  of  iKlmini^tering  nutrimeut^an<l  the  nutrv  fn^njut^iit 
insiittieieney  of  tlie  rehef  atfortliH].  lu  uKHHit  2  f>er  eeiit,  of  the  t^j^i^ 
it  win  be*  found  tl^mt  the  ehild  eannot  breathe  without  the  tube  for 
weeks*  after  tlie  di.sii[>|H'^intnee  of  all  other  syniptom^s*  If  thij*  is  dm* 
to  jKinilvHii^,  rei'overy  ii^ually  takes  j>laee  after  wet^ki*  or  nioiitli?^  If 
the  obi^tnirtion  is  due  to  a  ^rowtli  of  granulations,  it  may  be  ii<*<^*^siin' 
to  renK>ve  tlieiii  by  ojKTation,  and  to  do  thirs  a  preliminary  tracheotomy 
will  generally  be  necessary. 

Commonly  in  America  intubation  is  first  jx^ibrmed  in  all  cases,  and 
tracheotomy  only  in  those  in  which  the  relief  is  not  satisfaotor>',  either 
at  the  time  of  the  insc»rtion  of  the  tube  or  later.  Here  tracheotomy  may 
^ive  free  breath in<j:,  but  in  a  majority  of  these  cases  the  membrane,  still 
ext(»ndin^,  will  a^in  produce  obstruction,  and  thus  the  fatid  temiination 
is  only  somewhat  delayed. 

Diphtheria  Antitoxin  in  the  Treatment  of  Diphtheria  and  as  an 
Immunizing  Agent. — The  foimdation  for  the  treatment  of  diphtheria, 
and  to  a  less  extent  of  certain  other  diseases,  with  antitoxin  rests  upon 
the  fact — and  it  is  well  to  keej)  in  view  that  it  is  a  fact — that  the  blood 
and  scrum  of  animals  inunuiiized  apiinst  certain  diseases  contain  sub- 
stances, called  antitoxins,  which,  when  injected  into  healthy  animals, 
will  <i:ive  them  immimity  to  the  sanie  diseases.  Further,  not  only  will 
the  serum  confer  immunity  to  later  inrection,  but  will,  if  not  jj:iven  too 
late,  prevent  th(»  otherwise  fatal  ontcome  of  the  disease  in  animals  already 
ill.  The  resnlt  is  much  the  siuue  whether  the  antitoxin  is  given  to  an 
animal  before  or  at  the  sjune  time  as  the  dose  of  toxin  or  virulent  bac- 
teria, but  varies  greatly  for  each  hour's  delay  in  giving  the  antitoxin 
after  the  infection  has  taken  place.  The  longer  this  period  is  the  greater 
the  amount  of  antitoxin  neixled  and  the  more  doubtl'ul  the  recovery. 
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The  first  publication  demonstrating  the  antitoxic  power  of  the  serum 
of  animals  immunized  against  diphtheria  in  the  treatment  of  experimental 
diphtheria  was  made  by  von  Behriug  in  December,  1890. 

The  first  trial  of  antitoxin  serum  in  human  diphtheria  was  made  in 
the  autumn  of  1891  in  the  city  of  Berlin. 

Mode  of  Action  of  Antitoxin. — It  seems  probable  that  antitoxin  does 
not  act  directly  in  any  way  upon  the  toxin,  but  rather  upon  the  tissue 
elements  in  such  a  way  as  to  make  them  insusceptible  to  the  poisonous 
action  of  the  toxin. 

After  the  cells  have  been  to  a  certain  extent  affected  by  the  toxin, 
the  protective  power  of  the  antitoxin  can  no  longer  be  exerted  and  the 
lesions  progress  in  spite  of  it. 

Derivation  of  Antitoxin, — From  the  fact  that  the  antitoxin  devel- 
ojkkI  in  the  blood  of  an  animal  is  only  antitoxic  for  the  special  toxin 
with  which  it  was  injected — that  is,  tetanus  antitoxin  only  immunizes 
against  tetanus  ])oison,  diphtheria  antitoxin  against  diphtheria  poison, 
etc. — it  would  appear  that  the  antitoxin  must  be  derived  from  the  toxin. 
A  substance  which  seems  to  be  the  same  as  diphtheria  antitoxin  has 
indeed  been  obtained  from  diphtheria  toxin  by  electrolysis. 

There  are  certain  facts,  however,  which  teach  us  that  the  living  tissue 
elements  probably  are  a(;tively  associated  in  the  transformation.  Thus 
in  animals  freshly  immunized  small  doses  of  toxin  will  produce  far 
larger  amounts  of  antitoxin  than  these  same  doses  will  produce  when 
the  animals  have  been  long  under  treatment.  The  amount  of  antitoxin 
produced  seems  to  depend  more  on  the  extent  of  the  reaction  of  the  an- 
imal to  the  injections  than  on  the  amounts  of  toxin  introduced.  The 
diphtheria  antitoxin  is  obtained  for  medicinal  purposes  almost  entirely 
from  horses.  These  animals  receive  repeated  doses  of  diphtheria  poison 
in  coiistiintly  increasing  amounts  until,  after  from  two  to  four  months, 
their  blood  serum  contains  sufficient  amounts  of  antitoxin  to  be  service- 
able for  treatment  in  human  diphtheria. 

The  power  of  the  diphtheria  antitoxin  to  neutralize  the  poisonous 
effects  of  the  diphtheria  toxin  in  animals  is,  as  before  said,  an  absolute 
fact  which  has  hiyen  shown  to  be  uniformly  true  in  thousands  of  experi- 
ments. We  have  every  reason  to  expect  that,  since  the  toxin  in  human 
diphtheria  is,  so  far  as  we  can  determine,  exactly  the  same  toxin  as  that 
in  diphtheria  in  animals,  this  power  of  the  antitoxin  to  make  harmless 
the  toxin  will  manifest  itself  in  man  under  similar  cxuiditions. 

We  have  every  rciison,  therefore,  to  ex|>ect  it  to  almost  certainly  pre- 
vent, for  a  time  at  least,  an  attack  of  diphtheria,  but  as  to  its  exact 
vahie  at  different  stages  in  the  development  of  the  disease  only  clinical 
experience  can  determine. 

**  If,''  as  Welch  '  so  well  states  it,  "the  curative  effects  of  the  serum 
are  brought  about  through  the  agency  of  the  living  cells  of  the  body, 
we  can  understand  why  these  effects  will  not  follow  the  injection  of  the 
serum  with  the  (rertninty  and  precisitm  of  a  chemical  reaction.  The  cells 
must  be  in  a  condition  to  re*j>ond  in  a  proper  way  to  the  intro<luction 
of  the  antitoxic  serum.  For  one  reason  or  another  this  resjxmsive 
power  may  be  in  abeyance ;  we  know  that  it  may  be  weakened  or 
destroyed  by  the  intense  or  prolonged  action  of  diphtheria  ]M)isons,  or 

'  Welch,  Bulletin  (tf  the  Jn/ms  ILipkiun  llonpital^  July,  1895. 


9i  DIPUTHEHIA. 

by  other  previous  and  coexistent  diseases,  t\t  by  inherent  weakness  or 
tliert'  may  even  lie  jsome  indivUhml  i*lioi!iync*m«%y  whicli  hinders  the  cni- 

tfjoiaiy  rejiprmw  of  the  eella  to  i\\v  untitoxni. 

*H'liriiitjl  rx|ierienee  sliows  thiit  enses  t>f  cliplitherin  inherejitly 
refractory  ti*  untitoxio  yenuii  urc  t^xet^ptional,  although  they  do  eertainly 
fnim  tinjo  to  time  c>cK.^ur," 

The  antitoxie  serum  exerts  no  haetericidal  effeet  upon  the  diphtheria 
biicillii»,  ahln*ug!i  when  admin is^teretl  in  [jroper  qiiuntities  Milliciently 
early  in  the  disease  it  arrests  the  spread  of  the  loL-al  iiiflaTnmntiun  whirli 
is  caii£?etl  liy  the  baeilhii^,  Virnleiit  hiicilli,  ^^  fiir  iis  tht*  rrstdt8  in  Ni*w 
York  go,  seem  to  pemt^t  in  the  tlimat  for  about  a.s  long  a  period  as  in 
the  eaBe&i  formerly  not  treated  with  antiloxin. 

One  of  the  nios^t  important  eharaeter?^  (vf  antitoxin  i&  that  it  refjain*-* 
a  definite  qaautity  to  neutmlis^e  the  efteets  *>f  a  deKnite  tjimotiiy  of 
toxin.  In  animals  the  eurative  dose  of  antitoxin  stands  in  a  definite 
quantitative  relation  to  the  wizt^  and  s^useeptihility  of  the  individual 
and  to  the  amtamt  and  intensity  of  the  jxMson  in  the  .^yi^tenL  If 
an  animal  does^  not  receive  a  Buftieient  amount  of  antitoxin,  it  fre- 
quently dieis  ahnost  as  qniekly  as  one  having  rei'cived  no  antitoxtii 
at  id  I.  We  have  no  method  of  detennintn^  how  mueii  and  how  viru* 
lent  the  poison  niiiy  be  in  a  given  ease  of  human  diphtheria,  nor  how 
sum-eptilile  to  toxin  the  patient  may  be.  The  dose  of  antitoxin,  theny 
fore,  in  human  diphtheria  m  em  pi  Heal  ^  the  main  faetors  t<i  *letenninf 
it  Ixung  the  age  ot  the  patient,  the  es^timated  duration  of  tlie  dij^-aK^*  iij* 
to  the  time  f>f  the  administration  of  the  remedy,  and,  most  inifvtirtaal 
of  all,  the  .4i^ verity  and  extent  of  the  dis<*a,se» 

As  the  senun  is  mipable  of  inducing  unpleasant  syniptonig^  it  if* 
desindde  not  to  give  an  exeesmve  quantity*  \\  is,  however,  necessary 
not  to  err  on  the  opposite  side  and  give  too  little,  for  it  is  far  more 
important  to  give  sufficient  to  overcome  the  dangers  than  to  endeavor  to 
avoid  by  too  small  a  dose  the  after  possible  unpleasant  eflfects. 

It  is  very  important  to  bear  in  mind  tliat  the  diphtheria  antitoxin 
only  immunizes  against  the  poison  of  the  diphtheria  baeilli,  and  that,  in 
so  far  as  the  lesions  in  any  ease  of  diphtheria  are  due  to  the  action  of 
the  poisons  f)roduced  by  other  bacteria,  these  lesions  will  be  in  no  way 
infliieneed. 

The  lesions  of  diphtheria  are,  as  a  rule,  at  the  beginning  mainly  due 
to  the  action  of  the  toxin  of  the  diphtheria  bacillus,  but  later  inflam- 
mation may  take  place,  due  to  other  bacteria,  so  that  septieaemia  or 
pneumonia  may  develop,  which,  being  (hu;  not  so  much  to  the  diph- 
theria l)acilli  as  to  streptococci  or  j)ncumococci,  will  of  course  advance 
without  regard  to  the  use  of  the  diphtheria  antitoxin. 

These  facts  impress  us  still  further  with  the  importance  of  using  the 
antitoxin  early,  for  we  are  not  only  thus  enabled  to  immunize  the  cells 
against  diphtheria  toxin,  but  by  preventing  the  advance  of  the  di.sease 
we  ward  off  these  hater  infections. 

\\  e  have  no  way  of  gauging  accurately  at  any  given  period  of  the 
disease  the  extent  of  the  damage  already  inflicted  upon  the  cells  of  the 
body.  If  the  nerve  cells  have  already  been  so  damaged  that  paralysis 
must  follow,  or  the  cardiac  nerve  cells  or  nniscular  fibres  have  been 
similarly  injured,  or  the  renal  epithelium  so  affected  that  degeneration 
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and  nephritis  ensue,  the  administration  of  antitoxin  cannot  restore 
those  cells  which  are   already  on  the  way  to  degeneration  and  death. 

The  effects  which  follow  the  injection  of  the  antitoxic  serum  in 
individual  cases  are  not  new  and  strange.  Nothing  happens  which  the 
physician  may  not  have  occasionally  seen  to  hapi)en  in  cases  treated  in 
the  ordinary  way.  In  severe  as  well  as  in  slight  cases  of  diphtheria 
he  may  have  seen  an  aj)parently  progressive  local  pn>cess  quickly 
arrested  and  the  j^eneral  symptoms  promptly  abated. 

But,  as  Welch  puts  it,  why  should  anything  new  and  strange  happen 
after  tlie  a<l ministration  of  antitoxin  ?  Cure  by  antitoxin  is,  if  our 
theories  are  correct,  by  nature's  own  remedial  agent.  That  which  is  new 
and  strange  is  the  frequeiu^v  with  which,  in  case  after  case,  the  early 
injection  of  antitoxin  promptly  arrests  the  local  inflammation  and  checks 
the  constitutional  disturbances. 

Recovery  following  treatment  by  antitoxin  is  of  such  a  natural 
kind  that  in  any  favonible  case  a  physi(*ian  may  repeate<lly  fei»l  that  the 
whole  process  might  have  resulted  without  the  use  of  the  remedy. 
One  can  therefore  understand  why  it  should  be,  as  a  rule,  those  with  the 
a<lvantage  of  a  large  experience  in  the  treatment  of  diphtheria  by  anti- 
toxin who  are  most  decided  in  expressing  their  opinion  as  to  its  bene- 
ficial effects. 

Andfoxic  Scrum, — The  scrum  should  be  clear  and  free  from  any  bac- 
terid! growth.  Each  cubi(5  c>entimetre  should  contain  at  least  100  units. 
When  j)ossible,  serum  of  five  times  that  strength  of  antitoxin  should  be 
us(m1.  An  antitoxin  normal  unit  is  ten  times  the  amount  of  serum  re- 
(juir(»d  to  prot(H^t  a  guinea-pig  weighing  '2/)0  grammes  from  death  when 
ten  times  the  fatal  dose  of  toxin  is  mixcKl  with  the  serum  and  the 
mixture  inject(»d  subcutaneously  into  the  animtd.  As  measured  by 
Koux's  method,  50  antit(»xin  n<»rmal  units  are  equivalent  to  about  1  cc. 
of  serum  having  a  protective  power  of  1  to  50,000.  The  contents  of 
von  J^ehring's  vial  Xo.  1  are  therefore  about  equal  to  12  cc.  of  a 
serum  1  to  50,000.  The  contents  of  von  Ik»hring's  vial  Xo.  2  about 
e(|uals  10  cc.  of  a  serum  1  to  100,000,  or  20  cc.  of  a  serum  1  to  50,000. 
The  sennn  manufactured  in  this  country  is  usually  put  up  in  vials  of  from 
5  to  10  cc.,  each  cubic  centimetre  having  from  100  to  500  antitoxin  units. 

I)(m\ — The  siz(!  of  the*  dose  should  l)e  measure<l  chiefly  by  the  extent 
and  intcMisity  of  the  disease* ;  also,  but  to  a  less  degree,  by  the  size  of 
the  patient  and  the  duration  of  the  illness.  For  young  children  with 
but  mod<»nite  lesions  of  the  tonsils  or  palate  a  sintrle  dos<»  of  KXK) 
to  1500  units  will  sulfice.  For  older  children  and  a<lults  KMK)  to  2000 
units  should  be  given.  In  children  who  are  already  seriously  ill  or 
who  already  show  the  toxic  effects,  or  in  whom  the  larynx  is  involved, 
a  dose  of  *150()  to  ;]0()()  imits,  10-14  cc  Xo.  3  or  *3  cc.  No.  7,  is 
necessary. 

If  the  symptoms  do  not  abate,  another  KMX)  to  20(^M)  units  may  be 
given  on  the  following  day.  In  a  few  cases  still  a  third  injection  is 
recjuired.  Kxce|)tionally  a  week  or  ten  days  after  admin ist<»ring  the 
antitoxin  a  slight  return  of  exudate  may  appear ;  here  another  moder- 
ate in)(M'tion  is  indi(!jite<l.  Where  these  <loses  have  not  benefited  it  is 
d(Mil)tful   if  larger  ones  will   succeed. 

At   the   New    YiU'k    Hospital   for  f'ontagicuis    Diseases  for   several 


n^  I  me  half  of  the  severe  t^aM^y^  received  on  admission  30O0  nntl 
ugaiii  OH  the  f<*llowing  day  *iOOt>  aiore.     If  nu  improvenient  tot 
-1,  a  lUinl  30tM)  unitn  Vkvn*  given.     T\w  other  half  rt^eeiveci  2t>t»C> 
oil  admii^ii>n,  ami  a  kk^oihI  2(.KKJ  in  eighteen  hour??.     8ti  far  a^  one 
jtidgt^j   thrjjrt.'    n'ceivinjT  the   h't^ser  amount  did  a;?   wed  I   a**    th^^^e 
ing  the  very  ki^re  amounts.      On  tlie  other  hand^  no  mldarional 
I'euble  ettW*ti^  were  iiotieini  from  the  larg<*r  qnantitt^s. 
litninhttftotK — When  chihimn  or  aduhs  have  l>een  miicli    expos^ed 
iplitheria  they  may  be  protected  by  the  adtniitistration  of  from   UM) 
UD  antitoxin  nonnal  units  (5  to  15  minim?;  or  ^  to  1   ec,  uf  a  high 
u  antitoxin).     Tlie  protection  lasts  fn>m  thrc^e  to  eight  wei*k<.      The 
edy  is  administered  by  deep  hypidermie  inject  ion  inmi  an   i^nlinan* 
pmlermic  syringe. 

8oiue  point  on  the  anterior  i^urfaee  of  the  Iwiily  should  be  eh(isML*n  f«^r 

e  injeetion  wlitre  there  is  an  abiindanee  of  subcntant/on*!  eelhjlar  ri:^iie^ 

iich  as  the  anterior  ,"^0^3^*6  or  :j?ide  of  the  tliorax  or  the  outer  surfaet*  of 

he  tliigh.     Before  tlie  remedy  is  admiuisteretl  tlie  skin  ^honld  be  i^it*- 

odly  washed  with  some  disinfecting  sc^lution. 

The  syringe  shiKdd  l>e  sterile.  The  sohition  i^  rapidly  abnorbefl,  und 
it  is  better  nt^t  to  eniplt*y  mai^sjjige  over  the  [joint  of  injeetion. 

Rt'i^uli^  (M^titined  hif  Atifihjtht  lWii(m*'Hf, — -The  vahie  of  antitoxin  m 
diphtheria  is,  iji  nw  opinitni,  estal>lislie<l,  yt^t  the  treatment  is  su  ret-enl 
that  it  ??t*<:*ms  to  me  wijm?  to  give  certain  reliable  statistics,.^*  that  readers 
may  tlieni,selve.s  t-o  a  certain  extent  have  a  basis  for  forming  their  owa 
upinioiis.  I  shall  ;?elect  for  this  pnrjK^se  figui*es  from  two  hof^pitalHt 
fii-j^t,  from  the  Willard  Parker  Hospital  for  Contagious  Disea^*s  of  Kcvr 
York  City,  when^  all  easels  of  diphtheria  oecnrring  in  the  city  and  npcfl- 
ing  Iiospital  treatment  aj-e  s«*nt,  I  .select  this  hoii^pital  bi^uis<^^  I  have 
i\'atcliea  nearly  all  the  eases  j>ersrmally  and  nm  familiar  with  the  results 
before  tlie  use  of  antitoxin.  For  the  second  hospital  I  have  selected 
the  Kaiser-und-Kaiserin  Friedricli  Augusta  Hospital  of  Berlin,  because 
Baginsky  ^  has  reported  these  cases  in  such  a  thorougli  manner,  and 
bec^uisc  the  figures  show  what  one  can  hope  to  accomplisli  under  favor- 
able conditions.  First  I  will  give  a  statistical  summary  of  the  resnlts 
obtained  in  the  treatment  of  diphtheria  with  antitoxin  at  the  Willard 
Parker  Hospital  during  tlie  year  1895  as  contrasted  with  the  previous 
year : 

Morfa/ifi/  in  Willard  Parker  Hospital  in  1S95  and  Firnf  Quarter  of  J896, 
n-Jicn  Antitoxin  ica.^  Employed  in  all  iVu^cx,  and  in  1894.,  when  it  was 
Km  ployed  in  but  few, 

1S94 600  208  34.32 

189o 710  isi)  26.39 

1  S<Hm first  (juarter) 180  41  22.77 

It  is  necessary  to  state  that  the  cases  were  admitted  under  exactly  the 
same  conditions  during  1895  as  in  previous  years.  As  seen  in  this  table, 
in  the  fourth  quarter  of  1894,  the  time  Just  |)recc(ling  the  use  of  anti- 
toxin, the  mortality   was  high.     Indeed,  during  the  month  of  Decem- 

'  The  Serum   Therapi/  in  Diphtheria^   Adolpli  Baginsky,    15crlin,   1895. 
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l>cr  all  of  the  12  intubated  cases  died.  There  is  no  reason  to  suppose 
that  the  epidemic  was  of  a  milder  character  when  the  use  of  the  anti- 
t<»xin  Nva.*^  l>egun.  There  were  indeed  through  the  winter  months  an 
unusual  uuinher  of  laryngeal  cases. 

IMtfhs  (wcording  to  Day  of  Disease  upon  which  Treatment  was  Begun. 


Antitoxin,  1895. 
iment  was  begun. 

1          Noantlt4 

Cases. 

1             57 
131 
131 

88          ' 
199 

606 

oxin,  1894. 

Day  uiM)n  wliich  treat 

First  iIhv 

Sfcond  <my 

Third  (lay 

Fourth  day 

Fifth  dav  and  uvtT 

Cases. 

113 
146 
1*2 
102 
•221 

711 

;    Mortality, 
percentage. 

8.85 
24.32 
24.27 
30.89 

28.39 

Mortality, 
percentage. 

19.29 
35.11 
32.82 
37.50 
87.60 

Total 

34  32 

Careful  investigation  at  the  homes  of  many  of  the  patients  showed  that 
they  had  been  sick,  as  a  rule,  longer  than  stated  in  the  hospitals  records. 
Thi.s  table  is  nevertheless  of  great  value.  It  shows,  in  the  first  place,  so 
far  as  figures  can  show,  that  the  epidemics  of  1895  and  1894  were  of 
about  the  .same  severity,  the  cases  admitted  after  the  beginning  of  the 
fifth  day  having  about  the  same  mortality  in  both  years.  The  cases  ad- 
mitted, however,  on  the  first  two  davs  show  a  very  different  mortiility. 
This  is  true  also,  but  to  a  less  marked  extent,  for  the  cases  in  which 
treatment  was  begun  on  the  third  day.  Too  much  emphac^is  cannot  be 
place<l  upon  the  imjwrttmce  of  giving  antitoxin  early  in  diphtheria. 
There  is  n(»  doubt  in  my  mind  that  most  cases  which  die  in  spite  of  the 
early  a<lniini.*<t ration  of  the  usual  treatment  would  be  saved  if  antitoxin 
were  given  within  the  first  thirty-six  hours  of  visible  disease. 

I^et  us  now  turn  attention  to  the  statistics  reported  by  Baginsky. 
They  certainly  give  a  very  favorable  showing  for  antitoxin. 

Baginsky  *  reports  the  following  as  the  results  of  the  treatment  of 
diphtheria  before  and  after  the  use  of  antitoxin  : 


('a.sfs  receiving  no 

antitoxin,  1890-1894. 

'   Cases  receiving  antitoxin,  1894-1895. 

Year.                   Cases. 

Deaths.          Percentage.      '      Cases. 

'    Deaths. 

1  Percentage. 

0-2 243 

2-1 33:j 

4-«;                     .    .    .             274 

ft-8 197 

H-10 124 

10-12        73 

12-14 43 

154                      6:^.36 
176                      52.85 
101                      T.M 
M                     27.41 
24                     19.35 
11                       15.07 
6                      13.95 

«7 
1           146 
i>           116 
1            79 
58 
2!) 
1            15 

22 
25 
20 
9 
3 
o 

2 

1          25.28 
17.12 
17.24 
11.39 
5.17 
10.«)0 
13.30 

Laryiufcal  Diph 

theria  under  Antitoxin  Treatment  (Baginsky), 

('a.se8. 

Deaths. 

Percentage 
mortolity. 

Intiihatod 

2r, 
11 

5 

8 

20 

Tra<'heotoniizcd 

72 

:« 

13 

30ii 

N(»t  intubated 

11 

0 

0 

Total  laryngeal  cases  .   . 

47 

13 

23 

'  L^tc.  cit. 


DIPBTIIEniA. 

A   most   convincing   demcmiitnition    of  the   power    of   aiitiioxiii  is 
rnished  hv  the  experience  of  Basins ky  during  an  JDVohiDtarv  pauae 

the   serum    treutment   eaui^stHl    by   failure  in   the   supply    \i{   j^nitQ, 

ween  Mareh  lo,  1894,  an  J   Mjirch  15,  1895,  there  were  treated  in 
nsky's  SLTvk'e  hy  antito?cin  525  childreOj  with  a  fat^ility  of  15.6 

cent     During  ilie  i>eriotl  of  fureiHl  interruption  of  the  M*mni  treat- 

jnt,  this  jieriod  lx*ing  chiefly  the  nioTith^  of  ,Vugii8t  and  Septenjlior, 

6  children  were  treated  witlimit  antitoxin,  Mith  a  fatality  af    IK4 

T  cent.     Tliei-e  wa5  ab&olutcly  no  selection  of  cases  in  either  g^nmp. 

I  his  comment.'^  upon  thii^  experience  Ba^insiiky  ^h  : "'  It  is  all  the  iBon^ 

emarkable  as  the  ratio  of  inoruility  r>f  those  tre-atetl  with   the  ^eriira 

:)th  before  and  after  the  period  of  interruption   varied  within  very 

jiall  percentage  figures. 

"If  one  will  permit  figures  to  ^y^Vlk  at  all,  there  hai*  *?eiireelv  been 
made  on  huiuan  l>eing.s  a  more  demonstrative  tc?*!  of  the  curative  jMiwer 
of  a  therapeutic  ii^^ent*  It  wari  an  exjK^riment  i'orcc<l  nptni  n.s,  but  it 
proved  to  u^  how  terrible  was  the  form  of  disease  wliieh  we  wei^^  treat- 
ing, and  how  mimcrou&s  would  have  been  the  victims  without  the  use  of 
the  healing  serum/' 

Another  piY»of  that  the  t^utsc  of  the  lower  di^ih  rate  is  not  due  to 
the  cases  being  milder  i.s  M*en  in  the  universiil  lowering  of  the  death 
rate  in  laryngeal  diphtheria.  I  quote  again  a  jiaragniph  fnun  WeUh's 
summary:  ^^Xo  one  tran  ehiini  that  laryngeal  dijflilluria  requiring  in- 
tubation or  tracheotomy  i^^  anything  but  a  stnere  disciLse* 

"  If  the  beuetitt^  of  antitoxin  are  unmistakably  manifested  in  ih^* 
operated  causes  of  croup,  tiien  the  teel  i^  an  t\tpenmnittim  (*rut^i\  and  puts 
an  end  to  the  ohjectiou  of  thoBe  who  anscrt  that  the  apparently  fhvontble 
results  of  serum  tlierapy  in  diplitheria  are  attributabk^  mainly  to  the  lai^' 
proportion  of  mild  easi's  treatetl. 

*^  Before  the  introduction  of  the  serum  treatment  a  collective  investi- 
gation was  set  on  foot  by  the  German  Gesellschaft  f  lir  Kinderheilkunde 
to  determine  the  average  fatality  following  intubation. 

^^  In  1898  von  Kanke  re|)orted  to  tlie  society  that  1445  cases  of 
diphtheria  witli  laryngeal  stenosis  treated  by  intubation  gave  a  fatality 
of  f)2.5  per  cent.  This  result  was  interpreted  in  favor  of  intubation  as 
opposed  to  tracheotomy.  There  is  a  difference  of  IV3A)  per  cent,  between 
this  percentage  and  that  obtained  from  our  342  intubation  cases  treated 
with  antitoxin.  This  difference  is  so  great  that,  after  making  all  ()os- 
sible  allowance  for  differences  in  tlu»  series  of  cases  entering  into  the  two 
groups  of  statistics,  it  seems  impossible  to  exj>lain  it  otherwise  than  as  a 
powerful  additional  su])])ort  of  the  arguments  already  presented  in  favor 
of  the  claims  of  jintitoxin.  Here  certainly  the  objection  that  the  cases 
treated  by  antitoxin  were  light  ones  <'annot  Ix^  made. 

"During  the  enforced  two  months'  (August  and  September)  interrup- 
tion of  the  serum  treatment  in  Bagiusky's  service  there  were  116  cases 
of  larvngo-steuosis,  with  a  fatality  of  ()2.2  per  cent.,  as  opjK)sed  to  a 
fatality  of  37. H  j)er  cent,  in  the  serum  ])enods  which  preceded  and  fol- 
lowed the  ])ause.  The  percentage  of  operations  rose  to  55.2  as  opposed 
to  18.1  j)er  cent,  during  the  periods  of  scrum  treatment,  and  this  without 
any  change  in  the  genend  character  of  the  cjises  admitted. 

"  During  the  scrum  periods  there  were  more  intubations  than  trache- 
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otoinies,  wliereas  during  the  pause  there  were  45  tracheotomies  and  19 
intubations,  13  of  the  latter  requiring  secondary  tracheotomy." 

The  following  statistics,  showing  the  results  of  treatment  with  anti- 
toxin in  24,768  cases,  as  contrasted  with  those  not  receiving  antitoxin, 
have  been  furnished  me  by  Dr.  Girade.  They  have  been  compiled 
without  the  least  attempt  to  favor  antitoxin.  They  comprise  all  the 
cases  given  in  the  journals  by  observers  reporting  over  10  cases : 

Table  I.  Mortality  in  Diphtheria  treated  xtith  Antitoxin  and  Previous 
Mortality  teithout  Antitoxin. 

riwi'B  Deaths  Mortality,    Previous  mortality, 

Lasts.  Deains.  percent.  percent. 

Hospital  cases    ....    15,560  3009  19.0 

Private  cases 9,208  995  10.1 


Total 24,768  4004  16.0  30  to  40 

(Cases  moribund  at  the  time  or  dying  \vithin  twenty-four  hours  after 
are  included  in  these  statistics.) 

Table  II.  Mortality  of  Diphtheria  treated  With  and  Without  Antitoxin 
at  the  Same  Time  or  during  the  Same  Period. 

C«e,.  Deaths.         ^l*^^l' 

Hospital  with  antitoxin 7986  1754  21.0 

*'          without  antitoxin 9039  3309  36.4 

Private  with  antitoxin 3161  412  13.0 

"        without  antitoxin       4255  1717  40.0 

Total  with  antitoxin 11,147  2161  19.1 

'*     without  antitoxin 13,294  5026  37.8 

(The  antitoxin  cases  were  often  severe  cases  taken  as  tests.) 

Table  III.  Mortality  of  Operative  and  Nonoperative  Cases  of  Diph- 
theria treated  with  Antitoxin,  and  Previous  Mortality  of  Operative 
Cai<es  without  Antitoxin, 

CAH0*t  DPRthH  Mortality,    Previous  mor- 

i,a«es.  Jieatns.  percent,    tality,  per  cent. 

Non<)|>erative  cases  ....    12,066  1491  13.5 

Operative  cases ^^^3^  J 135  36J  65 

Total 15,148  2626  16.6 

Tracheotomv 1355  569  42.0                70 

Intubation  '      1173  361  30.8                51.5 

Intubation  and  second  tra-  rn  ot  -i  a 

cheotomy ''-  '^^  '*•" 

Intubation  or  tracheotomy.  502  168  33.2 

Table  IV.   Mortality  of  Diphtheria  with  Antitoxin,  arranged  according 

to  Age, 

Deaths.  -^^V^^I^V; 

0-2vears 1494  469  31.4 

2-5  Vears 3678  762  20.7 

5-U)vears 3184  473  14.8 

Over  U)  yt-ars 1444  99                   6J) 

Total 9800  1803  18.4  (chiefly  hospital). 
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Table  V,   MortaUiif  of  Diphtheria  with  Antitoxhtj  arranged  according 
to  Dill/  of  JJiMtwe  on  which  Treatment  was  Commeneefl, 


Fii>it  iintl  set'oiKl  dav .      4/232 

Tliirfi  mid  fourth  iluv  ,  3,870 

Aficr  Inurth  day       '    .    .  1,984 

Day  unknown       ...  .         339 

'  Total .    10,425 


MorUlily. 
percent, 

e.3 

17.2 
16.0 


(Casifs  inMrilumtl  or  tlyiu^^  within  twenty-four  houfs  iiifliided.) 


Leaving  stiitistics,  let  us  look  more  cloR^ly  at  the  results  n*>tiee<:l  in 
iiidividiiul   c;»s<^s, 

Btiujirmi  Rrf<ulh  of  A  HtUoxin.-^l^pon  thi'  Loval  PntrtHn, — In  the 
cas*»>  in  wliit'h  1  Imvi^  iiiude  oi*  scuti  an  iiijeetion  inaile  within  the  rtrst 
twenty-four  liotus  t>f  the  tli.si'ase  the  results  have  been  m>  remarkalde  that 
1  have  attriljiited  them  to  the  antitoxiih  Folli^wintr  are  the  hii^toriea 
of  tW^O  tyiHtttl  eases: 

Case  I,  A  liov  ehnen  years  tiki  had  had  for  twi-lve  lionrs  malaise,  Mith 
jiiiin  on  swallowin)j:-  Iiis|KH*tion  sliowed  the  tonsils  and  ]M»rti<ins  of  the 
jmlale  to  he  eoveretl  with  a  ^it'i,  -ii^ditly  adlieri^nt  exndatr.  The  boy 
was  injeeted  with  ItKH)  iniit>»  and  twelve  hours  later  his  thnuit  wai^s  clear 
an<l  tennHTnture  iiorinal,  I  dn  not  believe  this  would  have  lx?eii  a  severe 
C£ist*  without  antitoxi?!,  but  the  effeet  seemed  mapeaL 

(/ase  II.  The  seeonil  (tih/  was  a  hahv  one  year  olil,  with  a  slight 
en»n]>y  cuu^lt  for  twenty-loiir  hotirs,  and  stenosis  just  Ive^irniing*  Tein- 
peratiH'e  1^2  ;  jiatient  rc\*illess  and  without  desire  for  food.  Injt^eteil  BOO 
units,  and  found  tfie  hahy  on  tlie  following  morning  )>ra«'tieidly  well. 

When  the  disease  has  progress*nl  sevend  days — and  these  eases  are 
the  ones  seen  in  the  hosjiital^tlie  benelit  is  nc»t  so  apparent.  I  believe, 
however^  that  a  niarkiHl  eHeet  is  still  produeed.  There  have  iR^eii  verj' 
few  eases,  indc*rd,  tif  [pharyngeal  nr  tonsillar  diplitheria  in  wliieh  the 
nH'mhnine  has  itiereasod  after  admission.  I  liebeve  that  the  smite  result 
has  taken  plaee  in  laryngeal  diphtheria.  Even  in  well  developed  casesj 
the  p^endo-nietnhnme  itself  has  seemed  to  me  to  nejiarate  somewhat  more 
quieKly  than  forn>erly,  tliere  hring  usually  seen  after  thirty-six  to  forty- 
eight  hoars  a  line  of  dt*markati<>u  sfjiarating  the  membrane  and  making 
it  hwik  like  a  slough  ready  to  be  east  otf.  The  swelling  of  the  thniat 
tissues  and  nj"  theghinds  of  the  neek  also  a|i|>ears  to  nie  to  iK'gin  to  abate 
earlier.  The  idi»enite<l  surfaee  left  in  some  aises  after  the  se|Minition  of 
the  membrane  is  eovered  with  a  soft  exudate  until  hc^iding  fK*rurs  sonic 
days  later.  In  hirvngea!  diphtheria,  if  the  intubation  eotdtl  Ix*  put  off 
fr>r  eightei'u  liours,  it  was,  witli  very  few  exeeptitms,  avoided  altogi'ther. 
Tlie  time  during  whieh  the  eases  reuiaineil  intidmted  seemed  to  me  to  ^>e 
*i|iorter  than  lu^fore  the  use  of  antitoxin.  Jfany  children  *i>ughe<i  up 
their  tubes  in  from  twenty-four  to  fortv-eight  lajurs, and  (piite  Ji  nuiid>t*r 
were  able  to  do  without  them  afterwnnl,  (Jther^  required  t!ie  tulw^  from 
three  to  eight  days.  Exeeptional  eas«\s  oeeurred,  as  previotis  to  the  u.si» 
of  antitoxin,  when  tlie  lube  had  to  be  worn  f(»r  weeks.  The  general 
eondition  nf  patients  wan  benelietally  inHtieui'tH^L  The  loss  f»f  »|i}K'tite 
utid  the  ajMithetie  eunditioii  are  less  apt  to  <K"eur,  and  when  pre.sent  sei*in 


ANTITOXIN  IN  THE  TREATMENT  OF  DIPHTHERIA,  701 

more  quickly  relieved.     In  cases  in  which  treatment  was  begun  very  late, 
as  a  rule  no  good  effects  were  noted. 

///  EffecU  of  Antitoxin  Scnim. — A  small  percentage  of  the  vh^t'Ca  have 
a  slight  rise  of  temperature  immediately  after  an  injection.  In  a  very 
few  ciises  abscesses  develop  at  the  seat  of  the  injection.  This  is  a  pre- 
ventable accident. 

Jid^heif, — These  are  jMiculiar  to  the  serum  injectiims.  They  are  un- 
doubtedly partly  due  to  the  horse  serum,  not  altogether  to  the  antitoxin. 
They  CM'cur  in  from  5  to  20  per  cent,  of  the  cases  a(»conling  to  the  cha- 
racteristics of  the  serum.  The  eruption  may  be  limited  to  the  j)oint  of 
injiKJtion,  or  may  more  or  less  completely  cover  the  whole  body.  It  most 
often  appears  as  an  urticaria,  but  may  very  closely  resemble  scarlet  fever 
or  m(»rc  rarely  measles.  It  usually  develops  between  the  tenth  and  fif- 
teenth days.  In  some  cases  all  the  forms  may  be  united  in  one  person. 
Following  the  eruption,  desquamation  may  occur.  In  about  one  fifth  of 
the  castas  there  is  a  rise  in  temi^rature  of  2°-4°  F.  This  lasts  from  one 
to  three  days.  In  a  small  i)ercentage  of  cast\s  there  is  accompanying  the 
rash  great  tenderness  over  the  joints  of  the  extremities.  These  jmins  last, 
its  a  rule,  one  to  four  days.  In  one  case  in  the  hospital  the  joint  affection 
was  more  serious.  The  child,  aged  fifteen  months,  was  admitted  on  April 
25th  with  severe  stenosis.  The  temj)erature  was  101°  F.  The  child 
was  intubated  and  did  well.  It  receive<l  two  injections  of  1200  units 
each.  On  the  27th  there  was  a  macular  eruption  over  the  body ;  twenty- 
four  hours  later  the  joints  of  the  hands  and  feet  became  intensely  painful. 
The  child  dreaded  the  least  handling.  The  knees  and  the  two  joints  of 
the  left  thumb  became  more  swollen,  and  app(»ared  like  acute  articular 
rheumatism.  Before  the  eruption  <leveloj)ecI  the  child's  condition  was 
rendered  more  serious  by  the  appearance  of  a  broncho-pneumonia,  which 
continued  gra<lually  to  increase  until  death,  two  weeks  later.  There  have 
l)een,  in  New  York,  four  ('4is<»s  reported  in  which  the  joint  h^sions  per- 
sisted for  several  weeks.  These  all  finally  recovered.  The  urticaria  and 
erythema  which  at  times  accompany  the  rise  in  temperature  are  in  certain 
cases  very  distressing,  and  in  a  person  already  prostrate<l  might  n(»t  Ik? 
wh(»lly  without  danger  t<»  the  patient. 

1  have  seen  in  watching  over  loCM)  cases  no  serious  effects  upon  the 
heart,  kidney,  or  nervous  system  which  I  attribute  to  antitoxin,  with  the 
possible  exception  of  two  cases  of  s<»arlatina  complicated  with  diphtheria. 
In  these  two  th(»re  was  an  almost  complete  suppression  of  the  urine. 
This  was  probably  <lue  to  the  scarlet  fever  ancf  diphtheria,  and  not  to 
th(^  antitoxin. 

Since  it  has  boon  suggested  by  some  that  injections  of  antitoxin  with 
the  acc<unpanying  horse  serum  have  a  disintegrating  effect  u|M)n  the  nnl 
cells  of  the  blood,  we  investigjited  the  matter  very  carefully  in  the 
laboratory  of  the  Xew  York   Health   I>e|)artment. 

J.  S.  Hillings,  Jr.,  oih*  of  the  assistant  bacteriologists  (»f  the  dej)art- 
ment,  examined  very  ciirefuUy  the  blood  in  lo  babies  after  they  had 
received  doses  of  antitoxin  for  immunization.  The  children  ivceived 
from  200  to  400  units  each.  N<»  altenition  was  discovered  in  charac- 
ter of  the  red  or  white  blotxl  cells.  The  ninnber  of  the  white  cells 
j)nictically  n^mained  uncthanged.  The  number  of  the  red  cells  sh^ 
however,   in    half  of   the    cases,  a  very   interesting   change :    1 
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the  nomlK  r  uf  the  r»I  blmd  c«II#  ww^  grf9t«r  in  thutc  boc 
e  amitoxin.     Xo  laarked  e^ect  ma^  imidctd  opoa  the 
vjJiteodls. 

UmiiaiiomM  0J  A  mi^min^ — ^IKpfatbera  3ntitoxi&,  so  ^  as^  Id  kBOwii, 
Ian  DO  action  upoii  the  ttiU  iti  cmi^n^  tliem  U^  f¥«i^  anj  pofena^  othtf 
dban  those  pmmtml  hy  tt»e  dijihiben  bttcOfi.  Hene  «^e  die  St  oare  m 
limitataoo  in  ^  ire  of  the  eooiptex  disease  caUed  diyhlhtffiiw  for  it  ti 
as  correct  to  -  -^jroe  rpf  the  ^ae^  uiet  with  a»  MmminBi  eccapticxtisl 
with  diphtheria  ms  to  call  ibem  di^theria  c^LUnfiliGiled  with  poeoiiiaiiii. 
Upon  the  pneiiiDCjnia^  mi  &r  an  it  is  an€  doe  to  the  dtphtheria  faacinii^ 
one  cannot  ho|ie  that  the  aufitoxin  will  have  smr  curative  eflbrt 
Another  limitatirio  b  i^Uj^^cd  bv  the  resaltf  of  ex{wriiii<ei3t^  npoo 
animak.  It  h  koown  thai  after  the  infectiao  ha?  pn^^^dt^  m  a 
moderate  degree  it  irannot  tie  arretted  br  antitoxin.  Exinfrit'nee  s^KiWf 
that  in  human  beings  ali^  the  celk  no  loi^r  react  U*  antitoxin  alu*r  a 
certain  degree  of  poisfmln^  ha§  taken  place,  and  this  point  in  ^MSMt^  rm^m 
8eeni«  to  ix^eur  ver^'  eskrly.  I  doubt  if  we  are  ju«tii5eil  in  :«aying  tliat  in 
the«e  the  actrinl  Ifj^ion^  Fiave  prngre*=^l  f^o  far  tliat  with^>ut  any  fiiriher 
jKii.^jninjr  lifV-  lia-  }>c*fome  impor^.-ible.  I  believe  it  niay  be  possible  that 
even  after  tin-  administration  of  antitoxin  the  poison  goes  on  producing 
further  le-ion-,  the  eell.s  already  affected  by  the  toxin  not  responding  to 
the  antitoxin.  There  are  exceptional  ca^e>  in  which  even  when  the 
antitoxin  i-  ^'^iven  early  it  apparently  fail<  to  fortify  the  cells  against 
the  di|»litheria  jKjison. 

In  tlie  liorj)ital  the  eff(K?t.s  of  antitoxin  ujK)n  lar\'ngeal  diphtheria, 
though  in  one  way  striking,  are  in  another  di?<ip|X)inting.  More  children 
live  than  formerly,  but  it  .-^^ems  as  though  still  more  should  live.  Many 
survive  the  acute  infection  only  to  die  later  of  the  complicating  broneho- 
pneumoina.  It  has  occurred  in  cas<*s  of  diphtheria  treated  with  antitoxin, 
just  a-  in  cases  not  so  treated,  that  a  rehipse  may  take  place  four  or  five 
weeks  after  recovery  from  the  disease.  Pneumonia  is  much  less  frequent 
in  private  f)ractice,  and  seems  to  be  less  frecjuent  under  hospital  treatment 
abroad.     Special  hos[)ital  conditions  were  probably  accountable  for  it. 

The  following  case  illustrates  a  class  which  end  fatally,  and  yet, 
although  the  disease  is  thoroughly  established  and  the  patients  are  under 
the  influence  of  the  toxin,  one  rannot  help  feeling  disappointment  when, 
although  they  respond  to  the  antitoxin  partially,  they  finally  die. 

(asi:  III.  Alice  M ,  aged  sixteen  years,  a  girl  strong  and  well 

nourished,  was  admitted  to  the  hosj)ital  on  the  third  day  of  her  illness;  the 
glands  of  her  neck,  both  tonsils,  and  the  peritonsillar  tissues  were  greatly 
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swollen.  The  whole  area  extending  back  into  the  pharynx  was  covered 
by  a  thick  dirty  white  adherent  membrane ;  her  nostrils  were  partially 
obstructed  ;  temperature  99°  F. ;  pulse  108.  Her  intellect  was  clear. 
1000  units  of  antitoxin  were  injected ;  same  amount  was  injected 
twenty-four  hours  later.  Thirty  hours  after  her  admission  the  swelling 
and  infiltration  were  much  less ;  the  membrane  had  lessened  and  was  oi 
more  benign  character.  Her  heart  was  irregular,  but  she  felt  better ; 
the  teni|>emture  was  99°  F.  and  the  pulse  110.  Four  days  after  her 
admission  her  heart  action  became  much  more  irregular,  and  her  pulse 
was  but  66,  falling  the  next  day  to  34.  The  patient  had  repeated  attacks 
of  heart  failure  ;  all  nourishment  was  vomited,  so  that  stimulants  had 
to  be  given  by  rectum.  The  patient  died  on  the  fifth  day  of  her  stay 
in  the  hospital.  Autopsy  showed  extreme  fatty  degeneration  of  the 
heart  and  extensive  degeneration  of  the  other  organs. 

Use  of  Diphtheria  Antitoxin  in  Preventingr  by  Immunization 
the  Development  of  Diphtheria. — The  results  obtained  under  my 
observation  in  a  number  of  children's  asylums  and  hospitals  and  in 
the  crowded  tenements  of  New  York  have  been  so  very  favorable  that 
tlu»y  encourage  the  hope  that  a  general  use  of  antitoxin  for  immuniza- 
tion will  to  a  large  extent  limit  the  spread  of  diphtheria.  At  the  Mt. 
Vernon  branch  of  the  New  York  Infant  Asylum  a  case  of  diphtheria 
developed  on  February  18,  1894.  Cases  continued  to  develop  from 
time  to  time,  so  that  in  September  alone  14  cases  occurred.  From 
that  time  until  January  14th  there  was  hardly  a  day  in  which  a  case 
did  not  develi>p.  On  January  16th  and  17th,  221  children  were  each 
injected  with  from  100  to  200  units  of  von  Behring's  serum.  No  bad 
effects  were  seen,  and  during  the  next  month  but  1  case  of  diphtheria 
develo|>ed ;  this  was  on  the  fourteenth  day.  From  February  22d  to 
27th,  5  ciises  appeared,  and  the  children  were  again  immunized.  This 
time  they  each  received  from  125  to  225  units  of  von  Ik^hring's  standard 
of  a  serum  j)repared  under  the  direction  of  the  New  York  City  Health 
Department. 

No  casi's  appeared  after  the  second  immunization  for  a  period  of  five 
weeks.  ( 'ultures  mad(»  from  the  throats  of  those  in  the  neighborhood 
of  this  case  showe<l  diphtheria  bacilli  in  the  throats  of  6  of  the  children. 
These  G  were  given  200  units  each  on  March  30th.  One  of  these  chil- 
dren developed  a  small  i)atch  two  weeks  later,  but  had  no  constitutional 
symptoms.  A  case  developed  on  May  8d,  and  one  on  May  27th,  in 
the  children  immunized  on  February  27th.  The  hospital  has  remained 
sin(^<»  then  free  of  dij)htheria,  so  that  no  third  general  immunization  has 
been    thought  necessary. 

At  the  Nursery  and  Child's  Hospital  in  New  York  in  the  three 
weeks  preceding  April  18,  1895,  there  were  15  cases  of  diphtheria. 
Upon  that  day  13G  children,  varying  in  age  from  three  weeks  to  four 
years,  were  immunized  by  receiving  from  50  to  200  units  each.  The 
children  showed  no  bad  effects  from  the  injections.  A  temporary  rise 
in  temperature  occurred  in  one  fourth  of  them,  which  laste<l  for  six  to 
twelve  hours.  From  the  day  of  the  injections  to  the  present  time  no 
diphtheria  has  developed  in  the  hospital,  with  two  very  interesting 
exceptions — a  physician  and  a  nurse  who  had  not  bc»en  immunized. 
Since  then  the  hospital  has  been  free  from  diphtheria. 
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At  the  House  of  Reception  of  the  New  York  Catholic  Protectory 
2  cases  of  diphtheria  developed  on  July  7,  and  3  cases  on  July  Sth 
and  9th,  1895.  On  July  9th  and  10th  the  remaining  67  children  were 
injected  with  150  to  600  units  each.  (The  children's  ages  varied  be- 
tween two  and  a  half  and  fifteen  years.)  No  diphtheria  developed  after 
the  injections  in  any  of  these  children.  In  August  a  new  set  of  chil- 
dren were  received,  and  August  5th  a  case  of  diphtheria  developed  among 
these,  and  on  August  10th  a  second.  On  this  day  the  37  children  who 
comprisetl  the  new  lot  were  injected  with  from  200  to  600  units  of  the 
Health  Department's  serum.     No  more  diphtheria  developed. 

The  dosage  was  graded  as  follows : 

2  years 1  case 200  units. 

3  **      1     •*      250    ** 

6     "      1     *'       350    " 

7tor2vear8    ....    .  20  cases 400  to  500  units. 

13  to  20      "        14    "       500  to  600    '* 

The  injection  having  been  made  in  the  forenoon,  most  of  the  children 
showed  temperatures  of  from  99°  to  99.5°  F.  the  same  evening,  two  or 
three  reaching  100°,  and  one  100.6°  F.  During  the  two  days  on  which 
observations  were  made  most  of  the  temperatures  subsided  to  normal,  a 
few  remaining  at  99°  F.  No  cases  except  those  mentioned  later  showed 
any  constitutional  symptoms  after  the  injections.  In  only  2  cases  was 
there  any  local  irritation.  In  1  of  these  the  symptoms  promptly  sub- 
sided without  treatment ;  the  other,  unfortunately,  developed  an  abscess. 
In  the  last  group  of  cases,  37  in  number,  specimens  of  urine  were 
obtained  before  the  injections  to  compare  with  those  taken  after  the 
administration  of  the  serum.  The  results  of  the  examinations  are  as 
follows : 

Before  imiininizatlon,  After  immunization. 

Aui,nist  ytli.  Aug.  lltli.  Autf.  13th. 

Sp.  gr.    ,         Albumin.  Sp.  gr. 

('Hse  1 10.22     I         Traec.  .   • 

••2 Negative.  10.:{r) 


Albumin. 

Albumin. 

Negative. 
Traee. 

Negative. 

60  per  eent. 
16  per  cent. 

"I 

••    .'. 10.24       30  per  eent.  in  vol.         .   . 

•'»"..  .  Negative. 

One  child  showed  80  ])er  cent,  in  volume  of  albumin  (the  urine,  after 
boiling  and  the  addition  of  nitric  acid,  was  allowed  to  stand  for  twenty- 
four  hours,  and  the  deposit  was  then  estimated)  in  the  urine  befi)re  tn*jit- 
ment,  and  after  the  injection  there  was  about  60  per  cent,  in  volume. 
The  urine  from  the  sister  of  this  child  showed  no  albumin  befon*  the 
inj(»('ti()n,  and  ^ave  not  the  slightest  evidence  of  illness  other  than  the 
albuminuria  at  any  time,  and  neither  showed  any  temperature  reaction. 
In  both  of  these  cases,  as  in  all  the  others,  the  albumin  had  entirely 
dis:i|)|>eare<l  two  days  later. 

Nine  days  after  the  injections  1  case  developed  an  urticaria  which 
lasted  for  twenty-four  hours.  No  other  cases  showing  the  skin  rashes 
were  observed.      At  the  Reception  Hou.^c  of  the  Juvenile  Asylum  in 
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York  4  eiLseh  of  (li|>htlieriii  (li'veIo|>ed  during  the  wct^k  ending 
^"April  11,  1895-  On  x\\i'  12th  the  rhildreii  (tu  the  number  of  about  70) 
were  injected  with  innw  200  to  400  units. 

No  eii^es  oeenrretl  afterwurd,  except  ihnt  the  lioys'  sittinchint  and  an 
entrineer  who  harnlled  the  rluthes  from  the  difihtlieria  chilth'en,  and  who 
had  re<'eived  inimunizintj:  injeetions^  deveh>|>e<!  *li|>htheri;i. 

To  nte  ihese  re>iuhs  ?^eeni  ctmelusive  as  tt«  the  immunizing  power  of 
injeetions  of  from   \W  units  of  antitoxin  upward. 

Ahlioni^h  in  tliese  institutions  it  was  impossible  to  say  that  any 
special  ehild  would  develop  diphtheria,  still  it  was  an  abstdute  certainty 
that  in  eacli  of  these  institutions  more  riises  wr add  have  developed  unless 
in  some  way  the  L-lnldren  ef>uhi  he  imnnuiized. 

About  one  >ixth  of  tlie  I'liildren  liad  slitrht  albtuninuria,  and  a  much 
smaller  [>ereentajL^e  developed  it  to  a  ^^reater  extent.  In  none,  liowever, 
wert^  tliere  any  other  symptoms  puintinjx  to  any  deletf*rions  action  on  the 
kidnevh,  and  in  none  was  the  allmmimiria  more  than  tninsitory. 

In  the  IdtHMJ  there  was  noticed,  as  Ijcfore  stated,  a  slight  tempHii^ary 
dionnntion  in  the  number  of  llie  red  bhxid  celb  ;  no  other  changes  were 
oljserveth 

Immuitkathn  hi/  Xeiv  York  Iltalfh  Thpartmeni  InHfti'viarH  hi  hift'ctrd 
FftMilies, — For  some  months  past  in  families  in  which  ili|)htheria  lias 
iNM'urred,  and  In  whicli  tiiere  were  otiior  chihlren  exposed  to  irdeetion» 
the  Health  Department  insfiectors,  acting  on  their  own  jui)gmcnt  as  to 
thi'  necessity,  have  immunized  s<mie  of  the^e  ex|Josed  j>ersons.  Most 
uf  these  cases  have  l>een  amung  tlie  tenement-house  f>opu!ation.  A  few 
eus4»s  taken  at  iiuuhHu  from  the  reports  of  the  ins|H?ctori^  illustrate  the 
nietlit»d  : 

Fiiifiilif  L — Five  ehildreu  in  iamily  :  2  eases  of  diphtheria  ;  tlie  other 
;i  childreUj  aged  uiiR%  eleven,  and  thirteen  y*^ars,  were  immunized  ;  no 
furtlier  cases  occurred. 

Ffimihf  J, — ^lln*ee  children  in  family  ;  1  esist*  f>f  diphtheria  :  2  other 
children,  aged  eight  and  sixteen  yeiirs,  immunized  ;  1  eliild  had  diph- 
theria bacilli  in  tlic  thnjat  at  the  time.     Xo  further  eases  c»f  diphtlieria 

Ffuniitf  J. — Three  chihlren  in  family  ;  1  e^ise  of  dipi*t!ieria,  1  uf  the 
remaining  2  chihln  n  imnmni/.ed  ;  second  child,  aged  sixte4»n,  not  im- 
nuinizcd.  This  ehild  devclojied  dijilithcria  three  weeks  later,  an<l  was 
suceessfidly  tn-ated  with  the  antittixin. 

Cases  like  the  fr>regoing  might  be  re|ieated  almost  iudeiinitely.  232 
|)ers<)ns  hafl  been  immuniz(*d  in  this  way  up  to  October  1,  18y5»  and  of 
tlien^  at  least  TKi  (many  of  the  others  were  not  examined  baeterioI<»gically 
before  Inmig  immunized)  had  iliplithi/rla  bacilli  present  in  their  tbrr^ats 
when  treated.  The  cases  were  kept  under  olisi'rvation  until  the  premises 
liatl  been  disiufeeted,  and  tins  was  done  until  the  threats  of  all  were  free 
frtim  l*acilli. 

Among  the  232  persons  immunized  by  the  inspet*tors3  deveh^Mnl  mem- 
l>ninous  crou|i  within  twenty-fliur  hours  of  the  time  when  tliev  were 
treated,  who  iii  fact  had  di[»lithcna  liefnre  being  injected,  but  all  reeov- 
ererl.  Three  others  had  mild  [>liuryngeal  diphtheria — developing  1  on 
the  uiueteenth,  1  on  th«'  thirtieth,  and  I  un  tiic  thirty-tirst  day  after 
injection,  and   1   developed  a  fatal  diphtheria  on  the  tifty-fiftb  day. 

The  viim^  detailed  number  altogether  1043;  224  of  tliejije  were  im- 
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m^  (toit^  with  foil  Behrrn^'^  sefiini^  aot)  ting  s««>irtfl  rime  irttli  t&t 
;  York  llailrli  Defattment  iertun*     In  a  kf^  ftrfrentaf^  of  the 
»te  niu!ibi!r  difilitb^ia  bacilli  mf^t^  fifis«»it  io  th^  tlmmit  when  die 
B  Vtti  ailmiobten?!].  aBcI  all  hid  been  expc««d  |t>  c]i|>hth«Mnii  under 
flieni  m*)fv*  or  lij««  favombk'  for  the  tivjiMiniasiiHi   nf  the  cUm^ilnt, 
mg  tbo^  immriniiQBvJ   *^  C3sic>^  of  tUphtberia  ocettm-«l   liet«i'e€*ii  rrnt^ 
,  tbirty  daj»  aj^er  tbe  tr^tmeot :  i  a  1    tm  the  tuelfth,    1    im   flit* 
enteentb,  and  1  on  the  nineteeiith  da%%  respectively. 
Twelve  case^  developed  di|4itberia  later  as  follon^  :'  On  the  thirtieth 
,  2;  thirty-fir«t  ilav,  1  ;  thirty-third  tby,  1  :  ihirty-^venth  dn\%  1  ; 
mty-fiinCh  <by,  1  j  fortietb  day^  2;  for^-eectmcl  day,  1  ;  BIH-^^ra^ud 
mm)%  1  ;  fifty-tiftli  davj  1  ;  ?ixty-^ixth  d»y,  1 :  nioetieth  day,   1 ,     Tbc 
4  €Bge»  that  developed  citMip  withio  twettti^^-four  hours  of  Hw  iDJecrioii| 
ondoubtediy  had  th^  dji^estne  at  the  time  of  uijet^toii. 

Tiddt  gkoiffing  the  Kiunber  of  fJasi^s  Imtmmtkid  in  Xrtr  York  f  Tly,  amd 
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Alto<^ether,  therefore,  exoludino^  the.<e,  16  cases  of  diphtheria  occurred 
among  1014  person.^ — 3  in  from  one  to  thirty  days,  and  13  in  from 
thirty  to  one  hundre<l  and  ten  days  after  immunization.  These  easels 
were  all  mild,  exoeptincr  -,  1  of  which  proved  fatal  from  diphtheria,  and 
in  the  other  death  seemed  to  be  due  to  l)roneho-pneumonia  complicated 
by  a  mild  diphtheria.  During  ninety  days  preceding  immunization, 
under  practical ly  the  simie  conditions,  it  may  he  said  that  more  than 
225  rases  of  diphtheria  occurred.  By  the  use  of  antitoxin  it  has  been 
possible  to  stamp  out  completely  diphtheria  in  four  great  institutions  for 
the  care  of  children  in  which  it  was  prevailing  in  more  or  less  epidemic 
form.  In  no  instance  have  there  been,  so  far  as  can  be  determined,  any 
serious  results  from  the  administration  of  the  remedy  for  this  purpost*. 
The  duration  of  immunity  in  many  cases  is  apparently  not  more  than 
thirty  days,  but  it  may  be  for  a  much  longer  time.  The  doses  required 
to  confer  immunity  are  probably  between  oO  and  300  antitoxin  units^ 
according  to  the  age  of  the  individual   treated. 
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A  siimman'  of  cases  reported  in  the  journals  is  as  follows : 

Iiinnunization  by  Antitoxin. 

Total  ca.«e8  immunizeii 16,576. 

Antitoxin  unit«  injected 50  to  1000  (usually  150-200). 

Attacked  within  30  days 129  mild,  all  recovered. 

Attacke<l  after  30  days 20  mild,  all  recovered. 

(No  serious  after-effects  observed  which  could  be  ascribed  to  the 
antitoxin  injected.) 

Conclusion  on  Diphtheria  An'titoxin. — Diphtheria  antitoxin 
has  a  marked  curative  effect  in  diphtheria.  The  results  are  ver)'  strik- 
ing when  the  injections  are  used  early  in  the  disease,  an<l  when  the 
diphtheria  is  uncomplicated  with  pneumonia  or  sepsis.  In  well  devel- 
oped cases  and  in  those  having  complications  its  benefit  is  less  marked. 
In  cases  already  profoundly  under  the  influence  of  the  diphtheria  toxin 
and  in  a  <lying  condition  it  is  useless. 

The  total  amount  required  in  the  treatment  of  a  case  varies  from 
1000  to  (yiKH)  units  of  von  Behring's  standanl,  and  is  determined  by  the 
severity  and  dunition  of  the  disea.se  and  the  weight  of  the  imtient.  An 
injection  of  100  to  .*^00  units  of  antitoxin  in  a  person  will  give  an 
almost  certain  immunity  from  diphtheria  for  four  weeks.  If  security  is 
desired  for  a  longer  peritxl,  the  injection  must  be  repeated. 

Diphtheria  antitoxin  will  not  cure  all  cases  of  diphtheria  in  which 
the  element  of  mixed  infection  is  marked,  even  if  given  early  in  the 
disease.  It  does  not  destroy  the  diphtheria  bacilli.  It  is  desirable 
with  the  antitoxin  to  use  other  treatment,  both  local. and  constitu- 
tional. The  inj(»ction  of  diphtheria  antitoxin  with  its  accompanying 
horse  serum  is  atten<led  in  a  moderate  percentage  of  the  cases  with 
disagreeable  results,  but  in  verj'  few  if  any  with  serious  ones.  No 
cases  have  been  observed  in  which  the  kidneys  showed  any  evidence 
of  being  seriously  affecteil.  It  does  not  apj)ear  to  have  any  deleterious 
effci^ts  on  the  l)lood,  other  than  to  cause  a  nKxlerate  temporary  diminu- 
tion in  the  number  of  re<l  blood  cells,  and  even  this  is  more  than  coun- 
terbalanced by  its  les.sening  the  action  of  the  diphtheria  iK)ison. 

Large  injections  in  persons  not  having  dij)litheria  are  more  apt  to 
cause  unplciisant  and  even  somewhat  st»rious  after-effects,  than  in  those 
affected  by  the  disease.  It  is  well,  therefore,  to  be  fairly  sure  of  the 
diagnosis  in  adults,  in  whom,  as  a  rule,  but  little  danger  exists,  l)eforc 
giving  a  full  injection. 

PSEUDO-DIPHTHERIA,  INCLUDING  NON-DIPHTHERITIC 
MEMBRANOl^S  LARYNCilTIS,  OR  CKOUP. 

Pseudo-diphtheria  is  not  a  distinct  disease  like  diphtheria.  The 
name  is  used  to  cover  all  inflammations  of  the  upper  air  pa.s.sages  not 
<lue  to  the  diphtheria  bacilli  which  sirmilate  the  less  (characteristic  cases 
of  diphtheria.  The  bacteriology  of  pseudo-diphtheria  has  been  already 
considered  in  the  earlier  part  of  this  article.  (See  page  670.)  Many  of 
the  varieties  of  pseudo-diphtheria  are  considered  under  other  headings, 
such  as  tonsillitis,  the  throat  lesions  complicating  scarlet  fever,  acute 
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larynj^itis,  etc.      Tfiesi'   will  bf,    litiwever,  grouped   tc»getlier  IierCj  ami 
brii^tly  t'unsidered  in  connect luji  with  a  few  illiii*t native  cnge.s. 

Clinical  Dtvihions, — 1,  Exteni^ive  pstiulo-mendiranes,  mostly  oon- 
iiiKal  to  ti»ri?iils,  M*ft  palate,  and  pliarviix  :  </,  uncomplicateil  ;  />,  cxmipli- 
caiin^'  intcctiuns  diM'aso.  2*  Pseiidii-iDciidiraiK's  involving  tin*  larvnx, 
f3.  Pt^eudiHinc^niljrdneh  and  exudates  contiiied  to  the  toiigils. 

1,  iiiuiitraffvr  (\fi<rii, — Kd'tfHf*ln'  pMenffft-tuvmhrancsy  confiuefi  fjhtrfiii 
to  fhf  Toii^i/jf,  Soft  Pftlftfr,  awl  Phan/nx. — Ca«e  1.  Feb.  Stli.  Femlifc 
aged  eight.  (Minieal  histnry  :  Tonsils  eovere<I  by  la^gl^  irregular,  ml- 
hcn-nt,  whitisli  patches.  Fauces  -dnd  tonsils  swoUeu  and  Hvid  In  color 
'J'e  1 1 \  I  >ei^i t  n  re ,  KM"  F . ;  p u  I  se ,  40;  ri^s j  j i  ra  t  i  nn ,  t2t  I 

I'V'bruary  (Jth,  Tonsils,  sides  and  ti]>  of  nvida,  and  faiicial  pillars*  cov- 
ereil  by  a  tbiu,  friable,  grayish  pH*u*lo-niend>rane,  which  leaves  a  blofding 
siH'faee  on  renuival.  Tlie  tnj|tearane€  is  as  if  ou  a  inneous  iiieiid>raiie 
deinuled  of  its  sujieriieial  epithelinm  a  thick  [mint  had  been  applied. 

February  7th.  Tonsils  and  funeial  pillars  clear  of  nienibmnc: 
t^uperiieial  nheration  ou  pillars,  inid  adherent  nienilinuie  to  uvula- 
Tein[>cratnrc*  remains  iK-tween  102^  antl  104"  F,  ;  pulst^  \lS  to  UiO  : 
res|)imtion,   1^4  to  3<). 

Februaiy  Mkh.  Uleenition  on  uvula  nearly  healed.  Temperature 
nonnaL     No  all  mm  in  in  urine  at  any  time.     No  great  })rostratii)n. 

Case  IT  Feljrnarv  27th.  Female,  aged  nineteen.  Clinical  history: 
liolb  tonsils  an<l  atljacent  siu'faces  of  nvidu  covered  by  a  thin  gniy  nnmi« 
brmie.  Tonsils  nnich  swolh-n  and  painful,  (ireat  hyjK'ra^mia  (d*  pliarynx. 
TemjK*rature,  *jy.(J°  F.  ;  jadse,  KHK     No  albumin  in  urine. 

February  2JHh.  v\ll  sym]*t<^>ms  abat^^d.  Mcndmuie  disappi»aivd. 
No  swelling  t>f  glands. 

Case  111.  February  M.  Feniak\  aged  sixteen  mctnths.  CHuii^d 
history:  Thin,  adhennt,  seuji^translncent  memlirane  nn  tonsils  and  ad- 
jacent snrfJH'e^  of  uvula,  Nf^strils  tiecluded,  Iml  no  nu'nd»niue  visible, 
Croupy  voice  and  breathing.  Slight  swelling  of  glands  of  neck*  Tcra- 
iwniture,  HH>,2^'  F". ;  pulscv  13fj;  respinition,  34. 

February  4tb.     M(*mbnme  nearly  dlsiij speared.     Child  ni^urly  well, 

February  <lth.  Tlinnit  |KTfectly  clean.  Child  is  well.  Evening 
temperature,  100"  F.  :  pulse,  IIH  ;  respiration,  28. 

(\\sk1\".    Iu"1  unary  .'5*1,    Jeunit^  K^ ^,  aged  eighteen.    Clinical  bi.*- 

tory  :  Thin  adiierent  ps(mdo-meinl>rane  (vn  sides  and  tip  of  uvula.  Some 
hy|K'nemin  of  pharynx.  Temperature,  1<J1.4^'  F,  ;  pulse,  lOCL  Mem- 
brane reu)ain(*d  four  davs.  After  tlie  iirst  day  tem|ieratnre  and  pu]!>e 
sjink  to  the  n<»rmal,  ancl  patient  did  ntit  appear  sick.  No  albumin  in 
unue.      Discharged  lui  the  sixth  day. 

In  these  ctises  there  is  firsi  a  redness  sind  swelling  of  the  inue^ms 
membmue  of  the  pharynx,  lonsils,  ajid  fauces,  with  later  a  thin  purulent 
dischai^*.  <  ultures  at  this  time  reveal  very  abundant  e«>kmies  of  strep- 
toeoeci.  The  ejvilhelinm  of  the  inflamed  mucous  nu*nd>rane,  where  the 
irritation  is  intt  nsiti<'<l  by  the  t^tntact  and  i'riction  oi"  adjacent  surface.*, 
becomes  ne*'rotic,  an<l  the  denuded  surface  becomes  ccrvered  by  a  ihin 
pscudo-inembmne,  (uiuiposcd  uKistly  of  strcptcKCocci  held  together  by  a 
^rnall  amount  of  tibrin.  The  streptoooeci  nuiv  also  |>enetrate  into  the 
ilenuded  nmeous  membnme. 

If  one  hH.>ks  at  a  well  marked  eas<%  having  the  patient  ojjeu  the  moutli 
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slightly,  and  (U'liresst-H  the  tongue  just  a  littU*,  the  inflamed  nvnla  is  seen 
lying  h€*tweeii  mid  against  tlie  swollen  ttmHils,     On  the  portions  of  the 


nvnla  thus  irritates  I  hy  eont^K't,  on  the  tinirial  pillarH  lying  against  the 
tonsils,  and,  in  extreme  eavSes,  on  the  lateral  walls  of  the  jdiarynx  and  on 
the  sfift  palate  spreading  np  from  the  sides  of  the  uvula,  ouf  linds  the 
pseudo-memi*rane,  whieh  is  always  light  grayish  in  folur,  thin,  and  fri- 
able. On  removal  a  bleeding  surfuee  is  diselosefL  When  astringi'nt 
applieations  are  not  used  the  membrane  nsualty  disappear^s  gnKlually, 
and  does  not  seah'otf  in  iirm  pieees  of  ennsidemlde  size,  as  in  many  eases 
of  true  diphtheria. 

In  none  of  thes'  eases  is  there  apt  to  he  a  fatal  result,  nt*r  great  pros- 
tration ^  after-emaeiation,  or  paralysis.  Exeept  that  these  eases  were  not 
eoniplieated  by  ^suppuration  of  the  eervicid  glands  and  ditfuse  eellolitis, 
they  otherwise  appear  to  be  the  same  as  the  pseud^t-niembranons  inflam- 
mations eompl legating  seaHet  fever,  the  greater  severity  in  the  latter  being 
probably  due  to  the  influenee  of  tlie  scrarlet  ^'^x^r  jKjihtni*  The  teni|ier- 
ature  eurve  varies  greatly  in  difl:erent  t'lases.  The  baeterioliigical  iliag- 
nosis  is  of  g^reat  value  in  |n'ogiiosis. 

Paeiuio-inrmhrauon^  I)i04f mttnitiouH  vfnnpUeathuj  Searkdhui ,- — i  'on- 
fined  (chiefly  to  tonsilb,  s^ift  palate,  and  pharynx.  Exeept  ftir  eompli- 
eatii ins  these  give  exaelly  the  siune  I'linieal  apj>eamnces  as  those  not 
eomplieatiug  infet^tious  disi*as*'s* 

The  eom|>Iieating  pMuido-niernliranrnis  inttannnation  oeenrring  early 
adds  gretitly  io  the  severity  «if  the  ease  ;  thus  in  10  eas4^s  of  searlet  fever 
obi^^rveil  by  me,  in  wliieh  a  severe  eomplieatiug  eroupous  inflammation 
appeared  early,  (i  died.  Of  the  7  in  whieh  it  ap|>eared  late,  all  ree<ivere<l. 
Of  tlie  ri  fatal  eases,  2  had  extensive  gangrenous  eellnlitis,  liegiiuiing  in 
the  ne<4c,  spreading  over  the  eliest,  anrl  r'austng  the  sloughing  of  an  ex- 
tensive pirtiitn  (if  skin,  A  third  had  iliflhs*'  suppuraliorj  in  and  about 
the  cervieal  ghnuls. 

2,  Ptieufifi'mrmfiraiiii^  IiiVfiiritif/  (he  Ijtnjtw  vauM'fl  bif  Sfrritfaeiit't^i,— 
Case  1.  February  13th,  Femah%aged  tive.  RceoveniL  ( 1  in ieal  history  : 
Ou  admission  to  the  hospital  eyauiitir  from  laryjigeal  obstrm-tion  ;  intn* 
ijated,  relieved  ;  very  slight,  a^lliertiit,  thin»  [jearl-gray  pat^'hes  oji  nvnla. 
Tempeniture,  IfM)^  V.  ;  jmlse,  102  ;  respiration,  22. 

Feluiiary  1 7th.  I*a!ieut  never  seenietl  sick  ;  exutlatit*n  ^>n  nvida  dis- 
appeared ;  no  alliumin  in  urine;  tnl*e  remained  in  five  days. 

Ca8B  II.  Marrh  IHth.  Female,  aged  one,  Keeovered,  01  i  idea  I  his- 
tory :  Very  small  white  pattJi,  slightly  adherent  to  right  tonsil;  laryngeal 
dys|jiiiea:  luaile  tovnnnt.and  fumigated  with  talomel,  but  witiimit  relief; 
intubate<l  five  Imurs  after  arrival  iu  hospital.  Teui[»eratur(%  Hltjj*^'  F.  ; 
pulse,  120;  res|iiratiun,  ?Ah 

Mareh  201  h,  S-eiii.^  aliont  well  ;  tulie  still  retainerl  ;  si hut  allniinin 
in  urine. 

Jrareli  2Mlh.      Tube  removed  ;  temperature  never  above  100'-'  F. 

Btir*terial  fxaniinatiun  ;  Oidtures  gjive  abundant  eolcini<s  of  the  long- 
rhaine<l  *»ln']it<>eiM»eni>. 

V\m  III.  Mareli  llHh.  Male,  ag(Ml  friiir.  Died.  Clinitral  liistory ; 
Intnbat€*d  before  admission  to  hospital.  Temperature,  100^  F,  ;  pnlne, 
130:  respiration,  32.  Xo  niembnine  visi^ile  iu  Oiroat ;  some  white,  flaky 
inembnine  eougbed  up  ;  large  amoout  uf  albuujin  in  urine. 
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March  !22d.  Clicf^t  full  of  n\les  ;  child  drowsy  and  cvam»tic,  although 
thfTo  \i<  no  larvnjjeal  ohstriietinn.  Trmperatnre,  102*^  F,  ;  pul^^e,  150; 
res|)irutii*n,  42.     Swallows  with  difticulty*      l*it^d  on  2r3<l. 

Cask  IV.  Marrh  2Lst.  Female, aged  four,  (linieal  liistory  ;  Markc^l 
larvii^cal  dys|)n<i'a  on  arrival,  intubated  one  half  htmr  later;  large  pit^^: 
♦  if  thin,  eriinihliiig  nienilu'ane  <'ongIied  n\i  through  tube;  swollen  tonsils^ 
with  sniall  whiti^li  patelies,  Tern pr rat n re,  91^,4^  F,  ;  pulse,  104;  res|iini- 
tion,  2(i. 

Manli  24tlL  Tnlje  removed  ;  !*eemswell:  Injirhcst  temjteniturc,  lOP 
F.      Xo  all^Hniin  in  urine. 

Cask  ^^  April  27tlL  Male,  aged  t'urty-three,  Uied.  On  adniL-! 
Hion  tlie  liistory  is  olitained  iroiii  friends  that  he  has  been  thrtn*  dayi 
Aick.  He  is  weak,  slightly  dcliriods,  and  appears  at?  if  suflering  from 
some  severe  infeetions  disease.  The  whole  uvula  and  the  pcirtions  of 
soft  palate  atljaet^it  lo  it  are  eovered  l>y  a  very  thin,  dirty  etA^ering 
whieh  (*an  hanlly  Uv  called  a  pseudo-merubrane.  The  whi»le  pharynj 
and  palate  are  extrenn^ly  hypenemie.  IVitient  is  hoarse,  and  1ms  some 
laryngeal  (ly>}iii(i*a.  Tem|N:Tatnre,  108^'  F\  ;  pulse,  12H  ;  n.'spi ration,  20. 
l\itient  beeanie  violently  delirious,  and  dietl  the  next  day.     No  autoiisy. 

This  east*  is  interesting,  as  it  is  the  only  fatal  one  in  adults.  It  i^ 
pr(>bahle  that  the  <*roupous  inflnnnnation  was  nuly  a  eompHration  nf 
siMUi^  tine  of  the  inft^'tions  diseases. 

Snmniarif. — Tlii»s<'  typieal  cases  ])rove  that  nu'tnliramius  en»n[>  i^ 
at  times  an  indejiendent  disease,  having  no  eiiuneetion  with  true  diph- 
thtiaa.  In  only  2  ont  of  l^i  investigated  by  nie  was  aiiy  c*untnH'ti<»ii 
witfi  ^^earh^t  tever  c»r  measles  diseovered.  A  diagnosis  from  the  elinit^ 
history  and  ajipc^aranee  \^  impossible.    Of  the  1 G  eases  there  were  G  deathn 

In  tUv  majority  of  the  10  <>ases  that  reeovered  the  eonrse  of  the 
disease  was  niihb  After  intubation  had  relieved  the  dyspna-a  the 
|wiiients  never  apjR^ared  dangemusly  ill.  By  tlie  thinl  day  they  werr 
sitting  ii|i  in  i heir  bi^ls  and  playing  with  their  toys.  The  temperature 
averagetl  HHuewliat  higher  during  the  ^r-^t  days  than  in  the  eases  of 
laryngejd  diphtheria,  and  ros*'  to  \{KV  and  104'^  F.  wlien  tlie  linigs 
beeiiine    involved. 

In  2  nf  tlu'  ehildren  a  pretty  eh^ar  history  of  direet   infeeti(>n   frofnj 
other  easi_*s  was  ijbtaine^l.      In  non-di|jlulieritie  eronp  the  magical  cfte«^t ' 
of  intubation  is  seen,  for  without  tn*eheotomy  or  intubation  the  ninjority 
wituld  eertainty  havt*  died.     The   pereentage  of  reeckvery  \va>   71^   p( 
<vnt.  in  the  ea>;es  nc*t  e<inj|dic*ated  by  searlet  fever.     Broneho-|uiennioai 
was  the  most  frt^pient  eanst*  c»f  death, 

3.  IWutht-int'ttthntfics  vonjinal  to  the  Totmh  caused  fci/ *SY/Y|ifr>fVK*<»f ,— 
Cahb  I.  Mareh  3,  18f>2.  Female,  agin!  six.  Clinlesd  history:  Fn^in 
an  n^sylutn  with  3  otlier  easi^s.  Right  tr»nsil  is  swollen  and  i^iven?il 
by  a  thiek,  adherent,  gmy-eolon-d,  tibriihtus  pseudo-mem bniue.  Or- 
vlad  glands  eonsitlendily  swollen  tin  right  side  ;  slight  paiu  and  tender- 
ness.    Tein I  le rat  nxv,   101  '^  F. 

Mareh  5th.  Still  thiek  membrane  on  tonsil,  nowrhere  else.  Feeb 
well. 

Mareh  7th.     Tonsil  ektin*     Is  slightly  oroupy, 

Mareh  Mi.      Ferfeetly  welj. 

Cask  U.     Male,  ageil  four.     Frijm  stunc  asylunu     Clinical  hbton'; 
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Pseudo-inenibraiie  on  upper  iwrtion  of  left  tonsil  and  adjacent  surface 
of  anterior  and  j>osterior  pillars.     Well  on  third  day.     No  fever. 

Cask  III.  March  5,  1892.  Female,  aged  twenty-one.  Clinical 
history  :  Bi)th  tonsils  are  nearly  covered  by  irregular,  serai-adherent 
pseudo-membranous  patc^hes.  Considerable  swelling  and  hypera?mia. 
No  swelling  of  glands.  Not  much  pain  ;  slight  constitutional  symptoms. 
TempiTature,  1()1°  F. 

Alareh  7th.     Tonsils  nearly  clean.     Feels  well. 

March  8th.     Perfectly  well. 

In  adults  thick  croupous  patches,  adherent  or  non-adherent,  if  con- 
Hueil  to  the  tonsils  after  twenty-four  hours,  very  rarely  have  anything 
to  do  with  true  diphtheria.  The  same  bacteria  (the  streptococci)  which 
under  ctirtain  influences  cause  an  inflamed  throat  or  a  follicular  tonsil- 
litis, under  others  seem  to  produce  a  crouimus  tonsillitis.  Two  memlxers 
of  a  family  may  be  affected,  one  with  the  former,  the  other  with  the 
latter  disease.  In  a  few  cases  a  very  complete  history  of  direct  trans- 
mission of  the  contagium  is  obtained.  The  croupous  deposit  or  pseudo- 
membrane  lasts  from  two  to  seven  days.  All  cases  recover  without 
complications. 

The  intimat(»  connection  of  some  cases  of  croupous  tonsillitis  with 
scarlet  fever  is  brought  out  in  the  following  example : 

Female,  agwl  twenty-one,  was  admitted  to  the  hospital  with  marked 
croupous  tonsillitis,  with  constitutional  and  local  symptoms,  on  May  20th. 
The  three  previous  days  she  had  taken  care  of  a  child  sick  with  scarlet 
fever,  and  on  the  last  day  also  of  the  mother,  who  was  attacked  with 
croupous  tonsillitis.  Both  she  and  the  mother  had  come  in  frequent 
direct  (contact  with  the  child. 

Two  physicians  attended  a  gentleman  sick  with  malignant  scjirlet 
fever  and  croupous  tonsillitis.  Both  were  attacked  with  croujwus  tonsil- 
litis, and  one  with  scarlet  fever  also. 

Pu()(;n()sis. — With  the  exception  of  cases  in  which  the  larynx  is 
involved  uncompli(vated  cases  of  pseudo-diphtheria  are  not  dangerous  to 
life.  Although  non-diphtheritic  croupous  laryngitis  is  less  dangerous 
than  diphtheritic,  still  the  danger  of  suffocation  without  operative 
relief  and  of  (U)mpli(jationg  pneumonia  is  ever  present,  and  the  mor- 
tality is  considenil)le. 

INeudo-diphtheria  compli(;ating  infectious  diseases  during  their  early 
stages  adds  somewhat  to  the  danger  of  the  disease,  and  is  usually  an 
indication  of  a  severe  infection. 

Trkatmkxt. — Th(i  treatment  of  pseudo-diphtheria  is  similar  to  that 
of  e(jually  severe  eases  of  diphtheria,  with  the  exception  of  the  anti- 
toxin. 

In  cases  not  involving  the  larynx  the  temperature,  general  pains, 
and  local  soreness  can  be  somewhat  alleviated  by  giving  internally  salol 
gr.  V  every  thre(»  to  six  hours  or  phena(^etin  gr.  v  every  six  to  eight 
hours  in  adults,  gr.  iii  in  children.  Antipyrine,  antifebrin,  and  salicylate 
of  s(Mla  are  also  (employed  with  good  effect  in  the  tonsillar  cases. 


PERTUSSIS. 

By  J.  P.  CROZER  GRIFFITH,  M.  D. 


Synonyms. — Whooping  cough ;  Tussis  convulsiva. 

Definition. — An  infectious  disease,  occurring  principally  in  chil- 
dren, and  characterized  by  a  cough  of  a  peculiar  paroxysmal  nature  and 
by  more  or  less  bronchial,  laryngeal,  and  nasal  catarrh. 

Etioixxjy. — Age, — Among  the  most  powerful  predisposing  causcfs 
of  whooping  cough  age  would  seem  to  hold  a  prominent  place.  The 
great  majority  oi  cases  occur  before  the  sixth  year,  and  over  half  of 
these  before  the  fourth  year,  according  to  the  estimates  of  West.  Be- 
fore the  age  of  six  months  the  disease  is  not  so  common,  although  less 
unusual  at  tliat  period  of  life  than  are  scarlet  fever,  measles,  and  some 
of  the  other  infectious  diseases  of  childhood.  In  a  few  rei)orted  cases  it 
seems  to  have  develoi)ed  before  birth.  It  does  not  often  occur  after  the 
age  of  ten  years,  although  adults  sometimes  are  attacked  by  it.  The 
chief  cause  for  this  immunity  of  adults  doubtless  is  that  the  majority 
of  them  suffered  from  the  disease  during  childhood.  There  is,  however, 
probably  a  lessened  susceptibility  to  it  with  advancing  years. 

Se^T  does  not  appear  to  exert  any  decided  etiological  influence.  It 
has  often  been  stated  that  pertussis  is  more  common  in  girls  than  in 
boys,  but  the  truth  of  this  does  not  seem  to  be  entirely  confirmed  by 
statistics,  which  are  not  at  one  upon  this  point.  The  extensive  statistics 
of  Vladimiroff  favor  the  greater  frequency  in  girls. 

The  state  of  the  previom  health  is  imj)ortant.  It  is  the  general 
opinion  that  weakly,  deli(\itc,  or  sickly  children  acauire  whooping  cough 
more  easily  than  do  those  who  are  well.  An  attack  of  mejisles  is  often 
followed  by  one  of  pertussis.  This  association  is  especially  well  illus- 
trated in  epidemics  of  the  two  disorders.  Indeed,  the  statement  is  often 
made  that  an  epidemic  of  measles  pre(lis|>oses  to  the  development  of  one 
of  whooping  cough.  It  do(»s  not  seem  clear,  however,  whether  the  asso- 
ciation is  only  accidental  or  whether  it  is  ac^tually  etiological.  Whatever 
causjil  relation  other  diseases  may  have  to  wliooi>ing  cough,  it  appears 
certiiin  that  its  development  is  not  at  all  hindered  by  their  existence. 

Climate,  nea^on,  and  geoffraphkal  poxition  do  not  seem  to  exert  any 
real  influence.  The  diseases,  it  is  true,  is  more  prevalent  in  the  civilized 
parts  of  the  world,  but  this  depends  merely  on  the  fact  that  it  has  not 
yet  l)een  carried  to  other  regions  or  has  not  yet  become  firmly  established 
there.  There  are  contradictory  statistics  regarding  the  frequency  of 
the  disease  at  any  one  period  of  the  year,  whic;h  show  that  si»ason  cer- 
tainly has  but  little  b<?aring. 

The  Htation  in  life  is  likewise  \vithout  much  influence.     The  poor  are 
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fhnps  itiort*  subject  to  it,  on  acconnt  of  the  greater  easa*  of 

in  whieh  their  unhygienic  irietliocl  of  living  {M-eat^UuiH. 

Tl»e  excitiug  cause  of  whmiping  cough  U  infection.      (V>iis<H[UentIy, 

J  disease  occunii  in  epidenuet*,  althoiigh  in  the  Uirger  eitiert  it  in  pntirU- 

Jy  endemic.     The  q)idennc«i  seem  to  have  a  dispoisiticm  to  si|i|«i^r  nl 

iitervaLH  nf  about  two  vmrK,     The  virulence  of  tlie  iufc^etions  )»rinnjil<' 

so  j^rt-at  that  nearly  all  children  exjw>t?4.*d  to  it  will  contfuct  tlii*  di.<- 

e.     The  infeetlou  is  transmitted  by  tljc  iireatli  and  by  tin*  i74fn*lioa"* 

m  the  rej*i>imtoi"y  tnict*     Comparatively  ck>se  contact   is    n*i|nired» 

iluiugli  thi*^  need  be  of  but  very  s^hort  dunitioiu     Probably  the  jKnwn 

niters  i)y  way  (»f  the  respinitory  tract,  but  it  is  not  certain  that  thirv  i>  m- 

ariably  tbe  rase*     It  is  possible  for  the  di,s<?ase  to  be  wirried  by  a  third 

lersrai  from  the  sick  to  the  well  by  means  of  hnntlkercliiefs,  clothing, 

and  the  like ;  but  this  is  eertainly  of  verv  rare  (iccnrrt^nce.     The  infec- 

tiotignesii;  of  whooping  eoiigh  is  pre^nt  cinring  the  whole  c»f  the  &tladk, 

but  espetnally  in  the  paroxvi^mal  i^tage. 

Path* ii^KJY,— The  nature  of  the  infection,  as  indeeil  the  natun? 
of  the  tlisease  itself,  in  not  definitely  nnderHtcMxl*  Tt  is  not  even  ad- 
mitted by  all  w liters  that  the  dij^ease  is  of*  an  iufet^tion.K  nature*  IV 
Hussy  elairutil  that  it  is  due  to  the  irritating  presv^urc.^  of  enlarged 
brtmehial  glaud.s  upou  the  termioa]  tilameuts  of  the  piieiimogn*trit: 
nerve,  Other  writers  have  advanced  the  theory  that  it  is  of  the  nattire 
of  a  pure  neurosis,  the  result  of  some  functional  tlisturbnto'e  of  the 
pneuuiogtistrie,  n»cHrrreut  laryngeal,  phrenie,  or  synipatlalii*  iiorvrs,  f»r 
of  the  medulla.  Still  others  have  thought  it  to  be  a  simpli/  l^runc-liinl 
catarrh  associate<l  with  a  neurit ie  condition.  The  whole  aualf»gy  i>f  the 
afleetioii  to  diseasi-s  of  the  infectious  elani^  indieates,  almost  Wyrwid  iiiie&- 
tioiij  that  it  tiMi  lK>long^  to  this  class.  A^iriou^s  organism.s  have  l*eea 
HUpp<iHed  tt>  be  the  canst*.  Tlie  larva^  t^f  iuseeta  were  nssigned  as  the 
aetivi^  ai;rnt>  bv  Linnaus,  !>!irO'ria  Wi^rc  (h^serilKd  hy  Pnulit  naU 
by  Letzerieh,  and  a  protozoon  was  found  in  the  sputum  by  Deichler. 
The  observations  which  have  been  the  most  promising  are  those  of 
Afanassiew,  who  isolated  a  short  bacillus  from  the  sputum  of  pertussis 
patients  which  he  named  the  haci/hti  (ussis  coiiru/Hiva\  He  was  able  to 
obtain  pure  cultures  of  this  which,  inoculated  upon  the  respinitorj'  mu- 
cous mendjrane  of  animals,  produced  some  of  the  symptoms  of  whoop- 
ing cough,  with  a  catarrhal  state  of  the  respiratory  tnict  and  a  tendency 
to  l)roneho-pneumonia.  Moncorvo  has  also  described  a  bacillus  found 
in  the  sputum,  and  more  recently  Ritter  has  found  a  small  coccus  which 
he  believes  to  be  the  germ.  It  is  evident  that  further  research  is  greatly 
needed   in   this  direction. 

The  manner  in  which  the  germs  of  the  disease,  whatever  they  may 
be,  produce  the  symptoms  is  also  by  no  means  clear.  It  is  possible,  on 
the  one  hand,  that  tluy  act  primarily  upon  the  respiratory  tract,  occa- 
sioning a  eatarrhnl  inflanunation,  or,  on  the  other  hand,  that  the  nervous 
system  is  primarily  affected.  There  is  no  (juestion  that  a  catarrhal  t*on- 
dition  of  the  respinitorv  tract  is  present  in  whooping  cough.  Some 
writers  have  claimed  that  this  is  most  mnrked  in  the  nose,  others  hold 
that  it  is  predominant  in  the  bronchi.  It  would  seem  from  the  obser- 
vations of  Meyer-Huni  and  of  Von  HeriV  that  the  nuicous  membrane  of 
the  nose,  larynx,  and  trachea  down  to  the  bifurcation  is  the  region  of  the 


SYMPTOMS,  715 

respiratory  tract  most  affeotetl.  Of  this  the  jiart  which  is  pre-eminently 
involvwl  is  the  *' cough  region" — i.  e,  the  posterior  wall  of  the  laiynx 
in  the  interarytenf«d  space.  If  we  accept  the  view  that  the  infection  is 
chiefly  hx-al,  with  a  secondary  involvement  of  the  nervous  system,  it 
would  st»em  likely  that  a  small  quantity  of  mucus,  rising  from  l)elow, 
lan<ls  ujMUi  the  c<mgh  region  and  sets  up  a  powerful  irritation  of  the 
hy[)ersen>itive  filaments  of  the  su|)erior  laryngeal  ner\'e.  This  occasions, 
through  rf»flex  action,  a  series  of  repeatetl  expiratorj-  eflTorts  which  con- 
tinue until  the  mucus  is  exjielled.  A  long-drawn,  cn)wing  inspiration 
ft»llows,  due  to  a  s|)asm  of  the  glottis,  itself  dependent  upon  an  irritation 
of  the  convulsive  centres  in  the  medulla.  It  seems  ver}'  much  more 
pn>bable,  however,  that  whooping  cough  is  actually  an  infectious  dis- 
ease of  the  nervous  system,  with  a  se«>ndarv  localization  of  the  process 
upon  the  respirator}'  mucous  membrane,  exactly  similar  to  the  relation 
l>etw(K»n  measles  and  its  respiratory  symptoms.  According  to  this 
view,  some  |)oison  in  the  blood,  pnxluced  by  the  infectious  germs, 
<j<'<iisions  a  greiit  excitability  of  the  suj)erior  Iar}'ngeal  ner\'e  or  its 
centres  in  the  me<lulla,  and  of  other  |K>rtions  of  the  central  and  periph- 
eral nervous  ap|Kiratus  which  control  respiration  and  cough.  Tliere 
are  vari<ms  gnmnds  for  this  hypothesis.  In  the  first  place,  the  even 
occasicmal  occurrence  of  pertussis  shortly  after  birth  as  a  result  of 
fietal  infwtion  indicates  that  the  microl)es  must  be  in  the  general  circu- 
lation. Then,  t<x»,  jmroxysms  are  brought  on  quite  independently  of  the 
[)resence  of  mu(*us  <in  the  cough  region.  Thus  excitement  of  any  sort, 
drinking,  cr^-ing,  or  sudden  change  of  air  will  <K*casion  them,  all  acting 
rath«^r  thmugh  the  nervfms  system  than  in  other  ways.  The  greater 
fn'(|ueucy  of  panjxysms  at  night  pmbably  indicates  the  diminished 
d(»gree  of  resistance  of  the  respiratory  centre  in  the  me<lulla  at  this  time, 
as  a  result  of  which  convulsive  respiratory  efforts  become  more  frequent. 
()f  crjurse,  with  this  central  excitability  of  the  respirator}'  ner\'ous 
system  de|>endeut  on  the  infection,  any  lcx»l  excitation,  such  as  mucous 
or  other  irritant  to  the  respirator}'  mucous  membrane,  will  produce 
cough.  The  presc»nce  of  jMithogenic  microlies  on  the  respirator}'  mucous 
membrane  might  only  indicate  that  this  was  the  seat  of  entrance  and 
chief  seat  of  gnjwth,  and  the  disejise  would  l)e  in  this  respect  exactly 
analogi>fis  to  typhoid  fever. 

TTien-  are  no  characteristic  post-mortem  lesions.  Emphysema  is 
quite  c«»mmonly  found  in  bad  ("ases,  alone  or  combined  with  other  pid- 
monar}'  complications,  espi»cially  bn)ncho-pneumonia.  Enlargement  of 
th«-  l>roneliial  glands  has  been  note<l,  but  is  not  characteristic.  Atelec- 
ta-*i<*  U  a  common  crmdition. 

SvMiToMS. — The  attack  is  ordinarily  <livided  into  four  |)eriods:  (1) 
inculcation  ;  (2)  invasirm,  or  the  catarrhal  or  premonitor}'  stage  ;  (3)  the 
|Kin>xysmal  i»r  wh^^oping  stage;  and  (4)  the  terminal  stage  or  stage  of 
declin*'.  There  is  no  ver}'  sharp  division  l)etween  these,  since  they  pass 
gradually  into  ear-li  other. 

f  1 )  infH^Mtfiou. — During  this  {KTi^nl  no  symptoms  of  the  disease  pre- 
>4'nt  themsel ve-.  Statistics  are  at  variance  reg-arding  its  length,  and  the  Am^ 
that  the  invasion  takes  place  s^i  insidiously  makes  the  determination  of 
thtf*  r-xact  duration  of  th(*  incubation  diflieult  in  most  cases.    It  proba^ 
la*t-  fn »rii  two  to  -even  days,  with  an  iiveragt*  of  three  to  four  oayB. 
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(2)  Catarrhal  Sfa(/f\ — At  ihe  hojrinnine:  of  this  period  there  nrc  pre**- 
cnt  the  evi*kai<*e8  of  a  severe*  ct>ld,  .siioli  as  slight  hoarseness,  olistnietion  to 
breatliiojj:  tlirou^h  tlie  nose,  .siicn^^/Jit^,  ttekliiig  in  the  throat,  a  dr^*  eoagh^ 
and  malaise.  Although  there  is  f>ften  some  slight  fever,  e??peciiilly  in 
the  ev<-oing,  it  is  <lispytHl  whether  this  is  merely  the  result  of  the 
catarrhal  euiuliti^m  nr  \vl»et!ier  it  should  He  eunsideren:!  as  tlw  direct 
result  of  the  aetit»n  of  tlie  inft*etious  jjoison  on  the  nerve  ctmtrc^ 
Treatment  may  produce  temiM^mry  anic*lii>ration  in  some  csises,  yet  the 
teiiileiiey  is  for  tlie  syuiptonis  to  groAV  gmduully  worse  in  spite  of  it- 
Tliis  is  espeeially  true  of  the  eoogh*  which  beeomes  more  frequent^ 
oecurs  iu  hunger  paroxysms*  and  is  deeidedly  worse  at  nigljt.  Examina- 
tion of  the  ehest  at  tliis  iK-riud  shows  cither  an  entire  absence  of  rfiles^ 
tir  a  number  of  them  Um  insignificant  to  account  for  the  severity-  uf  the 
congh.  In  a  mnaller  nnmber  of  cases  there  is  a  decided  bronehitis  dnr- 
iug  the  premouitory  stag(%  with  mniieroiis  rales  aiitl  eojisiilerable  fever, 
but  tliis  is  U)  l»e  regtirded  luthcr  as  a  complicatton.  The  pivtnonitorr 
ft^tage  lasts  during  a  tinu^  which  varies  witli  diHerent  eases  and  whose* 
exact  length  is  ibtticuh  to  ileternnne,  owing  both  to  the  itisidiou&^ues.-^ 
of  its  onset  and  the  fact  of  its  merging  into  tin*  next  stage.  In  somo 
cases  it  continues  but  two  or  tiiree  daye,  while  iu  others  the  whoojv 
ing  stage  never  cnmes  on.  The  younger  the  i'hihl,  the  lens  in  many 
caseB  is  the  length  of  the  invasion.  It  may  be  said  to  avenige  about 
tW(»  weeks. 

(3)  Tla-  Paroxi/smai  Sfa(/t\ — The  typical  an<l  fully  developed  j>aroxys- 
nial  cnnigh  of  pertussis  is  nuirked  by  the  occurrence  of  the  **  whoop/'  and 
It  is  cnstnuiary  to  date  the  bt^giuning  nf  the  paroxysmal  stage  from  the 
time  when  this  symptom  first  iippcars,  A  ty|iieal  paroxysm  of  who*»iv 
ing  cout^h,  ur  a  *' kiuk/'  is  vvij  characteristic.  Often  it  eome8  on  very 
suddenly  without  any  warning,  Iu  other  ciises  sume  sc^nsation  jiT?t 
betbre  the  piiroxysm  warns  the  cliild  tliat  one  is  about  ti»  liegiii.  This 
sensation  varies  witli  different  children.  It  may  lie  a  ii(*kling  in  the 
nose  or  larynx^  or  a  strong  inclination  to  cough,  or  a  pain  in  the  region 
of  the  sternum.  If  the  ehild  has  been  lying  down,  it  sits  up  cpiiekly 
and  perhaps  grasps  at  the  side  of  the  ImhI.  If  it  has  been  playing  ab* nu 
the  rfMim,  it  t!n»|*s  its  toys  aud  runs  tu  its  nurse  or  seizes  tijinn  any  object 
near  it  for  supjtiu't.  The  congh  then  begins,  and  consists  of  a  s<*ries  uf 
rapidily  repcatiHl,  short,  explosive  expirat^UT  effort^^  followed  by  u  loiip- 
dniwu  crovviug  inspiration.  The  short  coughs  are,  as  stated,  little  more 
than  eflbrts  at  exjuration,  for  ans(*nltatinn  reveals  idinost  nu  sound  of 
breathing,  and  oidy  a  series  of  impniscs  against  the  ear  i*an  be  jiereeived. 
The  expiratory  eltiirts,  withciut  inspinttiou  belueen  them,  continue  f*ir 
a  few  seconds,  during  which  time  the  face  bec<anes  swollen  and  cyanotic, 
the  eyes  arc  jvroniiucut,  cougesttHl,  and  watering,  the  tongue  is  protruded 
and  driven  against  the  teetli,  sjiJiva  flows  from  the  mouth,  aud  the  pulse 
grows  ra)n«h  The  whotip  wliieh  follows  is  the  result  f»f  a  spasm  of  the 
glottis.  The  ear  against  the  elicst  wall  at  this  moment  hears  at  ni«>*9t  a 
very  fet^hle  inspiratit)n  ur  u<»ue  at  all.  Immediately  after  the  whoi>p 
another  series  of  expiiiitory  clfbrts  usually  begins,  and  this  alternation 
of  expimtions  and  wlioop  mav  be  repeated  sevend  titiies.  The  whole 
attack  lasts,  as  a  ride,  from  a  icw  set^onds  up  to  one  or  two  nn'nutes^  btit 
exceptionally   it   may   eoutiuue   for  irtau    ten   to   thirty   or    even    mort* 
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luimitetf.  In  such  a  case,  and  often  in  the  shorter  attacks,  momentary 
|)eriod!?  of  rest  occur,  and  then  the  coughing  returns.  In  the  latttT 
part  of  a  paroxysm  ropy  mucus  may  flow  in  abundance  from  the  mouth, 
and  vomiting  is  very  apt  to  follow.  In  bad  cases  the  paroxysms  may 
l)e  attended  by  hemorrhage  from  the  nose  or  mouth  or  lieneath  the 
conjunctivae,  or  even  in  the  brain  or  elsewhere.  The  urine  and  fieccH 
may  be  expelled  by  the  violence  of  the  coughing.  Sometimes  a  whcMip 
inunediately  precedes  the  first  of  a  series  of  expiratory  efforts.  After 
an  attack  is  over  the  child  may  be  left  pale  and  exhausted  for  a  short 
time,  but  soon  resumes  its  play  if  it  is  strong.  »Some  degree  of  swelling 
of  the  face,  cyanosis,  puflBness  of  the  eyes,  and  bhieness  of  the  tongue 
persists  between  the  paroxysms  and  gives  the  child  a  very  chanu;ter- 
istic  ap{)earance. 

The  paroxysms  are  nearly  alw^ays  most  numerous  in  the  night.  The 
miml>er  of  pan)xy8ms  which  occur  in  twenty-four  hours  varies  grceatly 
in  different  children.  In  the  mildest  cases  there  may  l>e  only  six  or 
eight,  and  these  may  occur  almost  entirely  at  night,  leaving  the  child 
but  little  disturbed  during  the  day.  In  severe  («se»,  however,  they 
may  number  forty  or  eighty,  or  even  more,  in  twenty-four  hours.  A 
jxinixysm  is  brought  on  by  excitement  of  any  kind,  crying,  singing, 
swallowing,  exercise,  the  use  of  a  tongue-depress<jr,  a  sudden  change;  in 
tiie  tem|)erature  of  the  air  inhaled,  the  breathing  of  air  vitiated  by  car- 
l)on  dioxide,  and  sr>  on. 

Examination  of  the  chest  during  the  mroxysmal  stage  shows  freiHlom 
from  lm>nchitis,  except  perhaps  of  the  slightest  grade.  Fever  is  a\m:ut 
or  only  ocea*^ionally  pre?!ent.  If  cr>nstantly  present,  srmie  Ci>mpliciition 
must  be  suspected.  In  mild  cases  the  general  e^mdition  of  the  child  is 
unaffecteil.  but  in  <!!evere  ones  the  nutrition  and  strength  may  suffer 
greutly  frrmi  the  fre^juent  vomiting  of  the  AmkI  taken  and  from  the  Iosh 
of  -h.-ei*.  The  ontiniiance  of  the  jjarr^xysmal  stage  is  (;tianu.'terizefl  by 
the  ^iTT-urrence  of  the  fjamxysm-*  with  unabatf^l  severity.  It«  actual 
duration  i?  difficult  to  determine,  and  Ls  ver^*  variable.  It  averagf.'n  from 
ihrw.-  to  -ix  w#*k.-,  l>ut  may  greatly  cxcrr^J  this. 

1 4 )  77i^  -Sf^/yf  of  iM^iii^,. — This  i.*  n-ckom^J  fnmi  the  time  when  a  dii*- 
tinct  diminuti'^  io  the  ««verity  of  the  Aii-fTOM'  can  \h:  o\m;rv(^l.  The 
pn-v-e  lin?  •ta^  orifrr^^  w»  gnulually  into  it  that  it*  exa^rt  f!»immemf«rment 
<"ar.  -r:arr»rly  lie  iU^vrrmiiH^L  The  paroxysm*  grow  st^^adily  hrj»s  fre^juent 
and  Itr^  -^v«rr*r.  The  ^jogh  ha.»  a  miKrh  hjo?*^rr  rjuality,  and  finally, 
alth'rfigh  -lowly,  lr>!es  iu  pap/xy*mal  cliaractcr  almost  entinJy,  while 
tiK-  wlj-iop  \^^rADf>  mf^^  zwl  nufpnz  infre^juent.  There  i?;  a  mur^>-fHjnj' 
lent  Kro'.'ftial  ^^rretkA.  aod  moHf  rUe^  are  Fiearrl  in  grr^atfrr  numUfrn  in 
th*'  ci**-?-  H^nkOfritt^  and  v^miHuuz  ^^  U^ng^rr  ^jrxijr.  Finally,  all 
wh«-»f*iri;f  •-♦ase*'  zsA  xhfr  Av^^nt^,  cfaaiig*?^  mxff  a  •imple  bn/nchili-  or  the 
4t»Uirh  ^i-y^  *ftixlnij, 

Tfj^  d^rkt>>Q  ^/f  'ii*  •Ck^  i-  ev<rn  m'/r*-  variable  tlian  tliat  of  the 
tw"  y^^if^izyz  "C^!^.  \\  rutfz*^  frt/fn  uu  ^Jay-  to  ^^veral  months. 
.**h«  •';.•!  :r>^  Tr:i->r  ^^^tt^m  '^0:  af^^A^-iiift^.  «^:fisaAf9tt^  |jaroxy-m-  with 
wh'*p€r.i;  ^^A"^  ^/erl%'^  *:tr'i\  ^yr.tri.  -^yfa^Jm^  after  all  ij<-r-jstent 
*t^ij}.i  Til.*  •*5fc-f^  It  vvr  ^AfM*  ZA^^^tf.  *AAt  all  f^ffty^U  Ji^app^^ar^ 
for  -•vor  -. -.v--  vvt  T^^^;TSb*'  agpJfc.  *^/*ri  Tff>h  -vi^^^yitf^,  -Sj/;h  a  rfitnm 
iiiku:.-  r  ^r:.  TKkn^AX   '0-  *Ai,j^  »  *r>r.-ttr*  .skrii  .<*   vf  •:>-  thirl  -ta^e.      \x  ia 
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often  fonnd  that  emiirl*  ^vitli  whoon  (xvui 

rlinn  attack  bep^ini,  \mng  brought  uii  even 


L*urs  at  intervals  for  nuaitli^  or 

even  dnrint;  a  year  after  ilie  ori^i 

by  .slight  l>nm(*hitis.  The  teriniiial  sta^e  may  s;ifely  be  saiil  to  have 
eeuM'd  wlien  iimv  euu^h  Ji:is  tlisii[jpean'(l  ii'  uiily  fur  a  brief  pericnl,  for 
whooping  oeeurring  utter  this  i>  rather  a  habit  than  anything  elsc%  and 
IS  to  be  eiinsidered  a  ptnv  nenrosis*  without  any  infect  ions  element, 

C<>MPrjrATiu\s  AND  8EQrKK.K,^fVimplieatiun^  eiauieeted  Avith  the 
res|nniturv  apparatus  are  the  nnxst  frequent.  Broueliiti.*  is  vary  eoin- 
nuHi,  and  when  it  *feveln|is  early  it  may  at  first  givatly  ubseure  the  diag* 
nosis  of  tlie  eiise.  i  >ue  of  the  most  dangerous  i'<ini] dictations  i?*  Iironeho 
|)uenmonuL  This  is  most  apt  to  ue(*in'  in  tVeble  or  rickety  ehildrf^n  *^r 
in  those  who  have  been  subjected  to  exposure  to  e4)ld  or  to  impRiiKT 
hygiene  of  any  sc^rt.  It  is  xery  prone  to  develop  whei^e  measle^^  hm 
immediately  precetled  the  attack  of  pertiif^fiis,  but  its  most  fWqnent 
cause  is  the  cH*curreuce  of  ateh'etasis.  Atelectasis  alone  in  a  fit'qui'nt 
coraplicatttm  in  youug  children,  especially  in  those  wlio  are  weaklv  or 
rhachitie.  It  may  be  widespread  or  may  be  localized  in  a  snmll  anra. 
Its  un^^et  is  indicated  Ijy  the  ordinary  symptoms  of  this  dij^»as^,  iN>m- 
bined  with  a  diminution  ur  disapjK*arance  of  the  jmmxysnuil  nature  of 
the  cough,  Em]>liyscma  is  a  eonimon  coruplitnition,  hut  is  usuallv  only 
tem]>oniry,  altlunigb  tins  is  not  always  the  c*as<^  Eni|»yerna,  er*)U}RHj!i 
pnenmrmia,  anti  pleural  eilusion  are  of  h'ss  friMjuent  r»cenrrenee.  (JCiie- 
ma  of  tlic  glottis  is  not  connuon.  Hemorrhage  from  the  nose  is  ob- 
served almost  too  often  to  be  reganled  as  a  complieatiiin.  The  f^me  is 
true  of  heniorrhagt*  from  tite  month,  but  true  liR'niatemesis,  in  which 
the  blood  counts  originally  i'nnn  the  stonuieh  and  is  in^t  tirst  swallowefl 
and  then  vomite^l,  is  umisuaL  Hemorrhage  under  the  conjunetivie  \^ 
fre<juent,  hut  that  trom  the  ear  or  lungs  or  under  the  skin  is  ram 
Jlcniugcal  hemorrhage  is  not  at  all  uu*'oiunion»  and  is  the  mnsi'  nf 
many  instances  of  ecjuvulsitms  and  cerebral   palsy* 

A  superficial  ulceration  on  and  at  eacli  side  of  tbe/nnu/Zi/m  iituj>n,  i> 
so  eommuu  that  it  can  alunvst  be  cidh'd  a  symptom.  It  is  pnd>ubly  pni- 
duced  hy  the  forcible  driving  of  the  tongue  apiinst  the  h>wer  ineiHir 
teeth  during  coughing.  It  caunnt  be  said  to  be  diagnr^stie  of  whooping 
cough,  fur  it  may  be  s*h'U  in  eases  ^i"^  severe  cougli  from  other  e^nise^. 
lAJi:^  of  appetite,  diarrhoea,  an^l  indigestion  are  fretpicnt  C(»nipli<':itious 
The  loosene:^  of  tia*  Ijowels  tends  to  be  somewhat  chronic,  and  the  pt-- 
sages  ccmtain  ctuisidcrable  mucus*  Prolapse  of  the  rit'tuin,  hernia,  or 
invtduntary  evacuatinu  of  fteees  may  be  produeeiJ  l>v  the  vitdence  of 
the  cimgiL  (  nnvulsi«ius  constitute  a  not  infref|ucut  and  a  dangerttus 
c(uu plication,  often,  as  stated,  the  result  of  cerebral  hemorrhage.  Geneml 
oHh.^nia  of  the  skin  and  subcutaneous  emphysema  are  very  miuBual  tKV 
curreuees.  Hemiplegia,  paralysis  of  other  form,'^,  persistent  s(Ki^m  tif 
the  glottis,  apluisia,  ami  sudden  blind uess  are  4»eciisional  eoni|dtesitioiii%. 
Albuminuria  is  ^juite  frtnpient,  auil  acute  nc]diritis  has  rep»*ate<nv  bet*ii 
observetL     Sugar  is  somrtimc^s  ftumd  in  the  urine. 

Other  distinct  dis^ascs  may  accompany  who«*piug  eongh  or  develop 
as  sequelae.  Thus  diphtheria,  varicella,  or  otlier  infectious  disease  mav 
occur  with  it,  but  measles  is  especially  likely  to  do  so  or  still  oftenor  to  jirt*- 
cede  it.  Khaehitis,  amemia,  or  other  e^mstitntioual  disease  may  \k*  either 
a  sequel  or  a  eonqjlicatinn.     Tulierenlosis  is  one  i>f  the  seijui'lje  nn^^it  apt 


n 


RECURRENCE  AND  RELAPSE^DIAONOSIS.  719 

to  develop  and  most  to  be  dreaded.  It  is  liable  to  come  on  chiefly  in 
<'hildren  who  liave  had  pertussis  very  badly  or  whose  general  nutrition 
is  much  below  normal  from  other  causes.  Its  favorite  seats,  from  which 
a  more  or  less  general  affection  may  extend,  are  the  bronchial  and  intes- 
tinal glands  and  patches  of  broncho-pneumonia.  Various  paralyses, 
blindness,  deafness  from  rupture  of  the  membrana  tympani,  epilepsy, 
aj)hasia,  and  disseminated  sclerosis  are  among  the  numerous  sequelfle 
which  have  occasionally  been  reported. 

Recurrence  and  Relapse. — Pertussis  has  a  remarkable  tendency 
to  what  appear  to  be  relapses,  yet  which  are  not  to  be  considered  as  sucn 
in  reality.  As  has  been  pointed  out,  the  return  of  whooping  after  the 
disease  has  apparently  ceased  is  rather  a  neurosis  than  an  evidence  of  a 
return  of  the  aisorder,  since  it  is  no  longer  infectious  at  this  stage. 

Recurrence  of  pertussis  is  extremely  rare.  IjC  Gendre  was  able  to 
collect  only  8  cases  in  addition  to  1  seen  by  himself. 

Diagnosis. — In  the  early  stages  the  diagnosis  of  whooping  cough 
is  difficult  or  impossible.  The  existence  of  a  cough  which  becomes 
more  and  more  paroxysmal  as  time  passes,  in  spite  of  treatment  directed 
to  a  p(jssible  bronchitis,  renders  the  existence  of  pertussis  very  suspi- 
cious, especially,  too,  if  physical  examination  does  not  reveal  a  bronchitis 
which  is  at  all  commensurate  in  severity  with  the  intensity  of  the  cough. 
Vomiting  occurring  after  the  paroxysms  of  coughing  and  the  greater 
frequency  of  the  attacks  at  night  are  also  diagnostic  points.  Of  course 
the  prevalence  of  an  epidemic  of  the  disease  or  the  existence  of  other 
eases  in  the  family  are  additional  confirmatory  signs.  The  development 
of  the  whoop  will  settle  the  matter  finally,  except  in  those  cases  where 
the  disease  never  passes  the  catarrhal  stage.  In  these  cases  the  occur- 
rence* of  vomiting,  the  congestion  of  the  eyes,  and  the  character  of  the 
cough  are  often  sufficient  to  render  a  diagnosis  possible  ;  but  it  is  especi- 
ally in  su(^h  cases  that  the  prevalence  of  the  disease  as  an  epidemic  or 
its  existence  in  other  members  of  the  family  renders  the  most  valuable 
servicx;  in  determining  the  nature  of  the  attack. 

Sometimes  a  severe  acute  bronchitis  with  an  unusually  sj>asmodic 
cough  greatly  resembles  {)ertussis,  but  the  existence  of  decided  fever, 
shortness  of  breiith,  and  numerous  rftles  in  the  chest  generally  serves  to 
distinguish  it.  The  difficulty  is  especially  great  at  the  close  of  an  attack 
of  measles.  Here  we  have,  on  the  one  hand,  the  existence  of  a  si^vere 
bronchitis  which  may  api)ear  to  account  for  the  severity  of  the  cough, 
an<l,  on  tlu»  other  hand,  the  tendency  which  pertussis  has  to  api)ear  after 
an  attack  of  rubeola.  Broncho-pneumonia  is  most  liable  to  clevelop  in 
the  later  stages  of  pertussis.  When  it  <x!curs  during  the  catarrhal  stage 
it  may  alter  the  character  of  the  cough  and  even  prev(»nt  entin»ly  the 
development  of  the  whoop,  making  the  diagnosis  difficult.  A  pro- 
longed terminal  stage  of  pertussis  may  simulate  tulnTculosis  of  the  lungs. 
Only  continue<l  observation  of  the  case  will  render  it  jM^ssible  to  deter- 
miiu»  whether  this  disease  is  actually  developing.  Tuberculosis  of  tlui 
bronchial  glands  may  cx-casionally  lx»  the  cause  of  a  paroxysmal  cough 
which  greatly  resembles  that  of  pi*rtussis.  The  long  continuance  of  the 
affection,  the  absence  of  distinct  stages,  of  vomiting,  and  of  very  cha- 
racteristic whooping,  and  the  histor}'  of  previous  wasting  and  of  f(*ver, 
s<*rve  to  distinguish  it. 


720 


PERTUSSIS. 


Prognosis, — TIio  danger  of  wlKMiping  cough  is  far  greater  than  is  com- 
monly supposed.  Stiitistici^  show  that  a  verv  large  number  of  children 
dit'  ni*  if.  For  inytance,  J.  Lewis  Smith  states  that  4840  deaths  from  it 
iHTiirred  in  New  York  City  during  a  period  of  fifty  year.s  this  equaliitig 
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an  estimate  based  on  tlie  census  uf  188t>  shows  that  over  l<Kj,(MX>  chil- 
dren died  of  Avh^njping  eough  iu  the  United  States  during  ten  year*: 
r2(l,00r»  persons  fell  victims  to  it  in  England  and  Wale:^  betweeji  18^ 
and  lS<n,  and  85,0(H^  in  Prussia  between  1875  and  1880.  Not  only  is^ 
the  actual  number  of  deaths  large,  but  the  jmjintrtion  of  fatal  ca^s  to 
the  whole  number  *if  cane's  is  very  considerable.  Statistics  would  imli- 
ciUc  that  the  relative  mortality  is  from  3  to  15  per  rent.,  and  occ>asionally 
higher.  The  mild  eases  of  course  recover,  and  it  is  upon  the  e<>rapli<'ii- 
tions  that  the  mortality  largely  <lepends,  although  in  nevere  iin^^tm pli- 
cated t;ases  death  may  hi'  caused  by  the  great  exhaust itui  pnxluce*!  t»r  hv 
oilier  ways.  The  younger  the  eliild  the  greiiter  is  the  tianger  to  lilK 
After  the  age  of  five  years  few  sucenujb,  while  under  that  of  tuo  or 
three  year>  the  tlcath  rate  is  at  its  highest.  Katlier  niore  females  rlic 
than  males,  prubably  the  result  of  a  less  degree  of  strength  ui  constitu- 
tion and  of  iTsistanee  possessed  by  them.  Badly  nourished  children 
raisiMl  amf»ngst  UTitavoralile  hygienic  surroundings  natundly  suffer  the 
most.  Any  constitntioual  disease,  snclj  as  rickets,  increases  tlie  danger, 
Tlie  |>rcvions  occnrrenc<:  oi'  measles  just  before  the  development  of 
pertussis  renders  the  pnignosis  much  graver.  Both  the  summer  and  the 
winter  seasons  bring  their  dangers  with  them*  In  tiie  trrst  the  occiir- 
renee  i>f  intestinal  eora|»lieations  and  the  debilitating  inflnenee  of  hot 
weatlicr  a<ld  to  the  danger,  while  in  the  latter  the  liability  to  the 
ilevelftpment  of  respiratory  disorders  distinctly  increases  the  risk. 
lironcho-pu^iunotiia  cumplieating  pertussis  makes  the  j»rc>gnusis  most 
grave  and  is  a  common  cause  of  death.  Convulsions,  ttto,  t>»Hstitute  :i 
common  fatal  ending.  Tuberculosis  occurring  as  a  sinjuel  adils  greatly 
to  the  deatli  rate. 

TitEATMKNT. — Prophifftt.rix. — In  tile  liglit  of  the  dangt*r  and  the 
great  infcctiousues>  of  pertussis  every  etlurt  ^honld  lie  njade  to  guard 
ehihh'en  from  the  disease.  'Ilie  custom  so  prevalent  of  allowing  children 
sutfering  with  it  to  play  freely  with  others  in  the  streets  iir  fiarks  cannot 
he  too  strongly  eondemned.  (Iiildren  should  Ive  strict ly  kept  from  the 
slighest  eon tact  with  tht^se  wlto  are  even  suspected  of  having  whoop- 
ing cotigli,  since  it  is  infectious  in  the  catarrhal  stage  as  well  as  hiten 
I'utVjrtunatcly,  the  flillicuity  of  recognizing  the  malady  at  this  |KTtoci 
renders  the  task  almfist  hcreulean.  Where  an  cjndemie  is  prevailing  it 
is  better  to  n*move  unatiected  children  entirely  from  the  KM'ality,  This 
is  especially  true  in  the  case  of  weakly  or  very  young  subjcctvS. 

It  is  impossilde  to  determine  exactly  how  long  infeetiousness  tnin^ 
tinues.  It  grows  less  dnring  tlie  last  stage,  and  it  may  ordinarily  !»e 
assumed  tfi  have  ceasi'd  entirely  liy  the  end  of  two  montlis  after  the 
tmset  of  the  disease.  (|uarautine  may  be  discontinued  alter  tlie  eliihl  hai* 
ceased  to  eough  bir  a  few  days,  even  though  coughing  return,  with  or 
without  the  whoo|j,  afterward.  As  has  previously  been  rt^marked,  ihLs 
later  coughing  is  rather  a  neurosis  or  of  a  purely  catarrhal  nature  than 
iu  any  way  partaking  of  the  original  infections  chara(*ter.     Both  in  the 
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c^ses  in  which  the  cough  returns  at  intervals  for  months  and  in  those 
in  which  one  or  two  paroxysms  daily  persist  for  an  indefinite  time  it 
would  he  as  clearly  entirely  impracticable  to  continue  quarantine  as  it 
would  be  unnecessary.  In  such  cases  isolation  may  cease  two  or  at  most 
throe  months  after  the  onset.  Since  there  is  a  possibility,  although  a 
remot<^'  one,  of  transmitting  the  infection  by  the  bea-  or  body-linen,  disin- 
fection of  this  should  be  carried  out,  as  well  as  of  the  room,  after  the 
disease  is  over. 

Treatment  of  the  Attack. — In  the  treatment  of  pertussis  the  physician 
often  encounters  a  pn)blem  which  taxes  his  resources  and  ingenuity  to 
the  utmost.  The  mildest  cases  require  only  careful  supervision  or  are 
easily  relieved  to  a  very  satisfactory  extent  by  meilication.  In  the 
severe  cases,  on  the  other  hand,  the  condition  is  far  different.  Here  we 
must  be  ready  to  employ  one  plan  of  treatment  aft;er  another  until  some- 
thing of  benefit  is  found,  for  there  is  no  disease  of  which  it  is  truer 
than  of  pertussis  that  the  treatment  which  has  acted  like  a  charm  in  (me 
case  or  series  of  cases  may  fail  utterly  in  another  series  or  individual. 
Even  in  one  family  one  child  may  be  greatly  relieved  by  one  drug  and 
anf)ther  only  by  another.  Then,  too,  we  nuist  not  fail  to  employ  our 
remedies  in  sufficiently  large  dose  before  det^rying  them  as  useless.  So 
also  it  is  only  early  in  or  at  the  height  of  the  disease  that  we  can  come 
to  any  conclusion  regarding  the  virtue  of  any  plan  of  treatment,  for 
almost  anything  will  seem  to  benefit  w^hen  the  attack  is  about  to  undergo 
its  natural  decline. 

Treatment  may  be  conveniently  divided  into^(l)  hygienic;  (2)  lo- 
(ral ;  (*^)  general. 

1.  HijffU'nu'  treatment  is  of  great  importance.  Children  who  are  not 
suffering  from  any  respiratory  complication  should  be  kept  in  the  fresh 
air  as  much  as  |K>ssible.  There  is  no  doubt  that  air  vitiated  by  carbon 
dioxide  increases  the  numb<»r  and  intensity  of  the  jmroxysms.  On  the 
other  hand,  they  must  not  be  recklessly  exposed,  since  the  tendency 
to  respiratory  complications  is  so  great.  Damp  and  windy  weiither 
must  be  avoided  and  the  children  confined  in  airy  rooms.  It  is  an 
ex(!ellent  plan  to  have  two  large  rooms — one  for  the  day  and  the  other 
fi>r  the  night — and  to  air  each  thoroughly  before  it  is  used.  The  num- 
ber of  paroxysms  at  night  is  often  considerably  diminished  in  this  way. 
Clothing  nnist  be  sufficiently  warm,  and  food  should  l>e  nutritious  and 
easily  digestible,  and  given  frequently  in  small  (piantities  in  cases  where 
the  tendency  to  vonnting  is  troublesome.  Xutrient  enemata  may  be 
required  in  some  of  these  cases.  Change  of  climate  often  works 
wonders,  especially  in  the  stage  of  decline.  It  should,  however,  never 
be  emj)loyed  at  the  expense  of  unaffi'cted  children. 

2.  Local  treatment  has  l)e(»n  largely  employed.  It  may  l>e  divided 
into  (a)  insufflation  of  powders  into  the  nose  or  larynx  ;  (h)  applications 
of  solutions  by  the  spray  or  brush  or  by  irrigation  ;  (c)  inhalation  of 
volatile  substances  and  of  gases. 

(a)  Quinine  by  insufflation  has  been  one  of  the  most  popular  methods 
of  locjil  treatment.     The  formula  first  reconnnended  by  Tj<»tzeri(^h  con- 
sisted of  a  mixture  of  this  drug,  bicarbonate  of  soda,  and  powdered  acacia. 
With  this  insufflations  were  mnde   into  the   larynx  three   times  a  day. 
%,  Very  excellent  results  with  (juinine  have  been  obtained  by  a  number  of 
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ieiaiii?.     I^n'ngcal  iiisufflalion^  are  not  easy  to  employ  to  the  cs^Be  of 
.rM.^g  children,  ami  it  is  (.juite  eertiiin  timt  in  the  hands  of  any  one  not 
specially  skilled  in  the  manipulation  the  greater  number  of  thifm  never 
mch  the  larynx  at  alh     On  thit*  a^'coiint  nasal  insufflations  of  €|UJuifitf 
re  to  be  prefbrrcxl.     Anioii^  the  other  powders  wlneli  have  \yeen  rt?c\im- 
i ended  for  ingii Illation  into  the  not^e  or  larjnx  are  resort*! n,  l>«>rif  aeul, 
nzoin,  iodoform,  salicylic  acid,  borate  of  soda,  antipyriiie,  and  tannin. 
these  henzoin  a^peuri^  to  hold  the  mos^t  prominent  place  and  to  Imw 
HJuiSt  authority  in  it«  favor,     &)rie  at:id  is?  also  servicuable   in  mnnr 
oaaeBi     I  have  found  it  useful  by  nusal  insufflation,  but  the  restiltis  were 
not  so  giMKl  as  tlio&=€  obtainetl  l)y  internal  medieation.     Ke?*<>rein  is  aim 
[hlv  pmised.      Guttinann    recommends  sixliura    so^oitKlol    for    aa^l 
ufflations.     Various  combiuations  of  powdered  drugs  for  in^iifflatioii 
nave  been   recommended  by  different  writers.     Thii8,   l>orif'  neid  nrwl 
powdered  cot!ee  are  praised  l»y  Giierder,  and  benzoin,  aidicylate  of  bi?*- 
mutb,  and  tpnnine  by  Moi^ard. 

(i)  One  of  the  earliest  methods  of  loeid  treatment  for  pertiij^is  wa» 
the  applit/ation  of  a  weak  s<>lntion  of  nitrate  of  silver  to  the  larynx, 
recommended  by  Watsfui  in  1849,  Some  later  observers  have  ubtainc^j 
g^Kjd  results  with  it*  A  solution  of  cocaine  of  a  strength  of  from  2  to 
15  per  cent,  has  been  us<h1  as  an  application  to  the  pharynx  bv  the 
brush  or  spray*  It  can  undoubtedly  do  gfjod^  but  the  effect  m  liable  In 
be  only  transitory  and  the  renic<ly  is  nt>t  devoid  of  danger.  Alamiini^ 
symptoms  jiroduccd  by  the  appliaition  have  been  reporte*!.  Among 
the  otijer  cirugs  in  solution  wldcli  have  been  used  ItK^lly  its  a  t^pmy 
or  on  the  brush  are  peroxide  of  hydrogen,  morphine,  rejM)rein,  bmniidc 
of  jK>tassiimi,  chloride  of  ammonium,  alum,  tannic  acid,  and  sal kn- lie 
acid.  Resorcin  ij^  one  of  the  best  of  tlies«\  It  has  been  e^|R*einlly 
recommended  by  Mnncorvo^  who  applies  it  in  2  jwr  cent  s<iluti(Mi  witli 
a  brush  to  the  larynx  once  daily.  Irrigation  of  the  nares  is  advocated 
by  numerous  writers.  For  this  purpose  we  may  use  peroxide  of  hydro- 
gen, a  saturated  solution  of  boric  acid,  sulphate  of  iron  in  the  strength 
of  1  grain  to  the  ounce  of  water,  bichloride  of  mercury,  1  :  6000,  and 
salicylic  acid,  1  :  1000.  The  procedure  is  very  unpleasant  to  the  child, 
is  not  devoid  of  danger  to  the  Eustachian  tubes,  and  is  not  in  any  way 
superior  to  insufflation  or  atomiziition. 

(c)  Desmartes  in  1859  first  recom mended  the  inhalation  of  the  air 
from  the  purifying  rooms  of  gas-works,  and  since  then  the  value  of 
the  treatment  has  often  been  urged.  Later  studies  have  not  sustained 
the  claims  which  have  been  made.  Among  the  numerous  other  sub- 
stances recoimnended  for  inhalation  are  carbolic  acid,  creasotc,  eucalyp- 
tus, turpentine,  terebene,  tar,  petroleum,  thymol,  pumilene,  benzine, 
camphor,  ozone,  naphthalin,  nitrite  of  amyl,  and  compressed  air.  Of 
these  the  one  which  would  seem  to  be  most  generally  esteemed  is  car- 
bolic acid.  This  may  be  vaporized  from  a  saturated  solution  in  a  croup- 
kettle  or  steam  atomizer  or  from  sponges  or  cloths  wet  with  it  and  hung 
about  the  room,  or  it  may  be  inhaled  from  a  respinitor  placed  over  the 
mouth  and  nose.  It  may  also  be  volatilized  by  placing  a  few  crystals 
upon  hot  iron.  The  fumigation  of  the  room  with  burning  sulphur 
was  strongly  advocated  by  Mohn,  and  his  experience  has  been  confirmed 
by  others.     The  sulphur  should  be  burned  after  the  child  has  been  re- 
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moved  in  the  morning  and  dressed  in  clean  clothes.  After  five  hours 
the  room  should  be  well  aired,  and  then  slept  in  that  night.  Inhalation 
of  chloroform  or  ether  has  been  advised  for  its  anaesthetic  effect. 

3.  General  Treuiment. — Inasmuch  as  the  disease  ap|)ear8  to  be  due 
to  a  disordered  condition  of  the  nervous  system  dependent  upon  a 
systemic  infection,  much  is  to  be  ext)ected  from  internal  medication — 
more,  I  think,  than  from  local  treatment.  The  method  to  be  followed 
depends  somewhat  upon  the  stage  of  the  disease.  Early  in  the  attack, 
bi'fore  the  i)aroxysmal  character  of  the  cough  develops,  remedies  useful 
in  bronchitis  may  be  selected.  Late  in  the  attack,  when  secretion 
becomes  more  abundant,  expectorants  may  be  indicated,  or,  if  the  secre- 
tion is  very  profuse,  medicines  to  hold  this  in  check  to  some  degree. 
Throughout  the  whole  course  of  the  disease,  however,  the  neurotic 
nature  of  the  cough  generally  makes  it  necessary  to  use  remedies  chosen 
for  their  quieting  elFect  upon  the  nervous  system.  In  the  mildest  cases, 
in  which  the  paroxysms  do  not  exceed  four  or  six  in  twenty-four  hours, 
are  not  very  severe,  and  have  no  influence  upon  the  general  health,  it  is 
often  just  as  well  to  refrain  from  any  medication  or  to  use  only  such  as 
will  aid  in  procuring  quiet  nights. 

So  many  remedies  have  been  proposed  that  it  is  impossible  to  review 
all  of  them  ;  only  those  which  seem  to  have  oftenest  been  of  avail  can 
be  discussed.  The  testimony  of  many  investigators  shows  that  antipyrine 
is  one  of  the  drugs  upon  which  most  reliance  can  be  placed.  It  was 
first  recommended  for  this  disease  by  Sonnenl)erger.  It  must  be  given 
in  sufficiently  large  doses  and  its  use  must  be  persisted  in ;  and  it  may 
Ik?  sjiid  in  this  connection  that  children  take  it  in  pr()|K)rtionately  larger 
dos(»s  than  adults  do.  Ifcginning  with  a  small  amount,  this  should  be 
rapidly  increased  until  a  child  of  two  years  is  taking  2  or  3  grains  everj' 
three  hours.  In  afebrile  states  it  is  never  depressant  unless  some 
idiosyncrasy  exists.  In  many  cases  its  action  is  little  short  of  marvel- 
lous, but  in  the  majority  all  we  can  expect  is  a  decided  lessening  of  the 
numl)er  and  severity  of  the  paroxysms.  Phenacetin,  acetiuiilid,  and 
other  remedies  of  this  class  may  l)e  use<l  in  place  of  it,  but  the  effects 
do  not  seem,  as  a  rule,  to  be  so  gocnl.  Sometimes  one  drug  of  this  class 
will  be  of  service  when  another  has  failed. 

Bromoform,  recommended  by  Stepp,  has  proved  of  value  in  the 
hands  of  many  observers.  It  may  be  given  in  dosc»s  of  from  2  to  4 
drops  three  or  four  times  a  day  at  three  to  six  years  of  age.  It  is  most 
eonv<*niently  administered  on  moistened  sugjir  or  in  a  mixture  with  alcohol, 
in  which  it  is  soluble.  My  own  results  have  been  favorable  in  many 
instances,  although  not  as  often  so  as  with  antipyrine.  S<jmetimes 
bromoform  makes  the  child  sleepy  and  stupid  without  ai!*ecting  the 
severity  of  the  disc»as<?,  and  in  a  few  instantrs  it  has  seemed  to  be  dan- 
gerous. B(illadonna  has  been  us(»d  for  years,  and  is  of  undoubted  service 
in  many  instunc(»s.  It  often  needs  to  be  given  in  large  doses.  A  child 
of  two  years  should  begin  with  2  minims  of  the  tincture  or  -^  grain 
of  the  extract  three  or  four  times  a  <lay,  and  have  this  increasc^d  until 
the  limit  of  tolerance*  is  reaclu'd.  (ininin(»  is  another  drug  whose  value 
has  been  proven  beyond  doubt.  Large  doses  are  recpiired  :  1  grain  or 
more  may  be  given  every  two  to  four  hours  at  two  years  of  age.  Its 
taste  may  be  partially,  disguised  by  syrup  of  liquorice  or  of  yerba  santa, 
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or  it  may  be  given  by  suppository.  If  it  disturbs  the  digestion,  its  use 
should  be  discontinued.  Opium  is  one  of  the  most  valuable  of  dnies  in 
many  instances.  In  light  cases  it  is  often  very  servicable  in  small  doses 
given  during  the  day.  In  severe  cases  it  is  sometimes  unequalUnl  in  full 
doses,  given  at  night  to  produce  sleep  and  allay  the  cough.  Bromide  of 
potassium  is  often  very  serviceable  in  doses  of  2  to  5  grains  at  two  years 
of  age,  repeated  as  neede<l.  It  may  be  advantageously  combineil  with 
antipyrine  or  belladonna.  Chloral  is  another  dnig  which  is  frecjuently 
of  value,  especially  for  procuring  sleep  at  night.  The  dose  at  two  years 
should  be  from  1  to  3  grains.  That  it  is  a  cardiac  depressant  must  not 
be  forgotten.  Alum  has  long  been  a  favorite ;  it  is  especially  useful  to 
check  excessive  secretion  in  the  later  stages,  or  when  the  presence  of 
the  mucus  seems  to  excite  the  paroxysms  :  2  grains  may  be  given  ever}- 
three  or  four  hours  at  two  years  of  ago.  Among  other  drugs  which 
have  been  recommended,  and  for  the  value  of  whicli  there  appears  to  \ye 
distinctly  favomble  evidence,  are  cannabis  indicii,  castanea,  dnwera, 
asafoptida,  (|Ucbracho,  carbolic  acid,  cRMisote,  jxToxide  of  hydrogen, 
ouabaine,  tcrpene  hydrate,  wild  thyme,  grindelia,  pikKarpine,  resorcin, 
cjimphor,  hyoscine,  turpentine,  benztil,  carbonate  of  iron,  and  conium. 
The  use  of  the  galvanic  current  has  also  bi^n  recommended.  Several 
observers  have  made  the  statement  that  vaccination  modifies  greatly  the 
course  of  whooping  cough.  In  some  of  the  cases  coincidence  may  have 
much  to  do  with  the  apparent  action  of  the  vaccine  infection.  In  others 
it  is  readily  }K)ssible  that  one  disease  may  have  modified  the  course  of 
the  other.     Further  studies  upon  the  question  are  needed. 


EPIDEMIC  PAROTIDITIS. 

By  J.   P.  CROZER   GRIFFITH,  M.  D. 


Synonyms. — Parotitis ;  Mumps. 

Definition. — Epidemic  parotiditis  is  an  acute  infectious  disease, 
characterized  by  inflammation  of  the  parotid  gland,  sometimes  with 
involvement  of  the  other  salivary  glands,  and  occasionally  of  the  testicle, 
the  mammary  gland,  juid  the  female  genital  organs. 

ETiOLOCiY. — Mumps  is  rare  in  children  under  two  years  of  age,  and 
is  commonest  in  those  between  five  and  fifteen  years.  Young  adults  are 
also  strongly  predisposed  to  it.  Old  age  is  almost  always  exempt.  It 
is  generally  considered  that  sex  exercises  a  powerfully  predisposing  in- 
fluence, and  that  males  are  much  oftener  attacked  than  females. 

The  season  of  the  year  is  an  influential  factor.  The  statistics  of 
Hirsch  have  been  confirmed  by  later  experience,  and  show  that  it  is  the 
colder  months  in  which  mumps  especially  prevails.  Climate  appears  to 
possess  little  etiological  power,  and  tlie  same  is  true  of  geographical 
regions.  It  is  true  that  certain  localities  may  sufitjr  from  epidemics  of 
mumps  year  after  year,  while  others  remain  free,  and  that  the  latter  may 
suddenly  and  without  apparent  reason  become  subje<»t  to  it.  The  disease 
is  of  a  decidedly  epidemic  nature.  The  epidemics  are  oftenest  limited 
to  a  house  or  street,  or  consist  of  outbreaks  in  barracks  or  camps,  but 
sometimes  th(»y  are  widespread  over  a  city  or  even  a  district  of  country. 
In  such  cases  it  has  frequently  l)een  observed  that  the  disease  spreads 
very  slowly  from  house  to  house.  It  d(K\s  not  become  prevalent  over  a 
large  district  at  once.  An  epidemic  may  last  for  months  or  may  Ikj 
short-lived  and  attack  but  few  individuals. 

As  with  other  diseast^s  of  a  similar  nature,  however,  the  sole  real 
producer  is  infection,  the  contagious  principle  being  transmitted  from 
the  sick  to  the  well.  In  just  what  way  the  infection  takes  ])lace  is 
uncertain.  The  frecjuent  limitation  of  the  disease  within  narrow  con- 
fines indicates  that  the  poison  cannot  be  one  which  is  easily  disseminated, 
and  that  it  probably  win  l)e  (»ommimicated  only  by  close  contact  with  an 
infected  person,  it  being  transmitted  either  in  the  breath  as  expired  or 
in  the  seeretions  from  the  mouth,  and  Iwing  taken  in  through  the  mouth 
of  the  person  ac(iniring  the  dis(»ase.  It  would  also  seem  ver\'  probable 
that  it  can  be  carried  in  the  clothing  of  a  third  person.  The  infectious- 
ness is  certainly  present  during  the  actual  existence  of  symptoms,  and 
even  after  these  have  disap|M^are(l.  There  are  numbers  of  reported 
<'4ises  also  whi(*h  indicate  that  the  dis(»ase  can  be  transmitted  even  during 
the  stage  of  incubation.  The  degree  of  infectiousness  seems  to  depend 
largely  upon  the  closeness   and  the  frecjucncy  of  the  contact.     Thus 
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:.DiN?aks  in  Imrnn-IvH  or  other  public  institutians  the  diseaBe  iB  liahle 

lamiek  a  lai^e  ]>r<)porticm  of  tlio^  exfK>!^*(:l. 

pATHUi^M;y* — The   true  nature   of  the   nmlEwly  m  far  from  l>eiDg 

?rfft<jtKL     It  is  not  even  (ieeided  whether  it  h  to  he   coti^iciere*i  a 

I  jnfeetinii  uixni  whieh  the  fi^ver  and  other  symptoms  depend,  or  a 

leml  bhMi4  infeetion  witJj  a  ^secondary  loe^ilizatitm  upon  the  saJivanr 

„ik1s»    Analogy  tr»  other  infectiou?^  diseas?e.s  would  indicate  tlmt  th<*  last 

pothe^is   is   tho  eorreet   inte.     The  oeni?*iiHiul   involvement   of   otlit?r 

...ore  rt*mote  glands?,  iis  the  te^liele,  also  certainly  favors  thii?   vletv.  m*^ 

does  the  exi^tenee  of  a  jieriod  of  incubation,  although  it  ici  poasihle  thwt 

the  frenn?^  may  be  lying  dormant  or  deveh*ping  in  the  duct  of  8t<7«o 

during  thi??  time. 

It  isi  fair  to  presume  tliat  some  miero-orgitnism  is  the  active  iiif**ffiftUf* 
agent  of  mnnips,  but  the  na  n  the  niierobe  is  still  a   inattrr  of 

whieh  nothing  |K>sitive  is  kiiown^  '^'apitan  and  Charrin,  whose  itivi'stj* 
gution^  have  Ijeen  among  the  mo  mportant,  found  Ixteilli  and  niicnv 
oocei  in  the  hliKKl  and  i^diva  of  a  number  of  patientn  with  ninnip^.  They 
were  able  to  make  culture??  of  thesie,  bnt  did  not  find  them  pathogenic 
for  animah^  experimenttd  on,  OlliviiT  ha,^  di^eoven?d  the  mic*ro-orgaji- 
hnm  in  the  ^liva^  urine,  and  blood,  and  Bouchard  in  the  .saliva  and  urine. 
The  observations  have  been  eonfirmed  by  Netter,  \'e<Ii"tmcs,  Boinct,  and 
Bordu.^.  Lavcmn  and  Catrin  discovered  a  diploec»ecn?$  in  67  out  of  92 
aises.     Tliis  wa8  preBent  in  the  bbnid  and  in  the  secretion  from  tk' 

farotitl  gland.  It  was  al^io  obtained  from  the  testis  in  easefi  of  nix^hifiiv 
ncxndation  experinientii  were  negative  in  their  reeulta  WhetbiT  ifi»* 
various  micro-organ  isms  descTibed  by  these  different  obser\*er&  liavc  tmy 
etiolugi(*al  sign itiea nee  cannot  yet  be  determined. 

The  pathological  anatomy  of  mumps  is  little  understood.  The  faet 
that  the  coni*Be  of  the  disease^  is  ahvays  benign  or  that  fatal  cases  nre 
compb'cjited  interferes  with  satisfactory  post-mortem  examinations.  The 
swelling  is  situated  in  the  parotid  glands  in  most  cases,  but  sometimes  in 
other  Sid i vary  glands  as  well  or  alone,  or  in  the  testicles  alone.  Cases 
have  been  reported  in  which  the  submaxillary  glands  were  first  affected, 
and  then  the  testicles,  while  the  parotid  glands  were  at  no  time  attacked. 
The  periglandular  tissue  is  also  involved.  Yirchow  described  the  pro- 
cess as  a  catarrh  of  the  epithelium  of  the  salivary  passages  in  the  gland. 
Others  have  considered  the  swelling  to  be  the  result  of  exudation  of 
serum  into  the  gland  or  the  periglandular  tissue.  Bamberger  found  an 
inflanmiatory  exudate  in  the  interacinous  connective  tissue. 

Symptoms. — Incubation. — The  period  of  incubation  is  a  somewhat 
variable  one,  and  different  estimates  of  its  length  are  given.  In  general 
it  would  seem  to  vary  between  one  and  three  weeks,  with  an  average  of 
about  two  weeks.  Nicholson  reports  an  instance  of  the  incubation  last- 
ing six  weeks,  and  periods  as  short  as  three  or  four  days  have  also  been 
known  (Leitzen).  There  are,  as  a  rule,  no  symptoms  during  this  time. 
In  if  la/  Sf  (((/('. — In  the  maif>rity  of  cases  prodromal  symptoms  are  not 
present  or  are  overlooked,  and  the  enlargement  of  the  gland  is  among 
the  first  symptoms.  In  other  cases,  however,  there  is  a  distinct  period 
of  invasion.  The  frequency  of  the  occurrence  of  prodromal  symptoms 
seems  to  vary  with  different  epidemics.  Young  children  exhibit  them 
much  oftcner  than  adults  do.     These  symptoms  when  w^ell  developed 
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consist  of  malaise,  chilliness,  headache,  general  neuralgic  pain,  disturbed 
sleep  or  somnolence,  loss  of  appetite,  and  moderate  fever.  In  some 
epidemics  there  are  also  vomiting,  diarrh(ca,  and,  in  young  subjects, 
(M)nvulsions.  Xot  all  of  the  prodromal  symptoms  will  appear  in  any 
one  ease.  Rilliet  and  Barthez  state  that  prodromes  were  present  in 
1  out  of  ;i  cases  occurring  sporadically  in  their  hospital  practice.  The 
prodromal  symptoms  last  a  few  hours  to  perhaps  two  days.  In  excej)- 
tional  cases  they  may  continue  four  to  eight  days. 

Sf(if/e  of  dwelling, — Generally  by  the  second  or  third  day  after  the 
beginning  of  symptoms  evidences  of  involvement  of  the  parotid  gland 
appear — if,  indeed,  as  stated,  they  are  not  the  first  signs  of  the  disease. 
A  dull,  aching,  continuous  pain  begins  in  the  region  of  the  ear  and 
cheek  on  one  side.  It  is  made  worse  by  pressure  and  by  every  move- 
ment of  the  jaw  for  eating  or  s|)eaking.  It  hinders  to  a  considerable 
extent  the  opening  of  the  mouth,  and  often  renders  it  impossible.  Pain 
in  the  ear  is  not  uncommon.  Swallowing  and  the  movement  of  the 
head  are  often  painful.  The  degree  of  pain,  slight  at  first,  increases 
gradually  during  several  days,  coincidently  with  the  increase  of  swell- 
ing. Its  intensity  varies  with  the  case.  Sometimes  it  is  but  slight, 
and  may  even  be  almost  wanting,  except  upon  movement  of  the  jaws, 
while  in  other  (tases  it  is  constantly  severe.  Rilliet  and  Barthez  have 
(h^seribed  three  especially  painful  points  as  being  very  frequently  pres- 
ent —viz.  on  the  mastoid  process,  on  the  teraporo-maxillary  articulation, 
and  over  the  submaxillary  gland.  Swelling  commences  a  few  hours 
after  the  first  development  of  pain  and  increases  rapidly,  reaching  its 
height  by  the  second  to  the  fourth  day,  or  sometimes  not  until  the  sixth 
day.  It  begins  in  the  region  of  the  parotid  gland,  between  the  descend- 
ing portion  of  the  lower  jaw  and  the  mastoid  process.  Although  it 
may  remain  confined  to  this  area,  it  often  spreads  backward,  forwanl, 
and  downward  owing  to  the  involvement  of  the  submaxillary  and  sub- 
lingual glands,  the  connective  tissue  of  the  face  and  neck,  and  the  eervi- 
«il  lymphatic;  glands.  The  ear  seems  lifted  up  and  pressed  outward, 
and,  in  eas(»s  of  extensive  swelling  the  outline  of  the  lower  jaw  dis- 
apjwars  and  the  whole  side  of  the  face  and  neck  seems  nuich  swollen. 
The  skin  over  the  swelling  usually  is  pale  and  shining.  Only  seldom 
is  it  reddened.  Pressure  with  the  finger  generally  meets  with  an  elastic 
resistance,  but  when  there  is  much  oMlematous  infiltration  of  the  skin 
prcssun*  is  very  painful  and  leaves  an  indentation.  In  (^ses  of  very 
extensive  swelling  the  <edema  may  extend  even  to  the  upjxjr  part  of 
the  chest.  After  the  swelling  has  rea(;hed  its  height  the  diminution  in 
size  begins.  The  nipidity  with  which  this  occurs  is  very  variable, 
(ienerally  no  trace  of  it  remains  by  the  si^venth  or  eighth  day  after  its 
first  appearance*,  although  it  oce^isionally  persists  a  longer  time. 

In  the  majority  of  cases  both  parotids  are  attacked,  but  it  is  only 
exceptionally  that  the  swelling  in  them  comes  on  simultiineously.  Ac- 
cording to  some  writers,  the  gland  of  the  left  side  is  usually  the  one  first 
swollen.  Th(»  second  parotid  is  involved  one  or  two  days  after  the  first 
begins  to  enlarge.  Sometimes  the  interval  is  longer,  and  it  may  hai){>en 
that  the  disease  has  nearly  disjippeared  from  the  first  side  lK»fi)re  it  sliows 
itself  on  the  second.  Almost  always  the  second  swelling  is  less  pro- 
nounced than  the  first. 


., er  ofvarvnig  degree,  nifnitifm(»d  iiiuntiK  tlu^  protlnnniil  syniptrmis 
Illness   during  tlit^  stage  iA'  ?^ welling,  its   height  cJepeuding    largely 

]i]  tlw  !J*eV€Hty  of  the  attack*  As  a  rule,  it  is  s^light,  with  mooiiug 
iflfiions  and  evening  exacerl)ationi^,  and  it  gradually  ri.^'^i  until  it 
bsB  it.^  height,  genendly  not  nineh  nion^  than  102"^'  F,,  wttli  the  niaxi- 

n  of  the  towelling*     Then   it  falls  rapidly  to  norniaU     Ocean  finally, 

^ialty  in  st^vere  e^kses,  tlie  temjienitnn:'  rines  higfier  than   thi^^^  aniJ 

eontinue  in  the  neigh  1m irliond  of  104^  F.  ffir  sevenil  davi^^     The 

i??e  and  re&pimtion  maintain  their  noninil  mtiti  to  the  tenijM*nitin\\ 

Stime  degree  of  malaise  and   pmstmtinn  may  l>e  present*     KcHine?^ 

the  fances  and  lining  of  tht;  eliec^k?^  and  ,'^"vere  tonsillitis^  aiv  Rjnn*- 

es  obi?crved.  Ringing  iu  tht*  eai>^  ami  f^omv  deafness  are  not  mieimi- 
on  daring  the  lieiglit  of  the  <liM^a?M?,  The  8eeretion  of  .naliva  i^ 
rometiinfs  inereased,  hnt  is  oftener  diminished,  (terhanlt  fuund  hy 
mtrodneing  a  innnnla  into  the  duet  of  Steno  that  tlie  saliva  from  tlw 
aflFeeR"<l  gland  eame  more  slowly  than  normal,  l>ut  exlnbitec]  no  niateriid 
changes  in  ehnraeter*  The  pressure  t*f  the  swoUen  glands  narrows  the 
faiiees  and  inei-eases  the  diffienlty  in  swallowing,  makes  tlir  voice  na.sal, 
and  may  eans*-  dyspoo-a  hy  pressure  on  the  larynx,  (litleina  of  ilw* 
larynx  is  smnetimes  ju'ddueeth  Vi»niiting,  diarrhoni,  and  e|>istaxi^  art? 
occasionally  seen*  In  the  form  of  the  dist^ase  sometinies  allied  the  tv* 
phoid  type  then^  is  a  proniinenee  of  threatening  nerviais  gyDiptotn^ 
sucli  as  delirium,  rest!ei?4?neg.%  adynamie  state^  and  involuntary  evaeua- 
tions.     Enlargement  of  the  spleen  often  aeeoTn|Knnes  the  severe  eaiies. 

One  of  the  most  interesting  of  the  symptoms  of  mmnps — Unt  inte- 
gral a  |>in*t  of  it  to  be  trailed  a  CNimplication — is  the  involvement  of  the 
genital  apparatus,  especially  the  testicle.  This  wa^  oT\i%*  eousiderod 
to  lx»  the  result  of  metastasis,  the  transmission  to  the  testi*'h*  of  ?mnue 
poisonous  su}>stanee  [vrodneed  in  the  psirotid  ghniih  Tin*  faet  that  c>ce4i- 
sionally  th(!  testicle  is  the  first  to  be  affected  or,  as  in  the  eases  reported 
by  Kovaes  and  others,  is  alone  involved,  proves  that  this  theory  is  in- 
correct and  that  orchitis  is  simply  a  localization  of  the  specific  poison 
upon  the  testicle.  The  severity  of  the  parotiditis  seems  to  have  no 
influence  on  the  tendency  to  orchitis.  The  involvement  of  the  testicle 
is  very  mrc  in  children.  It  is  oftenest  seen  in  youths  and  young  adidts, 
but  here,  too,  its  fre(|uency  varies  greatly  with  different  epidemics. 
Laveran  re|)orts  it  as  occurring  in  1  out  of  every  3  cases  among  patients 
in  the  army,  while  the  observations  of  some  others  place  its  frequency  at 
much  less  than  this  :  699  cases  of  mumps  (K'curring  in  14  different  epi- 
demics, collected  by  Comby,  gave  211  cases  of  orchitis,  a  pereentiige 
of  .'^0.  As  a  rule,  orchitis  begins  six  to  eight  days  after  the  appearanc*e 
of  the  parotid  swelling.  In  the  majority  of  instmices  only  one  testicle 
is  attacked.  In  the  cases  where  both  suffer  the  inflammation  begins 
in  the  second  from  two  to  four  days  after  the  first  is  affected.  The 
process  is  a  true  orchitis,  and  the  epididymis  is  only  occasionally 
involved,  and   then  generally  to  a  less  degree. 

Tlie  symptoms  of  the  testicular  involvement  consists  in  a  renewal 
of  the  fever,  which  had  grown  less  or  disapj>eared,  but  which  now 
reaches  101°  F.  or  more.  Not  infrequently  severe  or  even  threatening 
syin|)toms  attend  or  precede  the  process,  such  as  vomiting,  severe  diar- 
rhoea,  rapid,  feeble    pulse,   profound  depression  of   strength,   delirium, 
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and  typhoid  symptoms.  There  is  dull  or  severe  pain  in  the  testicle 
with  swelling  and  tenderness.  The  skin  of  the  scrotum  is  red  and 
tender  and  sometimes  cedematous.  The  inflammation  reaches  its  height 
l)y  the  third  or  fourth  day,  continues  severe  from  two  to  three  days, 
and  then  rapidly  grows  less.  The  severe  general  symptoms  usually 
diminish  nipidly  by  the  time  the  testicular  swelling  has  appeared,  but 
the  f(»ver  continues  high  until  the  enlargement  of  the  gland  has  dimin- 
ished, when  it  descends  by  crisis  or  by  lysis. 

Most  cases  of  orchitis  recover  entirely,  but  atrophy  sometimes  re- 
sults. In  certain  epidemics  the  proportion  of  cases  atrophying  has  been 
very  high.  Very  exceptionally  an  analogous  inflammation  is  seen  in 
females,  affecting  the  ovaries,  external  labia,  or  mammary  glands. 

Complications  and  Sequel.e. — In  very  rare  cases  suppuration 
of  the  parotid  gland  takes  place  or  a  chronic  induration  with  some 
enlargement  may  remain  for  a  long  time.  Suppuration  of  the  testicle 
has  also  occurred.  Swelling  of  the  lachrymal  glands  has  been  re|K)rted. 
This  hist,  like  swelling  of  the  cervical  and  otlier  lymphatic  glands,  is 
rather  an  unusual  symptom  than  a  complication,  since  it  is  analogous 
to  the  infe<»tious  orchitis.  Albuminuria  may  be  present  in  grave  cases. 
Stomatitis  is  sometimes  observed.  Deafness  arising  during  the  disease 
has  been  alluded  to.  It  may  f)ersist  after  the  attack  as  a  result  of  affec- 
tion of  the  middle  ear  or  even  of  the  labyrinth.  Influenza  cx)mplicating 
mumps  has  been  rei>orted  by  Jackson,  Fiessinger,  and  Currier.  Paraly- 
sis from  peripheral  neuritis  after  mumps  is  recorded  by  Joffroy,  and 
panilysis  of  accommodation  by  Boas.  Insanity  of  various  forms  has 
l)een  observed.  The  jH>ssibility  of  cedema  of  the  larynx  developing 
has  already  been  mentioned.  Among  rare  complicaticms  and  sequelee 
are  nephritis,  unemia,  htematuria,  meningitis,  convulsions,  conjunctivitis, 
blepharitis,  and  other  affectiims  of  the  eye,  cor\-za,  otorrhoea,  tonsillitis, 
(e<l<'nia  of  the  brain  from  pressure  on  the  jugular  veins,  cystitis,  vagin- 
itis, urethritis,  endo-  and  pericjirditis,  pneumonia,  inflammation  of  the 
joint,^,  etc. 

Kkcurrknck  and  Relapse. — One  attack  of  mumps  gives  almost 
cc»rtain  imnumity  against  subse(iuent  ones.  Very  few  instances  of  two 
attacks  have  been  re|)orted.  Servier  saw  one  case  in  which  a  second 
atta<*k  oeeurrcMl  five  years  after  the  first.  Ilelapses  are  sometimes 
se<*n.  Some  instancx*s  of  so-called  relapse  c^msist  more  in  what  might 
Im*  called  an  exacerbation  of  the  disease.  In  such  cases  the  swelling  of 
the  parotid  grows  less  on  the  se(»ond  or  third  day,  and  then  returns  a 
<lay  or  two  later.  In  other  eases  there  is  a  genuine  relapse,  the  swelling 
and  other  symptoms  recommencing  from  one  to  two  weeks  after  the  first 
attack   has  entirely  cejised. 

Diaonosis. — Although  the  diagnosis  of  mumps  is  generally  easy  to 
make,  yet  it  is  |M)ssible  for  mistakes  to  arise.  A  secondary  parotiditis, 
developing,  as  it  does,  in  the  course  of  other  affections,  can  be  distin- 
guished by  its  history,  as  well  as  by  its  sympt(mis.  The  swelling  is  uni- 
lateral, more  painful,  and  probably  finally  l>ecomes  red  and  fluctuating, 
or  it  has  a  decided  tendency  to  go  on  to  suppuration. 

Acute  cervical  adenitis  is  the  condition  most  apt  to  be  confounded 
with  mumps.  When  either  aff<»cti<m  <'an  be  watched  throughout  its 
course  the  diagnosis  is  easy,  but  when  a  patient  is  seen  for  the  first  time 
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til   either  disease  already  well  under  \vii\%  to  dii^tingui^h  Ii* 'tween  the 

,u  h  often    \wy  tlit!ieuli.     Before  ^upiHiration  has  become  fnideiit  id 

e  inflanicd  lymphatic  glaiidi?  the  swelling  may  extend  over  tlie  edge 

-'  the  l*nver  j:ivv  and  to  the  region  of  the  parotid*     Even  m>w,  ii*>wever, 

e  centre  of  the  inttatned  area  fseems  to  he  rather  heh>w  the  jaw  than 

i\  er  the  parotid,  an(i  n?;  pn^^  increa.He^  in  amount  and  tlie  JtiHamniati^in 

:(Kit:entnite!^,  n^  it  were,  ahont  the  lynijjh  glaml,  tlie  seat  of  the  tmnhlr 

jeenmes  very  evi^knt.     In   the  rare  ea^s   in  which    mnnips    attncki^ 

primarily  or  vilely  the  s?ul>maxillary  gland  the  diajniosis  from  een'i<-al 

lynif>hadeaitis  might  lie  imiiossible  early  in  the  attack.     Chronie  inflain- 

rnution   uf   the  lymphatic  ghmds*  rims  an  entirely  different  ecmn^  frinn 

niumps.     In  addition   to  this  differenee,  any   lymphatic   inflammation 

covering  i*o  large  an  area  is  alnu^t  always  multiple,  iukI  the  individual 

eiilargeti  glands  can  be  deteeteil  by  iKdpati^jn*     Diphtlieria  or  scarintirm 

may  l>e  attended  by  jewelling  in  the  neck.     Examination  of  tlie  thnifiit 

will  reveal   the  loc^id  conditions  there.     Ketmpharyiigeal   abj^cs^s  mav 

extend  until  it  involves  the  tissues  in  the  neighborhoiKl  (if  the  maxif- 

lary  artieulation.     Digital  examination  of  the  pharynx  w^ill  settle  the 

diagnosis,     k^huidd  mumps  begin  in  or  he  confined  to  the  testicle,  (tie 

diagnusis  from  a  simple  orehitis  might   be  inifKissible  unless  the  exbt* 

enee  of  an  epidemie  of  mumps  was  taken  into  aei^iunt, 

PiKX; NOBIS. — The  prognosis  of  mumps  is  nearly  always  Oivomble,  m 
fiir  as  life  is  eoneenutd.  The  patient  is,  howevTr^  threatened  hy  atrvipby 
of  the  testicle,  which  is  not  an  infrtHjucnt  sciinel  of  on^liitis.  There  hs 
Umj,  the  oceasiiiual  danger  of  perniant^nt  deafness  remaining.  Some  of 
the  other  eom plications  may  in  rare  instances  threaten  lite* 

Treatment.  —  Pro/>%^«a^?V. — The  prevention  of  mumps  ii*  vx- 
ceeflingly  difficult  if  not  altogether  impossible.  This  is  due  to  the 
faet  already  stated,  that  the  disi^ase  i^  pnibably  infeetinus  during  the 
period  of  ineul)ation,  and  that  the  infection  can  still  be  transmitted 
after  symptoms  have  disappeared.  It  is  safer,  therefore,  that  patients 
suffering  with  mumps  be  kept  from  contact  with  others  for  three  or  four 
weeks  after  the  first  a|)peanince  of  symptoms.  Since  close  contact  is 
reqiiired  for  the  transmission  of  the  disease,  the  extreme  precautions  for 
disinfection  necessary  with  some  diseases  are  not  needed. 

Treatment  of  the  Attack. — In  the  majority  of  cases  little  treatment 
is  re(|iiired,  although  the  patient  should  be  confined  to  the  house  or  bed. 
For  the  relief  of  pain  hot  fomentations  or  poultices  may  be  applied  or 
the  face  covered  with  raw  cotton  or  rested  against  a  hot  water  bag.  The 
bowels  should  b(»  opened  by  a  mild  laxative,  preferably  a  saline.  Fever 
may  be  combated  by  an  ordinary  febrifuge,  or,  in  case  the  temperature 
is  high,  by  antipyrine  or  other  drug  of  this  class,  or  by  cold  bathing. 
A  preparation  of  ()j)ium  may  be  needed  if  pain  is  severe  and  sleep  much 
disturbed.  Nourishment  must  be  s<^ft,  since  chewing  is  difficult  or  im- 
possil)le.  Adynamic  symptoms  may  demand  stimulants.  The  treat- 
ment of  the  orchitis  does  not  differ  from  that  proper  for  inflammation 
of  the  testicle  due  to  other  causes. 


TUBERCULOSIS. 

By  WILLIAM  OSLER,  M.  D.> 

I.  GENERAL  ETIOLOGY  AND  MORBID  ANATOMY. 

Definition. — An  infectious  disease  due  to  the  baeiUus  tubereutoris, 
characterized  by  the  presence  of  nodular  bodies  called  tubercles  (or 
difiFuse  infiltrations)  which  may  undergo  caseation  or  sclerosis,  and  which 
may  finally  ulcerate  or  in  some  situations  become  calcified. 

I.  Genkrai.  Etiology  and  Morbid  Anatomy. — (1)  Tubercidods 
in  AnimaU, — In  reptiles  the  disease  is  rare,  though  occasionally,  as  Sibley 
has  shown,  it  is  found  in  them  in  a  state  of  confinement. 

In  birds  the  disease  is  common  in  the  domestic  fowls,  but  there  are 
differences  which  warrant  the  separation  of  avian  from  other  forms  of 
tuberculosis. 

In  Domrstic  Animals, — One  of  the  most  important  etiological  facts 
in  connection  with  the  disease  is  its  widespread  occurrence  in  animals 
from  which  man  derives  a  considerable  share  of  his  food.  Bovines  are 
chiefly  affected.  Recent  studies  and  the  improved  methods  of  inspec- 
tion have  demonstrated  the  very  widespread  existence  of  the  disease. 

In  the  United  States  no  compulsory  systematic  inspection  is  made  at 
the  abatt4)irs,  but  a  good  deal  of  information  has  been  collected  of  late 
years.  Of  5297  cattle  slaughtered  in  Maryland,  159  were  tuberculous 
(A.  W.  Clement),  and  of  15,506  animals  slaughtere<l  at  the  Brighton 
abattoir,  near  Bost<m,  29  were  tuberculous  (Burr). 

Careful  insix»ction  of  herds  has  been  made  in  some  of  the  States, 
and  the  tulK»rculin  test  employed  to  determine  the  presence  of  the 
disease.  The  New  York  State  Commission  examined  947  animals  and 
condemned  66. 

On  the  continent  of  Euroj)e  much  more  accurate  statistics  are  avail- 
able. Thus  for  the  four  years  (1890-93,  inclusive)  the  percentage  of 
tulx»rculous  animals  among  132,294  oxen  and  cows  slaughtertKl  in 
Coj^enhagen  was  17.7.  At  the  I^tHu  abattoir  in  the  year  1892-93, 
21,603  animals  out  of  142,874  showed  evidences  of  tuberculosis.  In 
the  siime  year  125  calves  out  of  108,348  showed  signs  of  the  disease. 
In  (ireat  Britain  tlu^re  are  no  satisfactory  reconls  to -show  the  incidence 
of  the  disease  in  cattle. 

In  sheef)  the  disease  is  very  much  less  common.  The  i)ercentage  at 
Berlin  is  about  1.5.  Horses  are  rarely  attacked.  Dogs  ana  ciits  are  not 
very  liable  to  the  disease.  Cadiat  has  recently  investigjited  carefully 
the  subject  of  tuberculosis  in  the  dog.     At  x\lfort  there  were  40  casc»s 

'  I  l)ctr  to  noknowledjrc  the  valuable  assistance  I  have  receivtHl  in  the  prei>aration  of 
this  arliclt*  IVorn  my  assistants.  Dr.  (leorjje  Hlinner  and  I)r.  T.  li.  Fut<*her. 
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J  ctisenst'  fimong;  90(MJ  jK>i?t*iuorteuii?.     The  disease,  lie  stat^,  orig- 

«  iii^iially  ill  the  tntestiiics,  ami  the   virus  is  probably    tmngmit- 

thron^h  bones  wliicli  Iiiive  l>eeii  previously  piekecl  hy  tiiberculoiii 

^-^iitsrs  ur  the  dogs  have  11  eked  up  whut  hajs  beeu  left  cm  their  platen, 

n  nut*  eousiders  the  ven'  ehme  eontaet  of  the  dog  ai  a  dimiestie  pef, 

Hitiiii'w  luit  i*emarkubk'  thut  the  tliseaj^e  m  ei»  rarely  tieeii  in  it, 

in  othrt'  iiniiuaU  ke[)t  uss  |>ets,  ^ueli  as  the  mbbit  and  giiiriea-pig^  the 

use^  untk-r  natural  euiidititnis,  is  very  rare.     Both  of  thes<^  luiiiiuth, 

Vi'ver,  inv  very  s^um-eptible  to  the  disease  when  inoculatcHk      Aiiiung 

^  Mini  m^nikeys  kept  in  eonfinement  tuberculo^it^  is  the  mast  fomiid- 

disi'jise  with  which  these  aniniak  have  to  eon  tend, 

\^)  U'att'raf  Stathtwi^  of  the  Dhmfie  in   il/a^f,— To  ben*  nlos  is   t^  the 

St  univemd  s*^unr^e  of  the  human  mce.    It  prevails  more  jmi'tieiilarly 

the  hirge  eities  and  wherever  the  |wpulation  is  massed  tr^^etlier.     It 

-  estimated  ttiat  in  eivitized  couutrieH  one-seventh  of  the  ^U^atlis  iivv  due 

►  tlii?5  disease.      In  the  Uniteil  State**  Oenmis  Kepfirt  for  1890,  102,1H8 

.leathr?!  were  refXTrted  to  be  due  U^  consnni]Ttion.     It  is  difficult  to  get 

aeeuratf*  statisties  as  to  the  nnml)er  of  deaths  chie  U>  other  forrns:  of  the 

dist^as*^,  but  at  a  low  est i  mate  out'  ean  siiy  tiuit  at  least  150,1X)0  [K^rsons 

die  aunnally   iu   the  United  States  of  all   forms  of  tuberenlosis**      An 

estimation  based  on  the  Census  Keport  gives  tlie  total  number  of  (K*r- 

&ons  iu  this  countrj*  infected  with  tiihertndosis  as  1,050,0(K>t  or   1    in 

t*Vi*vy  i'yi}  of  tlie  population  (Vaughan). 

The  deatli  nite  fnnn  tuberculosis  in  the  cities  is  very  much  bij^her 
than  tin-  average  ;  thus  Hii^^h  states  that  while  the  ^-nenil  death  ni(e 
is  3  [ler  th<Jtisand,  that  of  Vienna  is  7,7,  and  of  Munich  and  Glasgriw  4 
pt^r  thouh^uid, 

(Trtf[p*ifjjiif'tii  p(mtihn  has  ver\^  little  iufluenee.  The  disease  is  per- 
haps inoiH'  piv'valent  iu  the  tenijiemte  regions  tlum  in  the  tropit*s,  but 
altJtiicle  in  a  more*  potent  faeti^r  ttian  latitndi-;  in  tlir  [ligh  regions  of  the 
Alps  and  Andes  and  in  the  eentrai  plateau  of  Mexico  the  death  rate 
from  tuberculosis  is  very  low. 

The  infueuee  of  rare,  which  has  been  much  studied,  is  probably  less 
owing  to  any  inherent  differences  than  to  the  conditions  under  which  the 
individuals  live.  The  Indians  of  this  continent  are  very  prone  to  the 
disease.  Matthews  states  that  the  death  nite  in  the  older  reservations 
iu  the  East  was  three  times  as  great  as  that  of  the  Indians  still  living 
in  the  Northwest.  In  this  countrv^  the  Irish  and  the  negroes  appear 
s|x'cially  prone  to  the  disease  ;  on  the  other  hand,  the  Hebrews  possess 
a  relative  immunity.  For  the  six  years  ending  May  31,  1890,  the 
average  annual  death  rate  from  consumption  iu  New  York  City,  per 
100,0()()  of  j)opulation  was — for  the  Irish,  (Uo.TG  ;  for  the  colored, 
fhU/.V);  for  the  Germans,  :V28.80  ;  for  the  American  whites,  205.14; 
and  for  the  Russian-Polish  Jews,  76.72  (J.  S.  BiHings). 

Tlic  interesting  (|uestion  arises  as  to  whether  tuberculosis  is  on  the 
increase  or  on  the  decrease,  fl,  F.  AVells,  who  has  tabulated  an  im- 
mense body  of  statistics  on  this  subject,  states  that  the  evidence  is  in 
favor  of  a  very  positive  decline  in  the  prevalence  of  the  disease.  While 
the  last  (leceimial  census  of  the  United  States  does  not  show  any  decrease, 
yet  in  many  of  the  larger  cities  there  has  been  a  striking  diminution. 
The   (|uestion   has  been  considered  very  carefully  l)y  James  B.  Russell 
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of  Glasgow  in  his  Sanitary  History  of  that  city.  One  or  two  of  the 
sentences  from  his  report  may  be  quoted  with  advantage :  "  Between 
the  five  years  1870-74  aad  the  five  years  1890-94  there  was  a  decrease 
of  41  i)er  cent,  in  the  death  rate.  If  we  start  from  the  inaxinuim 
peri(Kl  of  fatality  (1860-64),  the  decrease  amount*^  to  44  per  cent.  The 
acceptance  of  the  doctrine  that  every  case  of  phthisis  is  the  result  of  a 
specific  infection — tliat,  consequently,  no  one  is  foredoomed  to  have 
phthisis  or  any  other  form  of  tuberculous  disease — ogives  great  precision 
to  our  ideas  of  prevention."  He  attributes  a  good  deal  to  the.  ditfusion 
of  the  knowledge  that  the  existence  and  distribution  of  the  tuberele 
bacillus  is  the  first  condition  of  infection,  and  also  to  the  successful 
administrative  efforts  in  securing  "ventilation,  esiK?cially  of  houses 
and  byres ;  the  removal  of  dampness  by  subsoil  drainage  and  precau- 
tions adapted  to  the  foundations  and  walls  of  houses ;  the  abolition  of 
dark  spaces  and  enclosures ;  the  dissemination  of  direct  sunlight." 

(3)  The  Bacillm  Tnhercnloaitt, — Although  the  researches  of  many 
workers,  particularly  those  of  Villemin,  in  the  field  of  tuberculosis 
had  left  no  doubt  of  the  infective  nature  of  the  disease,  it  was  not 
until  the  discovery  of  the  bacillus  by  Koch  in  1882  that  the  true  nature 
of  the  parasite  was  known.  In  the  fourteen  years  that  have  elapsed 
much  work  has  been  done  on  the  bacillus  tuberculosis  in  its  various 
relations  and  from  varying  standpoints,  but  the  original  work  of  Koch 
was  so  thorough  and  far-reaching  that  our  increase  of  knowledge  has 
consisted  in  the  elaboration  of  finer  details,  the  essential  facts  remaining 
unchanged. 

Th^  Morphological  and  Biological  Characters  of  the  RaciUus, — The 
bacillus  of  tuberculosis  is  an  aerobic,  non-motile,  strictly  parasitic 
organism,  capable  under  <'ertain  circumstances  of  growing  without  the 
presence  of  oxygen.  Its  length  varies  a  good  deal,  ranging  from  1  to 
5  mikrons,  or  from  (me  fourth  to  almost  the  entire  diameter  of  a 
red  blood  corpus(^le.  The  diameter  varies  very  little,  the  average 
being  about  two  tenths  of  a  mikron.  The  organism  may  l)e  either 
straight  or  more  commonly  slightly  curved,  ai^d  occurs  very  often  in 
groups,  the  bacilli  lying  across  one  another.  To  within  a  comjKiratively 
rec<»nt  fwriiKl  it  was  supposed  that  the  bacillus  of  mammalian  tubereu- 
losis,  in  contnidistinction  to  avian  tuberculosis,  did  not  show  those 
peculiarities  known  as  involution  forms,  but  considerable  variations, 
not  only  in  length  and  sha|K»  of  the  orgjuiism,  may  occur,  and  even 
branched  varieties  may  be  seen,  similar  to  those  of  the  diphtheria 
bacillus.  The  question  of  s|)ore  formation  cannot  yet  be  said  to  be 
definitely  settled.  The  small,  refractile  areas  so  commonly  st»en  in 
stained  s|x*cimeiis  of  the  organism,  and  originally  described  by  Koch  as 
spores,  certainly  have  not  the  characteristics  of  the  ordinary  spores,  nor, 
(m  the  other  hand,  have  they  the  charact(»ristics  of  mere  vacuoles.  It 
seems  |>ossible  that  these  areas,  though  not  really  s|x)res,  may  l>e,  at  any 
rate,  jxirticles  in  the  bacillus  whi<*h  are  more  resistant  than  the  rest  of 
the  organism,  and  which  under  certain  circumstances  are  capable  of 
developing  into  younger  forms. 

The  Staining  licactions  of  thr  Tuhrrc/r  Bacillus, — As  Koch  pointed 
oiit  in  his  original  article,  the  bacillus  tuberculosis  {assesses  jKvuliar 
staining  reactions  which  arc  assixiiated  with  it  and  with  hardly  any  other 


TVBEM\ 

mam,     Tlkesii^  eoitititit  in  iim  fact  that  tht  harillt^  jtaioed  with  gneai 

tultv  with  the  onlitiarT  4y^^  fttaioiog   mfm.  iofrti&dj   witJi  alkft- 

e  reagents,  aiul  that  hi^  rf^it^tAtiitf  tn  dtfCfilormitiiiD  ira^  ev^n  gnmief 

»  ito  reetitanoe  to  i^taitK     Kc»rh  tboi^glit  that  tfak  peeoliaritT  wa^  du 

ibly  to  the  nictaliintii:  wliich  marmsaded  thif  IneillEiiv  ubicfa 
wd  the  penetnition  of  alkalitH*  ^ihttlon^^  but  was  |weaBariT 
the  uiTtioQ  uf  aeid><.     Sii]>-4'f|uent  rp?*an:l»efi  harr  abiiim,  hovn^ver^l 
t  the  peeuliur  j^taiu!  :  lods  are  almcie^  eertainlT  dtie^  not  to  aiiT 

^perti*^^  of  the  ^^iirnHuiuniu^  membrane,  but  to  peculiarities  In  thi* 
u^rial  protfjjilai^ni  iti^^lil  The  res^esirv-hes  of  HaEBnier^<4ilag  have 
>wn  thut  a  .^iibTft^ncii  exif^t^  in  the  Ijaeterial  pm^topla^in  which 
elated  and  wliieh  ha^-  the  ^t^iEiitig  peeuliaride^  mentioned  alKt^-r, 
3  removal  of  thi!«  Eiub.^taiKi*  the  baeilluir  no  Iong<er  i^ta2a§  it^  ppealiar 
jiaiDiiig  finijiertiesf  and  it  hd»  at^j  been  ^hoi\^  that  thi^  pecultaritj  uij 
BtaiDiDg  iH  one  more  of  mere  ditheiihy  in  stnining  than  of  any  rieenliaM 
leaction  to  aeicJ^  or  alkalieN,  fiir  it  Imi^  bet*ii  shown  that  the  bartllD^ 
tubercnlo!-iH  (*jiii  be  stained  by  ordinary^  media  without  the  addition  of 
alkaliei*.  The  lepr^ft-v  bat-inuH  prej^ent^  mmilar  ^taitiing  peeidiaritie 
but  it  Ciiri  tiho  be  eai^ily  ^tablet]  by  the  method  of  Weigert,  a  |»ro|K*ii 
not  pof  -i—*i\  by  the  t  n  I  it*  rv\  e  Ixiei  1 1  uk  The  bad  U  ti9-^or ,  ni  ore  profn-rly 
Bpeakiiig^  tin^  gm«P  of  Inieilb — found  in  the  gimegina  and  aim  eer^iiy 
racilli  bmnd  in  tlie  cerumen  take  the  §ame  etain  as  the  tuber 
bacillus  vvitli  onhnun'  methodi?.  This*  pecnliaritv  of  staining  b  not, 
however^  rhie  to  fK'Culiaritie!^  in  their  protuplaiimj  oat  to  the  fact  thai 
they  have  grown  in,  and  are  f?iirrounde^l  by,  siiibstanee^  eontainii^  lai 
amountj^  of  fat,  whieh  aet  a**  a  protection  against  the  aeids  u»?ed  ag  \' 
colorizing  agent***  Beinntfwk  has  shown  tliat  thi?i  [>eeuliar  reaetion 
the  part  ttf  the  smegna  and  ee rumen  liacilli  ran  \je  entirely  removed  hy 
submitting  th*^  (•fiv^'r-.'^Uii  jiff  para tirm^i  nnder  the  action  of  beat  to  a 
solution  of  sfnlinni  in  alcohol,  l)y  means  of  which  the  fatty  capsule  sur- 
rounding the  bacilli  is  saponified,  when  the  usual  reaction  no  longer 
takes  place. 

For  (Icnionstniting  the  tubercle  bacillus  in  sputum  the  following  is  the 
most  satisfactory  method  :  The  sputum  to  be  examined  is  spread  out  in  a 
thin  layer  upon  a  glass  plate  which  has  been  placed  upon  a  dark  or  black 
background.  The  particles  to  be  examined,  which  are  the  purulent 
specks,  arc  picked  out  by  means  of  a  pair  of  sharp-pointed  forceps, 
either  with  the  naked  eye  or  with  the  help  of  a  pcx'ket  lens.  The  mate- 
rial thus  oI)taincd  is  carefully  spread  out  upon  the  perfectly  clean  cover- 
slip  and  dried  in  the  air,  and  then  fixed  by  passing  it  slowly  three  or 
four  times  through  the  fiame  of  a  Bunsen  burner.  Special  attention 
must  be  paid  to  the  cleanliness  of  the  cover-slip,  as  it  has  been  shown 
that  in  cover-slips  used  for  a  second  time,  even  after  boiling,  bacilli  were 
still  present  from  the  first  examination.  The  staining  preparation  best 
employed  is  that  of  Zichl,  which  consists  of — 

Distilled  water,  100  grammes  ; 
Crvstalliue  carbolic  acid,  5         " 

Alcohol,  10 

Fuchsin,  1  granmic. 
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A  few  drops  of  the  solution  are  placed  upon  the  cover-glass,  which 
is  held  over  the  flame  until  steam  arises,  actual  boiling  not  being  neces- 
sjirv.  Tlie  glass  is  then  washed  in  water,  and  a  few  drops  of  the  Gabbet- 
Ernst  sohition  are  placed  uj)on  the  glass  and  allowed  to  remain  for  about 
a  minute.  Tliis  solution  consists  of  ^  to  ^  per  cent,  solution  of  methy- 
lene blue  in  25  j)er  cent,  sulphuric  acid.  The  cover-glass  is  then  washed 
in  water  and  mounted — if  for  temporary  examination,  in  water;  if  for 
IKTmanent  keeping,  in  balsam.  Tubercle  bacilli  are  stained  red,  while 
the  nuclei  of  the  cells  and  other  bacteria  present  are  stained  blue. 

In  the  examination  of  urine  or  faeces  the  same  process  is  carried 
through,  the  parts  of  material  used  being  in  urine  the  purulent  sedi- 
ment, and  in  the  fiaeces  the  small  particles  of  pus  or  muco-pus.  When 
very  small  numbers  of  the  tubercle  bacilli  are  present,  either  in  the 
sputum  or  in  the  urine,  the  centrifuge  should  be  used. 

The  most  satisfactory  method  for  staining  tubercle  bacilli  in  sections 
is  the  following :  The  tissues  are  preferably  hardened  in  absolute  alcohol, 
though  tissues  hanlened  in  Miiller's  fluid  can  be  used  after  special  prep- 
aration. The  tissue  is  imbedded  in  celloidin,  which  is  removed  after 
the  sections  have  been  cut  either  with  oil  of  cloves  or  with  equal  parts 
of  absolute  alcohol  and  ether.  From  these  latter  agents  they  may  be 
placed  in  water.  The  dye  to  be  used  is  that  of  Zienl,  the  formula  of 
which  is  given  above.  The  sections  are  left  for  two  hours  at  a  temj)er- 
ature  of  60°  C,  or  for  six  to  eight  hours  in  the  thermostat,  or  else  for 
twenty-four  hours  at  room  temperature,  the  latter  being  perhaps  prefer- 
able, as  the  heating  is  apt  to  cause  shrinkage  of  the  specimens.  After 
staining  by  the  fuchsin  the  tissues  are  decolorized  in  the  ordinary  acid 
alcf)h()l  of  the  laboratory,  the  1  per  cent,  solution  of  hydrochloric  acid 
in  70  \¥}v  cent,  alcohol.  The  tissues  are  removed  from  this  decolorizing 
agent  while  they  still  retain  a  decided  pink  ap|)earance,  and  are  then 
placed  in  the  counter-stain,  a  2  i)er  cent,  aqueous  solution  of  methylene 
blue.  The  sections  are  then  dehydrated  in  absolute  alcohol,  cleared  in 
oil  of  cloves,  or  preferably  in  xylol,  and  mounted  in  xylol  balsam.  By 
this  metluHl  the  tissues  are  stained  a  delicate  blue  and  the  bacilli  a 
bright  red  color. 

Mi'thixh  of  (wrowth  of  the  BacUlm, — The  tubercle  bacillus  does  not 
grow  upon  tlu*  ordinary  media  found  in  the  laboratory  with  the  ex- 
<'cpti(»n  of  potato,  and  on  this  the  growth  is  not  very  satisfacto^}^ 
SjKHMal  media  are  necessjiry,  the  particular  agent  favoring  the  growth 
b(»ing  gly(M»rin.  The  ditticulty  of  obtaining  the  original  growth  from 
tubenuiloiis  tissue  is  often  great.  This  is  j)artly  due  to  the  fact  that  the 
niiinbcr  of  viable  organisms  in  such  material  is,  as  a  rule,  small,  and 
partly  to  the  fact  that,  the  growth  of  the  bacillus  being  extremely  slow, 
any  coiitamiiiating  (»rganism  intnKJnced  with  the  (»riginal  material 
entirely  overgrows  th(»  tubercle  bacillus.  After  this  primary  difficulty 
has  been  overcome  the  growth  of  the  organism  becomes  more  and  more 
satisfa(!t<)rv  with  each  subse(|uent  incwuilation.  The  original  growth  is 
l)est  obtained  u])on  solid  media,  j)referably  glycerin  agar  or  blood  st»rum. 
On  this  medium  at  the  end  of  ten  days  or  two  weeks,  at  a  temperature 
of  .*>7^  to  .SS°  C,  there  are  observed  small  isolated  colonies  of  a  gray 
whit(»  (•ol<»r,  having  a  dry,  scaly,  somewhat  dull  apjx»arance.  The  best 
gn»wth,  however,  of  th(»  <»rganism  is  obtained  in  licjuid  media,  a  |)eptone 


#  flMAnaet  ^fnst^  07*  and  wniiJed  as  die  ^ailbc^. 
HIT  <iryanii  iii  e&n  ht  fuoiii]  vlntk  yiwiiiLbu  tke 

A2'^mi9  /MMcriM#  to  Or  r«krd^  Bor^siw— Tbr 

-fAbft-  of  iffjurini^  die  tirfirrpk  Iwrillci^  mi^  rf  bock  [ 

tl  mf  iirr.     TW  aeticiD  of  direct  ^finl^lit  t»  mrhipp  1 

^  rbr  pltv-ir^l  zi^^fmtj^^-'t^  cdtnii-e,  in^Yfl,  thai  ii  i^  pahaMe  that  aB 

ibf  r^njlutin  ^potiiii}  «^|ii««d  in  tbr  fjp^n  air  ^  ftillr  »SenlifcJ  bjr  ife 

oii'  dk&t  ii  m^  bttcocnr  displcsefttMl  ^Oil  CA|AUe  of  OsmiBMioii.     Tli» 

,ui«ecacit«fi  nf  die  nimnMa  kftji  4        1  It^  effect,  and  repejitpj  exfvfi- 

JDOitP  Imi-e  ibotfli  Wt  faMilfi  ill  uc^iccated  rpoituu  can  rptaiti    tlM-rr 

vimh'ncff  fftr  m»  lone  an  nine  or  In  MiMtlifr(Ilfe  Toma^ 

H«faf  ai'L^  Qpan  t&  baciUoft  tiibeiQalntb  wm  etflDpsfrnti^ip  esse^  avi 
cofnpJ€*ie  lid  ling  fcir  «  verr  idioit  time  b  mil  that  fc-  iieer*?iiri*  todertwy 
dn'  or^anunu  id  frc^  sfpijtinii  or  m  Sooib  coa tuning  it.  Dnr  beat  al^tfi 
ban  a  npid  eSeci  00  die  organmB.  Fieezii^  d^  n^^i  iteetrtij'  tb? 
badlliuf, 

C>r  the  chefiii«al  ^;eot#,  that  whfcti  w  WiQt^  suited  t4i  di^infeietiati  of 
dK-  Ipsuill nif^  if*  pminbrr  carbolir  acid.  TJvr  fprwe^  of  salliii||,  by  wbich 
mil tf  rial  tn  he  acted  upon  U  expii^  tVir  hmg  fieriaik  uf  dnie  to  j^ohftmiS 
of  (4ilt>riile  of  e^Mlittm  of  a  gnater  or  less*  ^tumtioD,  Imi-  been  ^lioini  lo 
ha%'<'  %'m'  little  effect  upon  the  \Hnilence  either  iif  a  pai«  culture  of  ihr 
bflrinti.*  tuhTcal***!^  (Galtipr)  or  on  ni€tii  fn>ra  tuberculoii**  aniHia]" 
(Fofjtii^r).  In  i^mDeetion  with  chemieul  ugent^  it  1;^  well  to  tnentioo  dia 
action  Mf  the  <5MtnV  juice  up*m  the  tiilxn-le  lKi*"ilhii?,  a?  it  ha^  been 
nliown  that  whatovor  action  tliir^  secretion  lias  is  entirely  due  to  the 
hydnKlilorir-  acid  which  it  contains,  and  not  to  its  digestive  power.  The 
princifKil  cxjHrimcnts  concerning  the  action  of  the  gastric  juice  upon 
the  tubercle  ImciUiis  have  lx*en  made  hv  Falk  and  Wesener,  and  all  tend 
t<»  show  that  the  liacilhis  is  practically  unaflecttKl  by  the  secretion,  except 
aft<T  very  h>ng  jHTimls  of  exposure,  such  as  could  hardly  obtain  in  the 
hinnaii  b<Hly. 

Thr  DiMfrihiftlon  of  the  Tubercle  Baeillux  in  the  Body, — The  tubercle 
baciUus  is  found  in  the  human  bcnly  either  in  persons  suffering  from  the 
various  forms  of  tuberculosis  or  in  normal  individuals.  It  is  to  the 
work  of  Straus  in  fuirticuhir  that  we  owe  our  knowledge  of  the  fact 
that  the  tubercle  bacillus,  like  the  diphtheria  bacillus  and  certain  other 
jKithogcnic  organisms,  is  occasionally  found  in  jx'rfectly  healthy  indi- 
viduals. His  experiments  show  that  it  existed  in  a  pure  state  in  the 
nasal  <'avities  of  0  out  of  29  hospital  attendants,  in  1  out  of  9  of  the 
atten<lauts  upon  ])ul)lic  libraries,  and  in  1  out  of  7  of  those  habitually 
employed  in  theatres.  Other  than  in  the  nasal  cavity  no  observations 
have  been  made  u])on  the  existence  of  the  tubercle  bacillus  in  normal 
individuals.  In  an  individual  suffering  from  tuberculosis  the  bacillus 
is  invariably  present  in  those  lesions  characteristic  of  the  disease. 

Asa  rul(»,  the  more  acute  the  process  the  more  numerous  the  tubercle 
bacilli,  but  in  certain  chronic  processes  occurring  in  the  lung  the  num- 


GENERAL  ETIOLOGY  AND  MORBID  ANATOMY.  737 

ber  of  bacilli  is  exceptionally  large.  The  bacillus  is  also  found  in  cer- 
tain excreta  from  these  individuals — notably  in  the  sputum.  As  Nut- 
tall  has  shown,  from  one  and  a  half  to  four  and  a  third  billions  of 
tubercle  bacilli  are  daily  thrown  off  by  an  individual  with  nKxlerately 
advanced  pulmonary  tuberculosis.  In  the  urine  of  those  suffering  from 
gcnito-urinary  tuberculosis  and  in  the  stools  of  those  suffering  from  in- 
testinal tuberculosis  the  bacilli  arc  also  found,  but  usually  in  rather 
small  numbers,  especially  in  the  stools. 

Very  few  observations  have  been  made  upon  the  excretion  of  the 
tubercle  bacilli  in  the  milk  of  human  beings  (see  p.  833),  but  there  is 
abundant  ex|)erimental  evidence  that  bacilli  may  be  excreted  in  large 
numbers  in  the  milk  of  the  lower  animals,  not  only  in  those  suffering 
from  actual  disease  of  the  mammar}'^  gland,  but  in  those  in  which  such 
disease  is  not  evident  clinically. 

The  semen  of  individuals  suffering  from  genito-urinary  tuberculosis 
may  eontjiin  large  numbers  of  tubercle  bacilli,  and  certain  observers 
have  claimed  that  in  individuals  suffering  from  tuberculosis  in  which 
the  genito-urinary  tract  was  free  from  gross  lesions  tubercle  bacilli 
could  also  be  obtained  in  the  semen,  but  in  very  small  numbers. 

The  sweat  of  tubenuilous  individuals  has  been  shown  to  be  free  from 
the  tuberc^le  bacilli. 

The  Dbitnbution  of  the  Baeillm  Outside  the  Body. — Although  it  has 
been  shown  that  the  bacillus  tuberculosis  is  a  strict  parasite  and  can 
only  multiply  under  parasitic  conditions,  there  is  abundant  evidence  that 
it  can  be  present  and  in  a  virulent  state  outside  of  the  himian  or  animal 
bcnly.  Its  presence  under  such  conditions  is  verj'  widespread,  the  num- 
ber of  bacilli  depending  largely  ui)on  the  prevalence  of  tuberculasis  in 
the  affected  district.  It  has  been  found  in  the  dust  of  houses.  strt»ets, 
niilroad  cars,  theatres,  libraries,  and  various  other  public  institutions. 
Outside  of  the  dust,  the  only  other  source  of  contamination  would 
ap|K»ar  to  be  in  the  fcxKl,  either  in  the  insufficiently  c(K)ked  flesh  of 
tul)erculous  animals  or  in  the  various  products  of  such  animals,  as  milk, 
butter,  and  cheese. 

It  has  been  shown  that  the  tuberc^lc  bacillus  can  exist  for  a  consider- 
able length  of  time  in  water,  but  so  far  no  authenticated  instance  of 
infection  from  this  source  has  been  rejx)rted.  Since  the  work  of  Theo- 
bald Smith  ujM)n  Texas  fever  in  cattle  we  must  admit  the  possibility  of 
a  conveyance  of  infectious  diseases  by  insects,  and,  although  no  authen- 
ticated instan(;e  of  this  sort  has  been  observed  in  tubercnilosis,  it  has 
l)een  shown  that  the  common  house-fly  may  harbor  the  tulK»n*le  bacilli. 

(4)  Modia  of  Infection, — (</)  Herrditari/  Tram^mMon, — The  possibil- 
ity of  the  direct  transmission  of  tuber(Mil(»sis  has  never  been  ojK^n  to 
much  doubt,  but  the  method  of  tninsmission  and  the  frecjuency  are  still 
under  discussion.  There  are  two  opposing  schools,  the  one  claiming 
that  th(»  disease  is  transmitted  by  means  of  germ  infection,  the  other 
claiming  that  the  disease  per  sc  is  not  inherit<Hl,  but  only  a  tissue  soil 
favoring  its  development. 

The  sn])porters  of  the  fornuT  view,  headed  by  P.  Baumgarten,  claim 
that  in  inherited  tuberculosis  actual  tubercle  bacilli  have  been  carried 
over  fr<»ni  the  parent  and  hnlged  in  the  tissues  of  the  child,  where 
under  suitable  conditions  they  multiply  and  prcKluee  the  dist^ase.     To 
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Iain  the  late  appeanince  in  niany  instam:^;*  after  birth  Baiungarten 

I  hi:^  followrrg  aniline  that  the  tubt'rcl*^  bacilli  can  lie    latent   in  the 

»*tit*!*  and  siibsccjuently  de\*eIop  when,  IV»r  a^onie   rea^son  or  otlier^  the 

ividtml  rcsij*tance  h  lowered.     He  likens  such  easci*  of  latent  tiib<!*!v 

'Mh  to  the  kte  hereditary  fornix*  ttf  syphilis,  and  explaiu^  the  luck  of 

/t*lopment  of  the  gerras  by  the  greater  re^i^ting  jKivver  of  llie  tiss) 

children.     Thia  questioo  of  hdem**^^  h^s  recently  bet?n  ili^cus^ed  (nUf 

^/ore  the  Royal  Meclit^I  ant]  Chirui^iail  S^ety  of  L4>mlun»  and  Kin^v=- 

m  Fowler  expressed  the  ^en!?ible  opinion  that  it  was  tiat  iit*et?^ssary  i^n 

ABly  to  eons*ider  the  qtic*^tion  of  latency  in  tuberculosis   until  dirt'iH 

iiK^m lesion  from  mother  to  child  wa^  provtHl  tc»  be  of  frequent  iccur- 

ace.     Baiiingarten   basc^  his  belief  in  germ   tmn^mtf^ioti   upon  tw<» 

ain  factors ^ — the  great  frequency  of  the  disease  in  early  life  ami  the 

uicali^ation  of  tiiberL^uloiis  lesions  in  children. 

In  recent  years  statistics  have  siliown  the  mortality  frotn  tiiben'ulcitqs 
in  the  first  years  of  life  to  be  relatively  higk,  Fro?belius  in  his  analvida 
of  16j581  antoi>s?ie8  in  sucklings  found  it  is  416  ;  some  attthat-N  place  tlip 
percentage  uiueli  higher,  Bobj  indeed,  stating  that  in  2576  autopsicifi 
made  ou  childi*en  27.8  per  cent*  who  died  in  the  tir^t  year  were  tuber- 
culous?. The  Ifx.*alijsatiou  of  tnljerculoui^  lesions  in  children  in  the  Ixines  or 
joiiiti^  is  very  couimou,  Cnopp^s  statistics  showing  that  out  of  298  tubers 
culous  childrc^n  of  from  a  few  days  to  twelve  yeans  of  age,  147  had  Inmi^ 
or  joint  tnbereuhjsi§,  and  only  8  of  these  showed  evidence  i>f  vi??eenil 
dist*asf\  Baumgarteu  is  of  the  opinion  that  tlie  accidental  conveyanee  of 
tubcR^le  bacilli  to  these  points  would  not  aeeount  ftir  such  a  larj^*  pru- 
portion  of  eases^  and  expresses  the  view  that  the  bacilli  have  lMH>n  pn^*- 
ent  since  l>irth  and  have  developcHl  when  favorable  conditi<ms  nw  offcn^d. 
The  evidcucc  in  favor  of  Baunigtirtcn's  view  is  both  cUnitml  and  ex- 
perimeutiil. 

The  clinical  evidence  exists  in  the  form  of  undoubted  cases  of  con- 
genital tuberculosis,  of  which  there  are  now,  in  man  alone,  some  15  or 
20  exam])les  in  the  literature;^  besides  these  a  number  of  spontaneous 
cases  of  congenital  tuberculosis  in  the  lower  animals  have  been  reported. 
A  niuiiber  of  laboratory  workers  have  been  able  to  show  that  con- 
genital tuberculosis  can  be  produced  experimentally,  the  most  prominent 
of  these  being  Gartner,  who  was  able  to  cause  tuberculosis  in  young  mice 
by  inoculating  the  mother  with  tuberculosis,  either  into  the  peritoneal 
cavity  or  into  the  blood   stream. 

The  clinical  evidence  agiunst  Baumgarten's  theory  lies  in  the  fact 
that  the  percentage  of  cases  of  congenital  tuberculosis  is  extremely 
small.  In  the  great  majority  of  instances  the  organs  of  foeti  born  of 
tuberculous  mothers  give  negative  results  when  inoculated  into  guinea- 
pigs.  Thus  Vignal  inoculated  24  guinea-pigs  with  the  organs  of  11 
children  born  of  tuberculous  mothers  with  entirely  negative  results, 
and  Bolognesi,  who  inoculated  130  animals  either  with  the  placentae  of 
8  tuberculous  women  or  with  the  organs  of  their  offspring,  only 
obtained  two  positive  results  in  the  animals. 

The  mass  of  the  ex]K»ri mental  evidence  is  against  the  theory  of 
germ  transmission.  Gartner,  for  example,  who  was  able  to  show  the 
])Ossibility  of  germ   infection,   was    only  able,   by  inoculating  into  the 

*For  a  review  of  the  cases  to  date  see  Halin  in  Revu^  de  la  Tuba'cxilosc^  1895,  t.  iii. 
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peritoneiil  cavity,  to  cause  2  out  of  9  canary  birds  to  produce  tubercu- 
lous (^'^gii,  and  experiments  by  other  observers  all  tend  to  show  that  the 
animals  inheriting  tuberculosis  directly  are  in  great  minority. 

The  possible  methods  of  transmission  of  the  germ  in  direct  inherit- 
ance are  three — transmission  by  the  sperm ;  transmission  by  the  ovum, 
and  tnmsmission  through  the  blood  by  means  of  the  placenta. 

There  is  no  clinical  evidence  to  support  the  view  that  direct  trans- 
mission can  occur  through  the  sperm,  unless  we  consider  the  case  of 
Sarney  as  such :  a  woman  of  thirty  was  delivered  of  a  deformed  foetus 
in  whose  spinal  column  was  a  caseous  focus  containing  tubercle  bacilli. 
Th(?  woman  was  in  perfect  health,  but  her  husband  presented  signs  of 
tuberculosis.  In  order  that  the  disease  could  be  transmitted  by  the 
sperm  it  would  be  necessary  that  the  tubercle  bacilli  should  lodge  in  the 
individual  spermatozoon  which  fecundated  the  ovum.  The  chances  that 
such  a  thing  could  occur  are  extremely  small,  looking  at  the  subject 
from  a  numerical  point  of  view,  although  we  know  that  tubercle  bacilli 
do  <K»casionally  exist  in  the  semen;  they  become  still  smaller  when  we 
consider  that  the  spermatozoon  is  made  up  of  nuclear  material,  which 
the  tubercle  Imcillus  is  never  known  to  attack.  Experimentation  is 
all  opj)osed  to  sperm  transmission,  the  work  of  Gartner  and  others 
showing  that  the  young  of  healthy  female  rabbits  impregnated  by 
tuberculous  males  are  never  tuberculous,  even  though  the  females 
themselves  often  contract  the  disease. 

The  possibility  of  transmission  by  the  ovum  must  be  accepted. 
Baumgarten  has  in  one  instance  been  able  to  detect  the  tubercle  bacillus 
in  the  ovum  of  a  female  rabbit  which  he  had  artificially  fecundated 
with  tuberculous  semen.  The  work  of  Pasteur  on  pSbrine  has  shown 
the  possibility  of  this  form  of  transmission  in  the  lower  forms,  though 
the  (juestion  as  to  what  effect  such  inoculation  would  have  upon  the 
human  ovum  cannot  of  course  l)e  answered. 

Probably  the  almost  constant  method  of  transmission  in  congenital 
tuberculosis  is  through  the  blood  current,  the  tubercle  bacilli  penetrat- 
ing by  way  of  the  placenta.  Certain  authors  hold  that  in  these  cases 
the  placenta  itself  is  invariably  the  seat  of  tuberculosis,  and  tubercles 
indeed  have  been  demonstrated  in  several  cases  ;  but  there  are  undoubted 
instances  in  which,  with  an  ap|)arently  sound  placenta,  both  the  placental 
blood  and  the  foetal  organs  contained  tubercle  bacilli,  notwithstanding 
the  fa(»t  that  the  organs  also  apjx^ared  normal. 

The  onponents  of  the  theorj'  of  germinal  transmission  hold  that  in 
I'ases  of  hereditary  tuberculosis  a  special  preilisposition  of  the  tissues 
exists  toward  the  tubercle  bacillus,  though  just  wnat  this  predisposition 
is  cannot  be  explained  in  our  present  state  of  knowledge.  Perhaps  the 
most  important  evidence  in  favor  of  this  hereditary  predisposition,  and 
op|)osed  to  the  th(»orv  of  germ  inheritance,  is  the  fact  that  individuals  of 
tuberculous  st(K;k  will  often  pass  through  life  without  a  sign  of  the  dis- 
ease when  r(»move<l  from  sources  of  direct  infection.  Some  instances 
rejx^rted  by  Bernheim  are  inten»sting  in  this  connecti<m.  In  one  family 
which  he  mentions,  consisting  of  five  cliildren  born  of  a  healthv  mother 
to  a  tub(»r(Hilous  father,  one  child  was  taken  from  home  soon  after  birth 
and  brought  up  by  a  rehitive.  The  rest  of  the  children  continued  liv- 
ing with  their  parents.    The  child  who  was  removed  from  home  remained 
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ind  strongs  while,  «>f  the  other  four,  two  diet!  i»f  |>iilttif>mir%*  tuber- 
is  and  two   wea^  in   advant*ed  htage*^  of   the  ^jiie    ili^^ti^s       I0 
*r  foniily  of  lieven  ehildreti,  in  %vliich  both  Citlier  and  nintlier  wcrr 
'uloiis,  the   tM*eond   iintl    Jifth   childrt^u   had   never   IivihI    with   the 
,    The  ehiUlren  uliu  lived  with  their  jxirent«  died  of  tiilx*rx;tilt»i£  ; 
*her  two  n^nntineil  held  thy  and  had  healthy  ehiklR'a   of  thfir  owtu 
?  wliole  qneHtiou  i»f  hen^dity  io  tubereulods  (*an  Im?  stimttieit  iiii  in 
*  i?itatements :    that  though  eu?*e8  of  congenital  ttd>ereul4»?^i^  <ici'iir, 
are  extremely  mve;  that  in  all   ]in4Kdiility  ino^t  ea.^es  of  licn^li- 
tnbereiilosis  am  due  to  heredity  i>f  the  j^oil,  and  nut  to   ittlieritmiiT 
_.e  germ  ;  that  tuberenloEst^  ii*  miieh  autre  fre<jnentiy  tmnsnittti^d  in 
maternal  than  in  the  paternal  line. 

Jo  eintiinmtanee,  j»t*rhaj»?^,  Iiue^  eotilributed  more  to  the  l>elief  iu  the 
veditary  transmission  of  the  disca.se  than  the  fnnjiieney  with  ivliii^i 
leieulosis  is  rnet  with  in  tlie  asi^endants  ui'  those  affected.      Tlie  esti*       ' 
^tes  mnge  from  10  per  cent,  to  25  |x^r  cent.,  or  even  in  ss^ouie  in?*tam^»s 
J  «^0  per  cent,     St>me  of  the  Htati^tieg  on  this  jmnt  are  worth  quotiiig: 
.11  1000  cases  William*^  found  48,4  per  cent,  with  family  predis^pceittDii, 
12  [jer  cent,  with  j>ai*ental,  1   [jer  cent,  with  grand jiaivntal,  mid  S4,4 
per  cent,  witli  collateral  hert*dity.     Of  2*^0  eaKcs  in  winch  S^dlv  made 
very  ejireful   imjuiries  on   thiK  point,  there  were*  2H,8   |kt  tH*iit,  with 
mreutal,  7,6  jxr  cent*  with  grand  pa  rtMital,  aiul   lli:2  jwr  (-eiit.  with  fi 
history  of  eollatend   here«lity»     Of   427   case^  at   the  John§    Mopkiruc 
Hospital^  there  were  53  in  whieh  the  mother  had  had  tuWreulo?^!-*,  52 
in  which  the  father  liati  l»eiMi  affeeted,  and  105  in  whieh  a  hn>ther  or 
lister  had  had  the  disease. 

As  illustmtefl  in  tlie  instances  mentioned  by  Bt^rnheim,  the  c|tiestioti 
of  family  infection  h  the  ull-iniportant  one,  and  Hilton  Faggi*  yvry 
wisely  remarks  that  it  is  impossible  to  draw  a  line  between  hereditary 
and  accidental  tuberculosis,  as  naturally  the  children  of  an  affected 
parent  are  more  liable  to  accidental  contamination. 

(b)  lnorn/(tti())K — Only  tuberculous  matter  when  inmudateil  pnxiuces 
tuberculosis.  It  was  the  great  merit  of  \"ill(»min  to  demonstrate  in 
1865  the  infective  nature  of  the  disease.  In  man  transmission  by 
inoculation,  which  is  rare,  is  chiefly  met  with  in  persons  whose  (X!cnpa- 
tion  brings  them  in  contact  with  dead  IxkHcs  or  with  animal  products. 
Demonstrators  of  morbid  anatomy,  butchers,  and  tanners  are  liable  to  a 
local  tubercle  of  the  skin,  ])articularly  of  the  hands,  which  forms  a  red- 
dened mass  of  granulation  tissue.  This  has  long  been  known  as  the 
|>ost-mortem  wart — the  verruca  necrofjenica  of  Wilks.  The  tuberculous 
nature  of  this  b(xly  is  shown  by  the  existence  of  bacilli  and  by  inocula- 
tion experiments  in  animals.  It  forms  one  of  the  most  interesting 
examples  of  a  local  tuberculous  prcK'css,  which  may  exist  for  years 
without  showing  any  tendency  to  spread.  It  should  in  reality  be  classi- 
fied with  lupus,  with  which  iu  general  and  histological  character  it 
appears  to  be  identical.  Tliese  tubercles  may  persist  for  years  without 
any  change.  Of  many  scores  which  in  former  years  I  have  had  on  my 
hands,  only  one  lasted  for  more  than  a  twelvemonth.  They  show  no 
tendency  to  spread,  though  occasionally  smaller  ones — colonies — may 
start  up  in  the  neighborhood.  Mr.  Hutchinson  refers  to  a  ciise  in  which 
the  anatomic^d  tubercle  had  persisted  for  more  than  forty  years.     I  have 
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never  known  an  inst:ince  of  infection  of  the  lymph  glands^  though  the 
l)ossibility  of  this  is  shown  by  a  case  by  Gerber,  who  accidentally  inoc- 
ulated his  hand  in  performing  a  post-mortem  in  a  case  of  phthisis^  which 
was  followed  by  a  **  lichen  '*  tubercle,  which,  after  persisting  for  months, 
was  excised.  Shortly  after  this  the  lymph  glands  of  the  axilla,  having 
become  enlarged  and  painful,  were  removed,  and  characteristic  tubercu- 
lous changes  with  bacilli  were  found  in  them.  I  have  seen  it  stated  that 
j)ossil)ly  Laennec  contracted  phthisis  from  this  source,  but  this  seems 
very  improbable,  as  he  did  not  die  until  twenty  years  after  the  inocula- 
tion, and  in  the  interval  had  no  manifestations  pointing  to  this  as  the 
source  of  the  disease. 

In  the  performance  of  the  rite  of  circumcision  tuberculosis  has  not 
infrequently  l)een  inoculated,  the  infection  being  due  to  disease  in  the 
ojH'rator  and  occurring  in  connection  with  the  habit  of  cleansing  the 
wound  by  suction. 

In  various  other  ways  the  disease  has  been  inoculated.  Local  tubercle 
of  the  ear  has  resulted*  from  perforation  of  the  lobe  for  earrings.  The 
h\U}  of  a  tuberculous  patient  has  been  followed  by  local  disease,  or  inoc- 
ulation has  (Recurred  from  a  cut  by  a  broken  spit-glass  of  a  consumptive 
jKitient,  and  instances  of  infection  have  followed  transplantation  of  skin 
(Czerny).  There  is  no  evidence  that  tuberculosis  has  ever  been  trans- 
mitted in  the  operation  of  vaccination.  On  the  other  hand,  it  has  been 
shown  that  the  lymph  from  the  vesicles  of  revaccinated  consumptives  is 
non-infeetive.     The  possibility  of  it,  however,  cannot  be  denied. 

(v)  Iiifertion  by  Inhalation. — A  belief  in  the  contagiousness  of  pul- 
monary tuberculosis  has  always  been  held  in  the  profession.  The  early 
(jreek  physicians  referred  to  it,  and  in  the  Latin  races  it  seems  always 
to  have  prevailed.  Among  the  English-speaking  races  until  recently 
very  little  cre<lence  was  given  to  this  view.  Morton  in  the  Phthwio- 
lof/ifi  recognized  it,  and  refers  to  a  young  man  who  married  a  phthisical 
^irl  and  became  affected  ex  contaf/io. 

It  is  well  remarkwl  by  Cornet,  **  The  consumptive  in  himself  is  almost 
harmless,  and  only  becomes  harmful  through  bad  habits."  It  has  been 
fully  shown  that  the  expired  air  of  consumptives  is  not  infective.  The 
virus  is  only  contained  in  the  sputum,  which  when  dry  is  widely  dissem- 
inated in  the  form  of  dust,  and  constitutes  the  great  medium  for  the 
transmission  of  the  disease.  **  In  order  to  be  air-borne  the  sputum  must 
bo  dried  and  broken  up  into  dust.  If  discharged  into  a  handkerchief, 
it  sjK-HHlily  dries,  especially  if  it  is  put  into  the  pocket  or  beneath  the 
])illow.  In  the  last  stagers  of  consumption  the  jKitient  becomes  weak, 
tlie  sputum  is  expelled  imperfectly,  pillows,  sheets,  handkerc^hiefs  are 
soiled.  If  a  male,  the  beanl  or  moustache  is  smeared.  Even  in  the 
hands  of  th(^  cleanly,  without  special  ])recautions,  such  circumstances  all 
tend  to  the  production  around  the  patient  of  a  halo  of  infected  dust 
maintained  by  every  process  of  bedmaking  or  of  cleaning  which  includes 
the  |K'rnicious  procress  happily  descrilxHl  as  ^dusting.'  In  the  hands  of 
the  careless  and  the  dirty  the  inf(»ctivity  is,  of  course,  greatly  aggra- 
vated. It  attains  its  maximum  of  intensity  where  the  filthy  habit  of 
spittinjr  on  the  floor  prevails,  esjx»cially  if  it  is  carpeted"  (James  B. 
Russell). 

Cornet  has  shown  that  the  dust  of  rooms,  hospital  wards,  and  other 


TUBERCULOSIS, 

v^litieH  freqiiiinted  by  |mtient8  willi  piilmoimn'  tubc^rciilo^s  etmtaii^ 

I  baeilli  and  h  infective.     The  observations  of  8traiis  show  how  th^^ie 

lilli  may  be  found  in  the  air-passages  of  perfe-tly  healthy  inclivHduab. 

tached   to   [^articles  of  dust,  the  bacilli  gain  entrance    to   the  iij*^tem 

"ough  the  liiiigSy  whieh  may  l)e  regartUHl  at4  the  great  fn>rtal  of  tiiva- 

The  extraordinary  frequeney  with  which  hx^l  dis<:*nse   fK^ur^  in 

^  organs  and  in  the  bnmchiul  ^land^  will  Ix'  referrt**!  to  later,     A 

Bidemble  niiinlx>r  of  j»ers<iiis  dying  by  lU'indent  or  ditfense  j?how  that 

one  time  or  aiiotht^r  th*-   haeilli   have  etfeeted  a  h»d^'ment  in  thti^* 

rti4.     Even  when  the  bronchial  glands  exhibit  no  Higii**  of  tubereuloi^iji 

«e  bacilli  may  be  preKcnt  and  prove  infective  (H.  R  lAuynils). 

la  in^^titutioiiJ*,  *^iich  an  jails^  barracks,  and  convents,  and  partieiikriy 
m  thoH^e  in  which  the  (K^eiUMinti^  arc  gi'catly  restricted  in  the*  lni|K»rtafit 
element  of  frcsli  atr,  tubercyh»?iijs  is  spt^eially  prevalent.      In  jt  review 
of  thirty-eight  cloisters,  embracing  the  average  niiml>cr  i*f  402S  re*(t- 
dentSj  among  2099  deaths  In  the  course  of  twenty-five  yea r^  1320(112.88 
per  c^nt.)  were  from  tubereiilosii>.     In  !?ODie  cloii^^rs  nion?  than  tiin^ 
fourths  of  the  deaths  are  from  this  dirfctise,  and  the  mortality  in  all  the 
rt^sidcnts,  up  to  the  fortieth  year,  is  greatly  above  the  avenige,  the  increase 
being  due  entirely  to  the  prevalence  of  tuberenloHS,     It  hn^  In^on  -stated 
that  ntirges  are  not  more  pnme  to  the  disease  than  other  indiviihml?^,  but 
Cornet  says  tliat  of  100  nurses  deceasc<l,  63  dicil  of  tuber<udi*Kis,     The 
more  jK^rfcct  the  prophylaxis  and  hygienic  armngemcnts  of  an  asykim 
or  institution  the  lower  the  nioitality  from  tuberculosis.     In  tbc  Ala- 
bama Insane  Hospital,  during  a  peritHi  rd'  three  years  ami  nine  months. 
of  296  deaths,  28  [ler  cent,  among  the  whites  and  42  j>er  ci^nt,  among 
the  negroes  were  ean^  by  tubercnh»sis  (BondurantK     The  tinirtnlity 
in  prisons  has  been  shown  by  Baer  to  be  four  times  as  great  a«^  outside. 
The  *leath  rate  from  phthisis  is  estimated  at  15  per  c^nt»  of  tht*  tiital 
mortality,  while  in  prisons  it  constitutes  from  40  to  50  per  cent.,  and  in 
some  countries,  as  Austria,  over  60  per  cent.     In  institutions  of  this 
sort,  in  addition  to  the  presence  of  the  bacilli,  the  lowered  vitality,  and 
in  prisons  the  mental  depression,  must  lower  the  resistance.    In  a  single 
ward  in  the  city  of  Philadelphia  Flick  studied  the  distribution  of  the 
deaths  from  tuberculosis  for  a  period  of  twenty-five  years.     He  found 
that  not  less  than  one  third  of  the  houses  of  the  ward  became  infected 
during  this  pcricxl,  and  more  than  one  half  of  all  the  deaths  from  this 
disease  during  the  year  1888  occurred  in  these  infected  houses. 

In  hos|)itals  and  siiuitaria  the  number  of  nurses  and  attendants  who 
are  attacked  is  in  indirect  ratio  to  the  stringency  with  which  proper 
siinitary  precautions  arc  carried  out.  It  is  stated  that  in  the  Paris  hos- 
pitals the  attendants  are  decimated  by  tuberculosis.  At  the  Bronipton 
Consumption  Hospital  in  London  the  doctors,  nurses,  and  attendants 
are  very  rarely  attacked.  With  ordinary"  care  there  is  no  reason  that 
consumptives  should  infect  the  wards  which  they  (X'cupy.  At  the  Adi- 
rondack Sanitarium,  I.  H.  Hance  has  recently  examined  the  dust  of  the 
buildings,  some  of  which  have  been  inhabited  by  consumptives  for  a 
period  of  ten  years.  Sixteen  out  of  seventeen  buildings  were  free  from 
infectious  material.  The  infected  cottage  was  one  always  oc^cnpied  by 
two  ]>aticnts  in  an  advanced  stage,  one  of  whom  had  complained  that 
his  room-mate  had  been  spitting  about  carelessly. 
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The  frequency  of  marital  infection  indicates  the  special  danger  when 
the  contiict  is  very  intimate.  Of  the  replies  to  a  collective  investiga- 
tion on  the  question  of  contagion  in  tuberculosis  ^Committee  of  the 
British  Medical  Association),  there  were  261  in  the  affirmative,  of  which 
1 58  were  supposed  to  be  due  to  infection  through  marriage.  Several  of 
Weber's  cases  are  of  special  interest.  One  patient  lost  four  wives  in 
su(!cession,  one  lost  three,  and  four  lost  two  each.  Of  427  cases  of  pul- 
monary tuberculosis  at  the  Johns  Hopkins  Hospital,  in  25  either  husband 
or  wife  was  affected  with  or  had  died  of  tuberculosis. 

(d)  Infection  hy  Milk. — The  prevalence  of  intestinal  and  mesenteric 
tul>erculosis  in  children  suggests  that  the  food  supply  may  be  the  source 
of  infection.  It  has  been  shown  exjKjrimentally  that  the  disease  may  be 
transmitted  to  young  animals  fed  \\\i\\  the  milk  of  tuberculous  cows.  It 
is  stivted  also  that  butter  made  from  such  milk  may  prove  infective. 
The  pigs  of  a  tul)erculous  sow  have  been  found  with  intestinal  tubercu- 
h)sis  of  the  most  advanced  grade.  The  exj)eriments  of  Grerlach,  Bang^ 
B(»l linger,  and  Ernst  have  proved  how  readily  the  disease  may  be  trans- 
mittiKl.  Ernst  states  that  the  bacilli  may  be  present  and  the  milk  be 
infective  even  when  there  is  no  tuberculous  mammitis ;  but  in  the  work 
of  the  Royal  Commission  on  Tuberculosis,  Martin  could  not  induce  the 
disease  artificially  in  animals  inoculated  or  fed  with  the  milk  of  tuber- 
culous cows  whose  udders  were  healthy.  On  the  other  hand,  he  states 
that  "  the  milk  of  cows  with  tulwrculosis  of  the  udder  possesses  a  viru- 
lence which  can  only  be  described  as  extraordinarj' ;  all  the  animals 
in(K;ulate<l  showed  tuberculosis  in  its  most  rapid  form.'*  The  practice 
of  drinking  cow's  milk  raw  and  of  feeding  the  same  to  children  is  not 
without  danger.  When  there*  is  the  slightest  doubt  as  to  the  source  the 
milk  should  l)e  boiled. 

{e)  Infection  by  Meat, — This  mode  perhaps  plays  a  verj'  minor  r6le 
in  the  etiology  of  human  tuberculosis.  It  has  been  shown  that  tlie  meat 
of  tul)erculous  animals  is  not  necessarily  infective.  Martin  suggt»sts 
that  it  mayac(iuire  this  pro])erty  by  accidental  contiunination  with  tuber- 
culous matter  during  its  removal.  The  ordinary'  pnxjess  of  cooking 
destroys  the  virus.  With  reference  to  the  confiscation  of  the  carcasses 
of  tubenuilous  animals,  the  Royal  (.'ominission  concludes :  "  Provided 
every  jKirt  that  is  the  seat  of  tub(»rculous  matter  be  avoid<Kl  and 
destroyed,  and  provided  care  be  taken  to  sjive  from  contamination  by 
such  matter  the  actual  meat  substance  of  a  tuberculous  animal,  a  great 
deal  of  meat  from  animals  affected  by  tuberculosis  may  Im»  eaten  without 
risk  to  the  consumer."  It  would  be  sfifer,  however,  to  confiscate  the  flesh 
of  all  tuberculous  animals,  the  State  providing  pro|>er  com|)ensjition. 

(5)  (hnditionn  Influencim/  Infection, — ((t)  General, — Eiivinmment 
is  an  all-ini]M»rtant  predisjwsing  fact(»r.  Dwellers  in  cities  are 
much  inori*  ])rone  to  the  (lis<»ase  than  residents  of  the  country.  Not 
only  is  the  liability  to  infection  very  much  greater,  but  the  conditions 
of  life  arc  such  that  the  ])ow(^rs  of  resistance  are  apt  to  be  weakened. 
As  alr(»a(ly  stated,  sunlight  is  one  of  the  most  p)werful  agents  in 
destroying  the  tubercle  bacillus,  so  that  in  imperfectly  ventilated  dwell- 
ings and  workshops,  and  in  residences  in  close,  dark  alleys,  and  in  tene- 
nuMit  h<»uses  the  liability  to  infection  is  very  much  increasiKl.  The 
influence  of  environment  was  never  better  demonstrated  than  in  the 


iiwii  i*3Cperiment  of  Tnidean,  who  found  that  mbbiti^  iiio(?o- 
wicii  iiibeit'iilosig  if  efjiifitiecl  m  a  dark,  damp  place  without  ^iin- 
and  frt*.-l»  air  nipidly  succumbed,  while  others  treated  in  fJie  game 
but  aU**wed  to  run  wild,  either  recovered  or  £*howed  verj'  s^Ilghl 
t*.  The  ixxnjpuiiti^  of  pri^^m^,  asvlimi^»  and  iKXirhoui^^^,  too  of^en^ 
J,  in  iKirmclcH  and  la!^  work^hop.^,  are  in  the  position  of  Trudeaii's 
'^  in  the  eel  In  r,  and  under  eonditicnis  Dnt:?t  fkvomble  to  foster  the 
pnient  of  the  bacilli  which  nniy  have  lodged  in  their  tissuf*.^.  The 
snt  re&pi  ration  of  air  ulreiidy  breathetl,  iijMm  which  M£ieC\iiTtiac  i 
Um\  laid  f^i  much  ^tresB^  appears  to  render  the  hing^  less  c^peihl^  ^| 
isting  in  feet  ion.  ™ 

3oil  SI  mi  hKiLility  lire  believed  by  many  to  have  a  veiy  important 
ling  (ill  the  development  of  tubereuloj^iii.  The  obser^'alioiia  of 
iry  L  Be f\i ditch  in  tlu*s?  coiml  I  .  '  Hucliaiinn  in  England  show 

.  the  dii^ea^*  pi^* vails;  nion^  w  in  tnc  wet,  ill-d  mined  dititricts — 

inerea*m^  which  h  assHK-iated  wi  ''^htenefl  vidnerability  and  gresiter 

>ility  tf»  catarrhal  atTtKnionn  of  an  ids.  The  infiuence  of  the  chvell- 
;  hn^  been  already  referred  to  in  connection  with  Flick's  work,  Xo 
iiigle  condition  h  nf  greater  importance  tlian  that  whieh  relatei^  to  the 
,roper  urningement  and  ventilation  of  the  dwelling*hou!^*!^.  Here  in 
laralh'l  (iihuiin.*^  n^  the  eontniHt  drawn  by  I>r,  Thorne  Thorne  iK^twccu 
I  dwelling  which  will  tend  to  promote  and  a  dweUing  which  will  fend 
ID  prevent   eouriiiniption  : 


the   Ih'QnmtiQn  of    ^Stbercuioux   Qm- 

9UTHj}il0H. 

'*!.  A  Boi!  either  (a)  naturally  damp 
and  cold,  ar  {b\  mih}^vt  to  the  iDfluenee 
of  the  rise  tmA  fall  of  a  nub^nil  water 
lying  within  a  tew  feet  of  the  surface. 

"  2.  A  dwell inp:-house  of  which 
either  the  foundations,  the  area  they 
enclose,  or  the  walls  are,  by  reason  of 
faulty  construction  or  otherwise,  liable 
to  danij)ness. 

"  3.  Such  immediate  surroundings 
of  the  dwellinjr-house  as  tend  to  prevent 
the  free  movement  of  air  about  it  and 
its  ample  exposure  to  the  influence  of 
sunlight. 

*'  4.  Such  structural  defects  as  would 
prevent  the  maintenance  within  all 
parts  of  the  dwelling-house  of  ample 
movement  of  air  by  day  and  night,  and 
free  exposure  of  its  habitable  rooms  to 
daylight." 

(h)  Infliridua/  Prcflisposition, — The  fathers  of  medicine,  more  par- 
ticularly Hippocmtes,  Aretseus,  and  Galen,  laid  great  stress  upon  the 
b(xlily  conformation  of  those  prone  to  consum]>tion.  A  great  aeal  was 
written  on  the  so-called  hnhifm  phthi^^icu^,  which  Hi])pocrates  described 
in  the  following  terms  :  "  Tlie  form  of  body  j)eculiar  to  subjects  of  phthis- 
ical complaints  was  the  smooth,  the  whitish,  that  resembling  the  lentil; 
the  reddish,   the  blue-eyed,   the  leiico-phlegmatic ;    and  that  with  the 


**  Chnditiotif  of  JJwfUiH^'hmtir  teftdin^  Id 

immpimn. 

"1*  As«il  which  is  dry  (*i)  niitnmlljf, 
OT  {b)  freed  by  artificial  inettii-i  frrmi  llic 
injurious  influence  of  dumprieHS  mtrj  of 
the  oscillations  of  the  underlying  Hubsoil 
water. 

"  2.  A  dwelling-house  so  constructed 
as  to  be  protected  acainst  dampness  of 
site,  foundations,  ana  walls. 


**  8.  Such  open  space  on  at  least  two 
opposite  sides  of  the  dwelling-house  as 
shall  secure  ample  movement  of  air 
about  it,  together  with  its  free  exposure 
to  the  influence  of  sunlight. 

"  4.  Such  construction  of  the  dwell- 
ing-house as  will  secure  for  its  habitable 
rooms  and  throughout  its  interior  free 
movement  of  air  by  day  and  by  night 
and  the  free  access  of  daylight." 
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scapuhe  having  the  appearance  of  wings."  Undoubtedly  the  long, 
narrow,  flat  chest  with  depressed  sternum  is  commonly  enough  seen 
in  tuberculous  patients,  but  there  are  only  too  many  individuals  with 
j>erlcctly  well-shaped  chests  who  fall  victims  annually  to  the  dis- 
ease*, i'he  tuberculous  or  scrofulous  diathesis,  uj)on  which  formerly 
so  much  stress  was  laid,  is  now  regarded  simply  as  an  indication  of 
a  tyjK'  (»f  conformation  in  which  the  tissues  are  more  vulnerable  and 
less  cajKible  of  resisting  infection.  Beneke's  investigations  on  the 
viscera  of  phthisical  patients  indicate  that  the  heart  is  relatively  small, 
the  arteries  proi)ortionately  narrow,  and  the  pulmonary  artery  relatively 
wider  than  the  aorta.  He  suggests  that  this  may  lead  to  increase  in  the 
intrapulmonary  blood  pressure,  and  so  favor  catarrhal  processes.  The 
lung  volume  he  found  relatively  greater  in  those  affected  with  tubercu- 
losis. A  study  of  the  composite  portraiture  of  pulmonary  tuberculosis 
has  been  maile  by  Galton  and  Mahomed.  In  442  patients  they  sepa- 
nit(Kl  two  tyjHJs  of  face — one  ovoid  and  narrow,  the  other  broad  and 
coarse  featured.  This  corresponds  in  an  interesting  way  to  the  diathetic 
states  formerly  recognized — namely,  the  tuberculous,  with  thin  skin, 
bright  eyes,  oval  face,  and  long,  thin  bones ;  and  the  scrofulous,  with 
thick  lips  and  nose,  opaque  skin,  large,  thick  bones,  and  heavy  figure. 
These  conditions,  on  which  so  such  stress  was  formerly  laid,  indicate, 
as  Fagge  states,  nothing  more  than  delicacy  of  constitution,  incomplete 
growth,  and  imjx^rfect  development. 

((')  Lifinvnve  of  Age, — No  age  is  exempt.  The  disease  is  met  with 
in  the  suckling  and  in  the  octogenarian.  Pulmonary  tuberculosis  occurs 
most  fre(juently,  as  stated  by  Hippocrates,  from  the  eighteenth  to  the 
thirty-fifth  year.  From  the  fifth  to  the  tenth  year  individuals  are  less 
prone  to  the  disease.  At  different  ages  different  organs  are  more  prone 
to  l>e  involved.  During  the  first  decade  the  bones,  meninges,  and  lymph 
glands  are  more  frequently  affected  than  at  subsequent  periods. 

{(1)  Sex. — Tiie  influence  of  sex  is  very  slight.  Women  are  perhaps 
somewhat  more  frequently  attacked  than  men,  due,  possibly,  to  the  fact 
that  in  a  more  sedentary,  in-door  life  they  are  more  liable  to  infection. 
Pregnancy  and  lactation  also  are  two  conditions  which  are  apt  to  lower, 
|KThaps,  the  ivsistance  of  the  organism. 

(e)  R(we. — The  negro,  who  it  is  stated  is  not  sjxicially  prone  to  the 
disease  in  Afric^i,  is  in  Americii  and  in  the  West  Indies  very  subject  to 
tuberculosis.  The  relative  immunity  of  the  Jews  has  been  mentioned 
{page  7:K)). 

(./  )  Oreupadon  is  an  important  predisposing  factor.  The  inhalation 
of  impure  air  in  occupations  asscK'iated  with  a  very  dusty  atmosphere 
rendei-s  tlu*  lungs  less  (»aj)able  of  resisting  infection.  The  incidence  of 
pulmonary  tuberculosis  among  the  workers  in  mills  and  factories  is 
very  high,  and  in  certain  occujKitions,  such  as  glass-workers,  stone- 
cutters, and  C(uil-miners,  and  the  whole  group  of  trades  which  lead  to 
pnenmonokoniosis,  favors  the  develoj)ment  of  tuberculosis. 

if/)  Certain  /orr//  conditions  influence  infection,  among  which  the  fol- 
lowing are  the  most  ini|iortant : 

Catarrhal  Bronchitis.  The  influence  of  catarrh  of  the  respiratory 
passages  in  puhiKmary  tul)er(uilosis  is  well  recognized.  How  often  is  a 
neglected  cold  blamed  as  the  starting  i)oint  of  the  disease !     It  8eeiD«  *" 


TUBERCULOSIS. 

',  by  lowering  the  rceistanee  and  flivoriiig  the*  conditions*  which  oiuible 

**o  bacilli  eitiier  to  enter  the  sy^^tem  or,  wlien  once  in  it,  to  develop, 

riie   liability  of  lymphatic   tuberculosis  in   children  is   probably   ui^jijo- 

ciiited  with  the  eommoii  catarrhal  proc^et^^es  in  the  tonetls,  thniat,  aiwl 

bronchi. 

Certain  of  the  siH»eifie  fevers  predi&poj^e  to  ttrbcnnilosis,  among  which 
sades  and  whooping  cough  stand  pre-eminent.     They  arc*  i*ften  jvs'^ici- 
tiied  with  a  bronchial  mtarrii.     In  gotne  of  the  i*a^s  it  is  prubably  not  a 
fre^h   infection   wliicii   follows^,  but    the  blazing  of  a   smoukk-riiig  fire. 
Vphuid  fever  is  thonght  by  gome  to  pimlispose  to  tuberculosis,  but  ray 
"Xjierience  is  op[M)sed  to  this  view.     Of  other  attcctioiL^,  iuflueo^^a,  vari- 
\ii,  ami  syphilis  art*  all  believed  to  favor  the  development  of  the   dis- 
ease.    Diabetes,  as  is  well  known,  very  often  terminates  in    pulinonanr 
tuberculosis,  |mrtieularly  in  young  pei'sons. 

Clironie  heart  dis^ease,  arterio-sclerosis,  ancurv^s?ni  of  the  aorta,  form^ 
of  chronic  nephriti?^,  cirrhosis  of  the  liver,  and  the  various  foi-nis  of 
eereliro-sspinal  sclerosis,  all  are  conditions  which  tavor  infection.  It  is 
renuirkal>le  in  hiiw  many  of  the  subjects  of  these  disorders  in  general 
boj^pital  practice  the  fatal  event  is  a  termiiml  acute  tiilK?rcii!n??is,  nii>fr! 
frequently  of  the  sicrous  membranes*  Subjects  of  congc^nital  oracqiiinfl 
contraction  of  the  orifice  of  the  pulnioiuirv  artery  usually  die  of  tulMT* 
culosis.  On  the  other  hand,  mitral  valve  disLnise,  ]*i\rticularly  sicno^^is^ 
is  stated  to  antagonize  the  disease  (J.  E*  Gmluim),  In  children  catar- 
rhal entero-eolitis  probably  favors  the  develo|imcnt  t^f  tabes  mc**tHiterit!u. 

The  influence  of  hfcmoptysis  and  pleurisy  will  be  referrcil  to  hiter. 

Tnunna.  Burgeons  have  laid  great  stress  upoix  this  as  an  etiuhi^jtnil 
factor  in  tuberculous  prot*esses.  Experiments  indicate  that  tissties  wliicJi 
have  biru  bruised,  and  which  would  in  health  have  n-adily  and  mpidly 
destroyud  or^z^unsms,  jironiote  llieir  growtli  under  the  altered  eonilition^ 
Prohahly  in  the  ca?re  of  tuberculosis  following  tnnuaa  the  injured  pirt 
is  for  a  titne  a  forfus  tuiiioriH  trHii^tnifiay  and  if  bacilli  arc  juvscnt  they  may 
by  it  receive  a  sti nud us  to  growth  or  under  the  altcrtHJ  eonditiiuis  Ijc 
capalde  of  multiplying.  Nut  only  in  arthritis,  but  in  |julmonary  tulwr- 
culosis,  traumatism  nuiy  play  a  purt.  The  fiucstiuu  has  been  thoroughly 
studied  by  Mendelssohn,  who  reports  nine  cases  in  which,  without  frac- 
ture of  tlie  rib  or  laceration  of  the  lung,  tuberculosis  develo}x*d  shortly 
after  contusion  of  the  chest.  Operation  upon  tuberculous  lesions  may 
be  followed  by  a  general  infection.  Resection  of  a  strumous  Joint  is 
occasionally  followed  by  acute  tuberculosis.  Of  887  resections,  225 
ended  fatally,  26  with  acute  tuberculosis  (Wartmann).^ 

The  General  Morbid  Anatomy  and  Histology  op  Tubercle. 

(1)  The  Disfribution  of  Tnherchfi  in  flic  Bodj/. — The  distribution  of 
tubercles  in  the  organs  and  tissues  of  the  body  varies  greatly  according 
to  the  primary  scat  of  the  disease  and  according  to  certain  peculiari- 
ties of  individual  organs  and  tissues  ;  the  bacilli  may  find  their  way  into 
the  circulation  either  by  the  blood  or  lymph  channels,  and  lead  to  the 
formation  of  scattered  foci  of  tubercles  which  are  found  in  the  internal 

*  A  recent  study  of  the  cjuestion  is  to  be  found  in  vol.  ii.  of  B^vue  de  la  Tubercidofef 
by  Depage  and  (iaUet. 
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(Organs.  In  causes  of  general  tuberculosis,  where  the  bacilli  are  carried 
into  the  blood  in  large  numbers,  the  tubercle  nodules  are  evenly  dis- 
tril>uted  throughout  the  organs,  though  to  macroscopical  investigation 
thev  seem  to  l)e  much  more  numerous  in  one  organ  than  in  another. 
Miliary  tubercles  in  the  liver  are  often  very  difficult  to  distinguish  mac- 
roscopically,  whilst,  on  the  other  hand,  those  in  the  spleen  and  kidney 
are  usually  easily  made  out.  On  microscopical  examination,  however, 
the  liver,  which  to  the  naked  eye  has  seemed  to  contain  but  few  tuber- 
cles, is  often  found  studded  with  them.  The  great  difficulty  in  making 
out  tubercles  in  certain  organs,  particularly  in  the  jmncreas  and  thyroid 
glantl,  has  led  to  the  belief  that  these  organs  are  relatively  immune  to 
the  attacks  of  the  bacillus.  This  belief,  as  Chiari  jwinted  out,  is  false, 
microscopical  examination  showing  in  most  cases  of  miliary  tubercu- 
losis numbers  of  tubercles  in  both  the  organs  mentioned.  Certain  of  the 
organs  and  tissues  of  the  body,  however,  do  seem  to  l)e  almost  immune 
agjiinst  tuberculosis,  mrticularly  the  oesophagus,  the  inner  lining  of  the 
larger  arteries,  and  the  voluntary  muscles.  The  fact  that  the  latter  are 
resistant  is  often  strikingly  illustrated  incases  in  which  both  layers  of  the 
pleura  are  infiltrated  by  the  tuberculous  process,  which,  however,  stops 
sharply  at  the  subjacent  intercostal  muscles.  The  one  organ  which  is 
almost  always  atfected  in  tuberculosis,  as  seen  at  the  autopsy  table,  is 
the  lung,  and  this  is  true  both  of  children  and  adults.  Here  may  l)e 
mentioned  the  very  frequent  occurrence  of  healed  lung  tuberculosis  in 
all  classes  of  cases,  the  healed  an^a  generally  apj)caring  in  the  form 
either  of  an  area  of  dense  fibrous  material  or  of  an  encapsulate<l 
caseous  or  calcareous  nodule.  Ajiart  from  the  lung,  the  organs  are 
affected  with  tubercle  with  varying  frequency  at  varying  pericxls  of  life; 
in  children  the  lymph  glands,  bones,  and  joints  are  attacked  most  fre- 
quentlv. 

(2)'  Chamfer  Produced  by  the  Tubercle  BaeillL—The  Nodular  Tuber- 
efe. — The  most  distinctive  lesion  prcHluced  by  the  bacillus  tuben'ulosis 
is  the  ncMlular  tubercle,  accurate  descriptions  of  the  histology  of  which 
we  owe  |)articularly  to  the  jitunstaking  researches  of  Baumgjirten.  The 
fact  must  never  be  lost  sight  of  that  in  their  early  stages  tubercles  do 
not  present  any  |KH;uliarity  in  their  histological  c()m|>onents  or  arrange- 
ment. Similar  aggreg:itions  of  (^ells  may  l)e  («us(k1  by  foreign  bcKlies, 
certain  animal  parasites,  and  the  dead  products  of  the  tubercle  bacilli, 
and  in  certain  stages  the  so-called  lymphomata  of  the  liver,  (X^curring  in 
typlnud  fever,  are  strikingly  like  young  tubercles.  The  evolution  of  the 
tul)ercle  following  the  intrcKluction  of  the  tubercle  bacillus  into  the  tis- 
sues may  be  traced  as  follows  : 

(V^)  T/ie  Muitipiieaiion  of  the  Tubercle  liaclifl, — This  b(»gins  almost 
immediately  after  the  introduction  of  the  orgjuiism.  The  growth  is  quite 
nipid,  and  is  acc(»mpanied  by  its  dissemination  into  the  surrounding  tis- 
sues, ])artly  by  direct  growth,  and  partly  by  mechanical  dissemination 
in  the  lymph  stream.  The  action  of  phag<K'ytes  in  connection  with  the 
dissemination  of  the  bacilli  has  not  been  accepted  by  most  pathologists, 
and  ])rol)al)ly  dcK's  not  occur.  From  an  early  date  many  of  the  bacilli 
are  found  in  the  fixed  tissue  cells  of  the  affected  tissue. 

(/;)  The  Muitijilicafion  of  th^  Fired  Celh, — From  the  fifth  day  after 
the  iutHKliictiou  of  the  tuber<*le  bacillus  into  the  tissue  changes  can  be 
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ii*  c»iit  indicative  of  mrilri plication  of  the  fixed  c<*lk  by  the  iniliwM 
ptlKxI  of  ^ubcliviftiou^  as  evideneed  by  the  iibundance  of  kar>^<>kiiietl«? 

res  to  he  fouiul  in  the  arteetcd   rt^gion.     This  ct^lluhir  suhdiviHimi 

itB  not  iinlv  the  fixed  eonoeetive  tissue  cdls  of  the   jutrt,  and  the 

^theliid  f'eils,  and  the  lining  of  the  smaller  bhxxlve^^^seJs,   l>nt  the 

of  the  jwireiH'hyrnu  of  the  ^i  if  bete*!  tissue  can  also  be  seen  to  \w^  m 

muiv  of  iietive  suIkIi vision.     As  a  resnlt  we  hnve  the   |>nKluctioti  of 

>iinde<I  i»r  irregnliirly  enboidal  cells  with  vesicular  nuelei,  which  tp- 

able  epithelial  etvlls,  and  are  hence  called  epithelioid  ccllfci.     Almn^ 

m  the  first  appearance  of  these  celU  tul>crcle  bacilli  eao   Ix^  cleninn* 
'a ted  ill  tiie  interior  of  a  rertain  number  of  tliem.     In  some  only  a 

2^1e  baeilhis  can  be  made  ont ;  in  otiiers  the  cell  is  elo!?ely  packed  vnih 
iiiass  of  liacilli,  often  having  the  api»eanine€^  of  a  typical  '^  leprc»sv  c^41/" 

(c)  The  liit^asioii  bij  Jjcneoci^r^.-  >llowing  the  fonnatioii  of  the  epi- 
thelioid cells  other  cells  are  fnyon  to  oe  made  ont  tii  tlie  tubercle  which 
re  evitlrntly  of  vascular  origin^  a*?  they  show  no  signs  of  muliiplii^rioo, 
the  only  chiuiges  they  undergo  l>eing  of  a  rcgress*^ive  chardctcr,  Tlie^e 
emigrant  <*elts  are  of  two  varieticHr— the  jx^lynucb^ar  Icuccjcytey  and  the 
small  inouonuclear  element  of  the  blocd,  the  soH:^dlcd  lynij>hc)cytc.  The 
poly  nuclear  lenctxrytes  npjwar  much  mort*  snsceptible  to  injiirj'  than  the 
monoiuielcur  variety,  and  undergo  regressive  changes  with  greiit  rapiditr. 
The  niuuonuchnir  variety,  on  the  other  hand,  are  much  mort^  ^hiwly 
destroyed,  and  as  the  tubercle  incivases  in  ^ize  the  leucocyt4»s  n'present€*d 
are  in  large  part  these  small  round  element;^  which  are  situated  jmrtieii- 
larly  at  the  [leriphery  of  the  uu<lule. 

(t{)  The  Formathn  nf  a  Uetieulum. — About  the  tenth  or  eleventh  day 
a  fine  network  is  to  W  seen  between  the  cells  composing  the  tui>erele— ft 
network  first  pointed  out  l)y  Wagncr»  nutl  which  is  best  denion*?tnited  in 
spe(4ua'ns  lianh'uc<l  in  osmic  nrid,  This  rctietilum  is  composed,  a fH^i>nl- 
ing  to  some  pathoh>gists,  of  the  pre-existing  connective  tissue  elements 
which  have  undergone  a  rai-efaetion  from  the  pressure  of  the  growine 
tubercle  cells.  It  exists  particularly  at  the  jx^riphery  of  the  tubercle,  ana 
the  fibres  composing  it  can  at  times  be  made  out  to  be  directly  continu- 
ous with  the  fibres  of  the  surrounding  connective  tissue.  The  recent 
researches  of  Fa  Ik  would  tend  to  show  that  there  is  also  present  in  the 
tubercle  ikmIuIc  from  an  early  stage — that  is  to  say,  before  the  existence 
of  degenerative  changes — definite  fibrillarv  fibrin,  also  most  abundant  at 
the  peri])herv  of  the  tubercle,  and  undergoing  destruction  in  the  subse- 
<pient  degenerative  processes  througli  which  the  tubercle  passes. 

{(')  The  Formaiion  of  Giant  Cella. — In  the  large  majority  of  tubercles 
there  an^  ))resent,  l)esides  the  varieties  of  cells  above  mentioned,  large 
cells  containing  from  four  or  ^ve  to  twenty-five  or  thirty  nuclei — so 
called  giant  cells.  These  are  formed  either  from  the  fusion  of  individual 
cells  or  mucli  more  probably  from  the  indefinite  multiplication  of  the 
nuelei  in  a  single  cell,  the  protoplasm  failing  to  divide  with  the  nuclei. 
The  character  of  the  nuclei  in  these  cells  is  the  same  as  that  of  the  epi- 
thelioi<l  c(^lls  composing  the  tubercle,  and  the  great  mass  of  evidence 
goes  to  show  that  the  giant  cells  are  epithelioid  cells  wliose  nuclei  have 
subdivided  indefinitely,  whilst  their  protoplasm  has  lost  its  power  of 
subdivision,  probably  on  account  of  the  injurious  infiuence  exerted  upon 
it  by  certain  products  of  th(»  tubercle  l)acillus.     The  giant  cell  is  gen- 
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enilly  irregularly  round  or  oval  in  shape.  It  varies  in  diameter  from 
two  to  three  mikrons,and  often  shows  at  various  points  on  its  periphery 
distinct  branching  prolongations.  The  giant  cell  is  not  by  any  means 
characteristic  of  tuberculosis,  but  the  type  of  giant  cell  associated  with 
this  disease — Langhans*  giant  cell — is  so  characteristic  and  so  seldom 
found  in  other  conditions  that  it  has  been  called  by  certain  German 
writers  the  finger-post  of  tuberculosis.  The  chief  characteristic  of  the 
tuberculous  giant  cell  which  distinguishes  it  from  most  other  forms  is 
the  })eculiar  arrangement  of  its  nuclei,  either  around  the  periphery  of  the 
cell  or  at  one  or  both  of  the  poles.  This  is  due  to  the  fact  that  the 
(»entre  of  the  giant  cell,  like  the  centre  of  the  tubercle,  in  the  mid-por- 
tion of  which  it  generally  lies,  is  particularly  prone  to  undergo  degener- 
ative changers,  so  that  whilst  at  an  early  stage  in  its  development  nuclei 
exist  throughout  the  protoplasm  of  the  giant  cell,  those  in  the  centre  of 
the  cell  are  soon  destroyed,  the  remaining  one  having  a  mural  or  polar 
arrangement  according  as  the  cell  is  round  or  oval. 

(3)  The  Defeneration  of  Tubercle, — The  ultimate  fate  of  all  tubercles 
is  d(?generation.  This  is  not  due,  as  was  formerly  supposed,  to  lack  of 
nutrition,  for  much  larger  areas  than  those  represented  by  a  tubercle 
may  be  nourished  without  a  direct  blood  supply.  The  agents  which  lead 
to  the  degeneration  of  the  tubercle  are  the  tubercle  bacilli  themselves 
and  their  products.  In  order  to  pnKluce  this  degenenition  the  living 
bacilli  themselves  are  not  necessary,  the  researches  of  Prudden,  and 
later  of  Kostenitsch,  having  shown  that  the  dead  bacilli  and  the  bac- 
terial i)r(Klucts  are  capable  of  setting  up  exactly  similar  changes.  The 
forms  of  degeneration  which  the  tuben»le  may  undergo  are  two — caseous 
and  fibrous. 

{a)  (h^eouH  J)ef/eneration  {Cuifeation). — This  form  of  degeneration, 
which  is  the  most  common,  may  occur  at  any  stage  in  the  process  of  tu- 
bi»rcle  formation.  It  is  often  seen  in  the  very  earliest  stages,  and  in  its 
most  chara(».t(Tistic  form  is  seen  in  tuberculous  glandular  masses  and  in 
certain  forms  of  lung  tulx^rculosis.  Weigert  pointed  out  that  the  process 
was  one  of  coajijulation  necrosis.  The  cells  in  the  centre  of  the  tubercle 
die  slowly,  and  are  transformed  into  coagulated  homogeneous  or  finely 
gninular  masses,  showing  absence  of  nuclear  staining  or  at  most  but 
fiiK*  nuclear  fragments  taking  the  stain.  These  masses  substHjUently 
undergo  fatty  infiltration  and  take  on  a  white,  opaque  ap|warance  re- 
sembling cheese ;  hence  the  name  caseation.  In  the  miliary  tubercle 
these  caseous  masses  are  seen  as  the  opacpie  yellow  centri'  of  the  n<Klule, 
the  gniy,  transhu'cnt  periphery  repr(\senting  the  non-degenerated  j>or- 
ti(»n  of  th(»  tub(»r(de.  The  aggregation  of  many  caseous  tulK»n*les  leads 
to  the  formation  of  the  much  larger  masses  so  commonly  seen  in  the 
more  chronic  forms  of  the  disease.  At  the  beginning  of  the  process  the 
tubercle  bacilli  can  still  l)e  demonstrated  with  good  staining  reactions  in 
the  degenerat(Ml  mass.  At  a  later  date  many  or  even  all  tlu*  bacilli  may 
lose  their  staining  jiower,  though  this  a]>jxirently  harmless  material  is 
still  capable  of  setting  up  the  disease  when  iiKKrulated  into  susceptible 
animals.  In  some  instances,  as  in  certain  forms  of  lung  tuberculosis, 
the  caseous  material  everywhere  contains  large  numbers  of  tubercle 
bacilli.  The  cheesy  masses  may  undergo  secondary  changes,  some  of 
which  arc  favorable,  others  unfavorable,  to  the  progress  of  the  disease.  In 
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some  iostances  they  soften  and  break  down  into  a  rather  thick*  grumous 

fluid,  fVprmiiig  the  Hc>-ealled  tiihereiiloiis  abscess.  The  contents  of  .-'.I 
Jib:?ec?^ses  do  nnt,  however,  cMn,-^!,*!  of  true  pus,  but  mainly  of  brok-  h- 
iluwo  (M^lltilar  jinidiiets,  oftrii  slunvrog  an  extreme  ^rade  (»f  fatty  chanirf. 
.Another  ihnn  of  softening  with  true  pns  furnuitiun  is  seen  where  the 
<'ase(*us  ft »eus  becomes  secondarily  infected  witti  pus  orgnm^ms*  Here, 
besides  the  detritus  above  nientii^ned,  we  luive  all  tlu-  ecnistituents  of 
inie  }>us.  A  more  conservative  prrnH's^i  may  oiien  take  phice  in  the 
easeous  inateriab  leading  to  tht*  priKlnetioJi  of  a  dense  tilirous  cajysule 
about  the  mass — so-ealled  eneapsidalino.  In  these  instances  the  fluid 
element  uf  the  esiseons  material  may  be  alnmst  entii'ely  absorbed,  leaving 
the  eneaiJsLdateil  snbstam-e  as  a  dry  and  friable,  l>ut  still  soinewhat 
cheesy-luuking,  material.  In  some  other  instances  a  deposit  of  lime 
salts  takes  place  in  the  casc*oiis  area,  whieli  here,  agtiin^  may  become  siir- 
rounded  by  a  iihruns  capsule  an<I  remain  iiintiLaious  in  the^  tissues  fcir 
yetirs. 

(h)  Sclarmii, — In  many  cases,  [mrttcalariy  in  individuals  who  ])OKsef«  ' 
gfH>d  powers  of  resistance,  a  more  conservative  pnx'ess  occurs  iti  the 
tubercle — the  so-eidled  sclerosis  ur  fi l>roid  change.  This  is  seen  most 
frequently  in  the  hnigs  auil  in  tlie  peritoneal  cavity,  an< I  is  the  method  i 
by  whieh  the  spontaneous  cure  of  tnbereulons  lesions  takes  place.  The 
process  consists  in  the  fiirnuition,  sometimes  with,  sometimes  without, 
caseation,  of  fibrous  tissue,  witli  the  disappeaninee  of  the  tubercle  as 
such,  tin'  final  result  being  its  triiusformation  into  a  small  iiixbde  of 
dense  fibrous  tissue.  In  the  ease  of  the  aliT'atIv  (*liei"sy  tubertde  the 
fibroid  pnkfTss  takes  ]>lacN'fn»m  the  (*elhilar  part  r»f  the  no<lnle  surroninb 
ing  the  easeous  centre,  the  new  cells  originntiug  from  the  pre-existiu)i 
tulM^rcle  i-ells.  Where  the  process  tends  to  l>e  filu'cml  from  the  beginninL' 
the  whole  tubercle  may  lose  its  cellular  struetui^e  at  an  early  |R*rifxi  ana 
beetane  transformed  into  a  small  til»rons  tumor  mass. 

(4)  T/if  l>Ijf)tne(f  InfihrafhtH  Tnhetvk, — In  many  parts  of  the  body, 
more  particularly  in  tlie  lungs,  tlie  tuberculous  proi*i'ss,  except  in  very 
acute  eases,  does  not  tjiatiifest  itself  as  discrete  nf»dulcs,  but  as  a  more  or 
less  i'xteusive  difluse  pr*>cess,  which  residts  from  the  fusion  of  maiiv 
small  tuberculous  an^as.  As  a  matter  of  fact  the  small  uodiile  whiai 
we  an*  accustomed  to  iTgar*!  as  the  ultimate  tubercle — the  miliary  tuber- 
cle— is,  as  has  been  pcantt^l  out  by  A^irehtiw,  in  many  instances  not 
single,  but  a  rnsiss  r4'  very  snnill  tuben^les,  the  true  ultimate  tnl>crcle 
being  snbmiliary  in  size  and  on  the  limit  of  visibility  so  far  as  the 
naked  eye  is  coucerne<L  As  seen  in  tfie  bing  the  areas  of  infiltninnl 
tubercle  prr\sent  to  the  naked  eye  a  grayish,  tniuslncent  ap|»eantnce,  and 
often  [iin'tieularly  in  the  later  stages,  a  (^seous  ct»utre.  Thesr*  areas 
var\'  grt*atly  in  extent,  some  mx'Upying  only  a  few  loludes,  au<l  again  a 
whole  lobe,  or  even  a  whole  lung,  being  a  fleeted.  In  many  instances 
the  course  of  the  smaller  bronchi  is  bi'iiutifutly  utapped  nut  by  the  pn>* 
cess,  which  CH?eurs  as  a  series  of  peribronehial  tubereulinis  masses.  At 
times  a  whole  lolie  is  eousoIidatCHl,  giving  ri»e,  after  aisc»ation  hsm  takea 
place,  to  the  appi^aranee  designattnl  as  easeous  pnt»umonia — a  condition 
previously  regarded  as  being  due  to  the  supera<ldition  of  the  tulierculoiis 
infection  %\\Mm  a  preceding  croupous  pneiuuouia,  but  whieh  we  now 
know  to  be  entirelv  due  to  the  action  of  the  tul>erele  Imcillus.     Tlie 
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whole  process,  from  the  formation  of  the  miliary  tubercle  to  the  com- 
plete consolidation  of  a  large  lobe  of  the  lung,  can  be  followed  out  step 
by  step  with  suitable  preparations. 

(5)  Secondary  Inflammatory  Processes  in  Tuberculosis. — The  forma- 
tion of  tubercles,  particularly  in  the  lung,  is  associated  with  the  produc- 
tion of  secondary  inflammatory  processes  of  a  non-specific  character. 
These  are  not  due,  as  a  rule,  to  the  action  of  the  tubercle  bacillus 
itself,  but  to  certain  irritative  products  which  it  produces  and  which 
find  their  way  into  the  surrounding  tissue.  The  irritation  thus  caused 
Uuids  in  the  lung  to  the  formation  of  areas  of  catarrhal  pneumonia 
immediately  about  the  tubercle,  the  exudate  consisting  of  but  a  small 
amount  of  fibrin,  and,  as  a  rule,  but  few  poly  nuclear  leucocytes, 
the  chief  element  being  desquamated  and  proliferated  epithelial  cells 
originating  from  the  lining  membrane  of  the  alveoli.  Associated  with 
this  exudation  is  an  inflammatory  condition  of  the  alveolar  walls,  with 
proliferation  of  the  connective  tissue  elements — a  process  which  varies 
acconling  to  the  acuteness  of  the  case,  and  which  in  the  more  chronic  forms 
of  the  disease  may  lead  to  the  production  of  large  amounts  of  fibrous 
tissue  which  shut  off*  the  tuberculous  process  and  limit,  to  a  great  degree, 
its  tendency  to  spread.  Whether  the  tubercle  bacillus  can  induce  actual 
suppuration  is  still  much  discussed.  That  it  is  usually  not  a  pus-pro- 
<lucer  in  the  strict  sense  is  no  doubt  correct,  the  so-called  tuberculous 
pus  consisting  of  caseous  material  and  cellular  debris.  There  seems  to 
be  no  doubt,  however,  that  the  tubercle  bacillus  can  in  some  instances 
be  a  true  pus-producer,  and  occasionally  cases  are  seen  which  show  true 
pus  in  the  histological  sense  and  in  which  this  organism  is  alone 
concerned. 


II.  ACUTE  TUBERCULOSIS. 

Acute  Miliary  Tuberculosis. 

In  this  form  the  bacilli  are  distributed  throughout  the  body  by  the 
bl(MKl,  and  the  clinical  picture  is  that  of  an  acute  infection.  The  an- 
atomical lesions  are  widely  distributed  throughout  the  organs  in  the 
form  of  niiliar\'  granulations,  which  are  found  upon  the  serous  mem- 
l)ranes,  in  the  lungs,  liver,  lymph  glands,  kidneys,  spleen,  in  the  endo- 
cardiiun,  in  the  membnmes  of  the  brain,  in  the  bone  marrow,  and  occii- 
sionally  in  the  choroid  coat  of  the  eyes.  Their  distribution  is  unequal. 
Th(\v  may  be  abundant  in  some  organs  and  scanty  in  others.  The 
moninp's  of  the  brain  mav  be  densely  packed  with  tubercles,  while 
there  are  but  few  in  the  abdominal  and  thoracic  viscera.  On  the  other 
hand,  the  Inn^s  may  be  stuffed  with  granulations  out  of  all  proportion 
to  those  in  otlier  organs.  The  a])p(»anin(re  and  structure  of  the  miliary 
granulati(uis  has  already  been  described.  Etiologically,  two  forms  are 
ilistinguislied,  tlu^  j)rimary  and  the  secondary. 

The  existence  of  a  primary  miliary  tul)erculosis  rests  upon  the 
occurrence  of  cases  in  which,  after  the  most  scrupulous  and  tnorough 
examination  of  all  jKirts,  no  focus  of  tuberculous  disease  has  been  found. 
In  such  cases  it  has  been  assumed  that  the  blood  infection  has  been 


ct,  (boii^h  it  h  difficult  to  see  Ihiw  it  could  take  plains.     On  tbe 

*r  hand,  it  h  to  be  renieiiiberetl   how  difficult  it  is  tcj   posiuvdy 

^lude  the  pre«tence  of  a  prioiai^"  cat^ius  foetid  in  the  IkkIv. 

In  an  iniiucii:^  majoritr  of  all  the  ca»c*i  the  di^ca^*  is  ssec'oiiflaiy,  aiid 

an  aiit4i-iiifecnoo  aming  fniui  a  pnE^-vxibting  tubereuloujs  ft>eu?^,  often 

icnt  attd  itnsUi«^|.K'Ct€cl.     Among  tiie  common  sonrees  of  the*  g«*oenil 

iifct'iiou  an^  local  tuberculous  cji^^ea**  of  the  lung^  uiul  of  tlie  brom4iiat 

md.H — the  latter  particularly  in  children — tul.R^Rnll(l^i?i  cif  the  booes 

i  of  the  ldduej*&  or  of  the  testes,  and  lei^s  frequently  tubcrctthieiiii  of 

«?  hkin.     Bometimcs  acute  miliar}'  tubereulo?^i.^  has  foUowtHl  ojienitivc 

ooedures  upon  tuberculous  {tm.     By  far  the  most  eomnion  sourct^^  uf 

ifection  arc  small  fot*i  of  di^^sisc*  in  the  lungs  and  c^s^eous  rtiiissc*«  in  the 

radical  and  bronchial  gbudt^.     The  infeetiou  re^ult*^,  a^  a   rulcj  from 

the  direct  inva>;it>n  of  a  vein  by  the  tulierele,  or  the  rupture  of  n  softcnwl 

nod  tile  or  of  a  c^seou^  bnjuchial  gland  into  one  of  the  puhnoiuiry  vein*. 

The  obs?ervation8  of  Weigert  have  «*h<Ani  how  frequent  i^  thi^  invtt^icm 

of  the  walls  of  the  veins  in   the  neighborhiHxl  of  tul>ereiil4ius  tiiii8«9(« 

III  other  triij^'i*  the  genend   Lnfeetion  may  result  fix^m  iiiMj^^iou   of  the 

lymphatics,  and  there  are  nmny  i^&tance^i  now  on   reeonl  in  vvhifli   ftje 

Srncral  infection  has  resulted  from  invai^iou  of  ihe  tlinnifio  dficL 
onbtless  it  dcjjends  greatly  upon  the  nnuil)er  of  Imcilli  whi4*h  enter 
the  circulation  whether  a  y;t*nenil  infection  results,  A  huuiII  num- 
ber may  l>c  distributt*fl  without  doiug  any  liarni. 

It  i^  ofttti  inipjfssible  to  my  what  ha*^  ilctermiucil  the  sudden  and 
violt^it  itiiset  of  the  diHeaH*?.  It  would  Kcem,  indccHl,  as  though  si^pc^ciiil 
conditions  favuif*!  the  pnxluction  of  a  locsil  or  a  general  miliary  tubcr- 
culoHiH,  Thus  after  c<*rtatn  fevers^  inirticularly  measles  and  whooping 
cough  in  clii hi n-n,  the  dist^ij^ie  is  by  no  nu^tut'^  unconunon,  ami  in  ndultj!^ 
the  weakneK-i  a  nil  dclnlity  following  protnu^te^d  fcvei-^  serin  iuT'<li.^{M>sinj' 
fact<»rs.  In  Bright's  disease,  clironic  canlio-vascular  affections,  and 
cirrhosis  of  the  liver  the  patients  are  very  frequently  carried  off  by 
terminal   miliary  tuberculosis. 

Symptoms. — P^or  pnictical  purposes  we  may  divide  the  cases  into 
those  in  which  the  manifestations  are  general,  and  those  in  which 
they  are  local,  predominating  in  certain  organs,  as  the  lungs,  meninges, 
pleura^  or  j)eritoneum. 

1.  Genevid  or  Ti/phoid  Form, — The  picture  is  that  of  an  infectious* 
diseas(»  with  few  if  any  local  symptoms,  the  course  and  general  features 
of  which  may  very  closely  resemble  typhoid  fever.  The  patient  generally 
has  shown  signs  of  failing  health  with  loss  of  apj)etite  for  a  week  or 
two.  There  may  have  been  headache,  chilly  feelings,  slight  cough,  and 
digestive  disturbances.  Even  epistaxis  has  been  noteil  in  some  cases, 
so  that  the  j)eriod  of  invasion  may  simulate  closely  that  of  typhoid 
fever.  Then  the  j)atient  becomes  feverish,  the  tongue  is  dry,  the  pulse 
rapid,  the  respirations  increase,  and  there  is  often  cough.  The  early 
bronchitis  may  still  further  complicate  the  picture.  The  pulse  is  seldom 
dicrotic.  The  teuipemture  (Uk's  not  show  the  steady  ascent  of  typhoid 
fever.  From  the  outset  it  is  more  irregular  and  the  remissions  are 
greater.  Sometimes,  indeed,  the  pyrexia  is  intermitt<'ut,  and  in  the 
early  morni ug  hours  the  temperature  may  be  normal  or  subnormal.  In 
a  few  cases  there  has  been  observed  an  inverse  type  in  which  the  tern- 
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peraturt*  is  lii^lu'st  iii  the  nioniiii^.  In  very  rare  iiir^tances  theiT  may 
Ik*  tittle  »ir  Jio  fever,  [Kirtieuliirly  lewsird  the  eh>s<'.  Fmin  liuiimler's 
eliuie  Keiuhold  Iuh  eiilletl  |»artirnl:ir  uttentiuii  to  these  afebrile  ftmiis  of 
iieute  tubeiruiosis.  In  9  out  of  o2  eases  there  was  either  no  lever  or 
only  a  tnmsient  rise.  As  mentioned,  the  delirium  is  usually  early,  and 
then^  may  Ih?  great  restlessness  and  jaotitati*in.  Photopholna  may  be  a 
marked  feature.  Nervous  twitehings  and  sulrsultus  are  frequent  symp- 
toms. Cutaneous  hyjM/riesthesia  is  a  |)roiHinent  feature  iu  some  eases. 
The  respiratious  are  ustuilly  iuerease<l,  jjartieularlv  in  tlie  early  stap- ; 
there  aiv  sigus  of  iliffuse  broU(*hitis  atid  a  slight  eyauo.'^is  is  eouinnai. 
Tfie  (*heeks  are  usually  Hnsbed.  (1ieyue-8tokes  breathing  may  devehip 
tivwanl  file  elosc*.  As  the  ilisease  progresses  ihei*e  is  mneh  ttu'por  ami 
duliiess,   whreh  often  deeix*iis  toward  the  elose  into  eonta. 

Albmniuuria  is  almost  constant,  and  the  diazo  reaetiou  is  frequently 
observed   in   tlie   urine, 

ixastrie  syiuptoms  an^  eomnioTi.  There  may  be  early  anorexia. 
Vomiting  is  uut  infn'^uent,  and  diarrlitea  uuiy  <x*eur»  and  even  hemor- 
rhage if  there  ar*^  tuljereuhnis  ideers  in  the  bowels.  The  ubihauen  may 
be  slightly  ilistendtni  and  tlu*  spleen  c^au  usually  be  felt. 

Tin'  ditlt'renliid  tliaguosis  between  tliis  fttrm  of  miliary  tubt  ividosisaud 
typhoid  fevi'r  may  fie  \ery  dit^euU.  If  s<'(Mi  at  the  onset,  Uie  irregtdar- 
ity  of  till*  tem[)entture  rnrve  in  tlie  former  is  a  point  of  great  import^ 
ance,  lu  tubereulosis  the  resj)initi<>ns  aiv  usnally  more  frecpient  and 
the  tendeney  to  slight  eyauosis  mon*  marked.  Diarrhtea  is  rare  in  tnln^r- 
enlosis»  but  there  are  instanees  iu  whieh  the  diagnosis  has  been  still 
fiirtljrr  i'om|jlii*ate<l  by  thr*  »K*eiirrem'e  of  bloinl  in  the  strMiK.  The 
eidargeineut  uf  tfie  sjvleeu  iu  general  tubereuhtsis  i<  ucMllier  so  early  nor 
so  markeil  as  in  typboirl  ivwr,  exeejit  |M*rlia|JS  iu  eliildren.  The  |ires- 
euee  of  tlie  diazo  nwiiou  may  inerease  the  coufusion.  The  abseuee  of 
the  ehanK'teristie  ntsli  of  typhoid  fever  is  ii  very  imiKirtant  feature. 
Ot'easioually  iu  neiite  tnlierealosis  reddish  spots  may  develop  ou  the  skin, 
but  they  d<p  tiol  <'oni*'  init  iii  err»ps,  and  they  nirc*ly  have  tlu'  elia meters 
of  a   true  ty|ilioid  i*ruption.     Tnwanl  the  eh^si'   petet^liiie  may  ap|»ear. 

The  examinatifiii  nf  tlie  blcn)d  may  give  impcirtant  iuformatiou*  In 
a  few  itistanees  tul>en^le  Ijaeilli  have  been  tlemoustniteil.  The  abscmee 
of  a  leuemytosis  is  in  favnr  of  typli€»iil  fever.  It  is  only  iu  the  very 
acute  msesof  tubt^rcnditsis  ultliont  any  su]>[iiinuiug  fota  that  the  leuecK^y- 
tosis  is  ab.s<»nt.  The  eyes  slumld  be  4'arrfnlly  i\\amiiied  for  ehonmlal 
tubercles.  In  |)rotnieted  eases  cniltun^  should  be  made  fnan  the  stools 
and  uriue  Itv  KlsnerVs  nietlutd  in  nrihr  tri  determine  tht^  presence  or 
iibiH^nee  oi'  tliL*  baeiihi>  typlii, 

2.  Lfwat  FonuM^ — (r;)  Pnlmonarif. — The  patient  uuiy  liavr  had  eough 
for  months  or  years  withmit  siM*eial  impairment  nf  liealth,  or  he  may 
have  been  th<'  subjeet  nf  elirouie  puluionary  inbc^n^ilHsis,  In  other  f-ases, 
moH'  partic*nlarly  iu  ehildr<"U,  the  ai!e<iiou  is  UM^t  with  as  a  se<.|uenee  of 
measles  and  whooping  cough  or  may  fallow  luHtienza^  Fn*m  the  ver>' 
outset  the  pulriujuarv  symptoms  an*  marked.  ThcTe  is  a  diffuse  bron- 
eliitis,  with  shortness  of  breath,  eougli,  and  the  expccti^mtiou  of  niue*j- 
|mruleut,  oeeasionally  rusty,  s[)uta.  Ilavmoptysis  has  been  nt^ted  in  a 
few  (*as(*s.  Frtiru  tlu'  start  dyspnoea  is  a  sjw'eial  featnnsaufl  may  lie  lajt 
of  all  prnjiortion  to  the  intensity  of  die  physical  signs.  The  eheeks  are 
Vol.  I.— tS 
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usually  suifnsed  and  the  lips  und  nose  and  finger  tips  n  little  cyanotics 

With  the  ext'eption  of  eiiipliysi'iiiii  and  tho  later  stages  of  severe  ime\ 
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rano^ifci  I 

proiUMniced  a  feature.  The  pliysieal  sigtij^  arr  tliose  of  l>ro«chitis.  In 
eiiildren  there  may  Ik*  defeetive  resonanee  at  the  buses  fnim  seattereil 
areas  of  bronchtvjmeuinonia,  or,  what  18  equally  suggei^tive,  area^  of 
hy|»er-resonjntee.  Itideeil,  lite  |»en*iif*sion  note,  particularly'  in  the  front 
oi*  the  t^liesf  in  some  eases  of  iniliarv  ty1>ereulo8is,  is  full  and  clear,  and 
it  \viH  he  iioti'il  (post-nii*rtein)  that  the  lung's  are  tinusually  volnniinouji, 
This  IK  tlie  result  i>f  a  more  or  h\s^  widespread  a^ute  emjdiysenia.  On 
auseultation  the  rfdes  are  either  siliilant  ;4ud  sonetrous  or  small,  ttne^anil 
cnipitaiit.  There  may  lie  hue  crepitation  innu  the  oeeurrenee  of  tnbcT- 
cles  on  the  pleura  (Jurgensen).  In  ehildren  there  may  be  high  piteheil 
tubular  breathing  at  tlie  bases  or  tcnvard  tlie  nnrt  of  the  Inn^^,  Toward 
the  rlose  the  rah^s  may  he  largi'r  and  nu>r(*  niueous.  Tlie  tenij>eratnrp 
rises  U*  102"  or  KKV'  F.,  and  may  present  the  inverse  tyjie.  The  piihsc  is 
mpid  and  feelile.  In  the  very  aeuie  eases  the  spleen  is  always  enlai|»v<h 
The  di^east*  may  prove  fiital  in  ten  or  t^velve  days  or  tnay  be  protniet^Kl 
for  weeks  or  even  moutlis. 

The  DiAuxosis  of  this  form  is  le8s  diffieult,  and  iBeons^'cjiiently  more 
fretjuently  made,  tlian  in  tlie  ^enend  or  tyj*lioid  fi»rm,  Tlie  history  of 
previous  rtnigli,  tlic  exisienre  <^t' tnbereulutis  foei  els<"wlien%  or  the  un^t 
of  the  disease  in  ehil4lr<'n  after  nu^asles  are  among  the  Hngj^^stive  fea- 
tuii-'s.  The  sputa  may  eontain  tulierele  haeilli.  In  a  few  cases  ehoroidal 
tubercles  may  be  foniid, 

{h)  Artttr  Ttt/MrrvioHJ*  Plenrii^ih — This  Will  be  considered  in  Tnberrm* 
losis  of  tlie  Senms  M(  inl>raues  (jmge  760). 

(e)  Aciiit'  THhcrt'fiiotfi*  Perkouii la,— Th\^  will  be  eonsidei'ed  in  iht? 
Kime  section   (imge  770). 

In  a  few  instances  aente  miliary  tubercuhjsis  involves  both  pleum 
and  ]K.'rilonenm  simidtaneonsly.  Thei*e  are  eases  also  in  which  with  the 
onset  iA'  tlie  disease  the  synovial  niembniiies  have  been  involved,  sno  that 
the  disease  has  Ijccu  regardeil  as  acute  rlienniatism. 

(tl)  M*nhuj*'ft!  Tnft*'mtiftsis ;  ^inttf  TuhcrrfdtntH  Mmttu/ttU ;  A^iJfe 
JIiftirftrrphaiiiM  ;  *MiVj/rr  ow  fhv  iiVf/m.'*— Onr  tirst  aecurate  ktuiwlc^lge 
of  this  atieetion  dates  from  the  [jublicatiou  of  Knhert  M^hytt*8  (Ji^serra^ 
tiotm  on  (he  PropHt/  of  thf  Brain,  Edinburgh,  ITtil^.  The  literatiin*  h 
very  fully  given  in  the  List  edition  t»f  Bsulhez  and  Sannw.* 

Thuugh  (iucrsant  had  as  early  as  1827  used  the  t\i\mv  f/ranuiar  mnt- 
htf/lff.^  fur  tiiis  form  of  iidlaiamatinn  of  the  meninges,  it  was  not  until 
IHriO  that  I*aj>avoine  denHinstrati'd  fh(>  nature  of  tlie  gninules  and  iiotrd 
their  <K'euriTnee  with  tnlM>n]"les  in  othc^r  parts. 

In  18^2  and  1833,  W,  W.  (ierhard*  of  Pluiadeli)hia  made  a  miv 
i^areful  study  of  ihe  disease  in  the  (1iildren\s  Hospital  at  Paris^  and  hi^ 
puhlirations,  muH'  than  theise  of  any  other  author,  served  to  place  the 
<lisease  on  a  tirni  anatomical  and  eliuieal  hasis/^ 


'  MnMt>M  iir^  Ett/unh,  189L 

'  Amettran  Jmtnuft  nf  the  Mtdirtd  Seiittttif,  vols,  xili.,  xiv,,  and  JCviL 

*  The  ttest^i  ipiion  wliiHi  lie  g:iveH  of  llie  lU  c-asei*  ot»served  by  him  al  the  t?hildrcTi'i 

Hospital,  PariH,  Ix'tv^een  Au^.  I.  1K:I2.  and  Auj?.  \,  1833,  is  n  moid  clinical  study  wfaich 

^houid  bt*  etirefully  rend  hy  thosti  iuterestetl  in  the  iiiibjeet. 
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Meningeal  Tubbrculosis, 

ExioiiOGY* — This  is  hy  far  llit^  must  important  of  till  the  acnite  men- 
iiitrt*al  i^tffn-tifnis.  It  is  very  iiiiich  uuhv  vimuwm  in  <'hihlron  than  in 
luliiltr^.  While  rare  ihiriiijir  the  first  year  «if  lite,  it  is  most  eniiiinfni 
hetween  the  seeoml  ami  the  iitih  years.  It  is,  hfwever,  hy  no  means  an 
tiri<*oninion  tlisease  in  a^lults.  Between  the  years  1«H84  inic!  IHXH  in  the 
e;infc»ii  f»f  Zurich  563  jM'rs<Jos  dieil  of  tuhereulmis  meningitis — 275  males 
ami  2U4  femah's.  Of  t1»ese,  454  were  nnder  fifteen  yi-ars  of  a^e,  ami 
115  from   the  iifteenth   Ut  tlie  seventieth  year  (Kraemer), 

In  a  few  instaiiees  the  disease  attaeks  imlividuals  In  |>erfeet  health 
unci  living  nnder  tlie  most  favorable  emiditious.  In  a  majority  of  eases, 
however,  there  are  i>reilisj>osing  tiietorj? — previons  ill  health  or  a  pro- 
longetl  illness,  in  ehihh*en  partienhirly  the  fevers.  Other  instanees  fol- 
\u\y  mrrstniin  at  seli<Mil  or  prolonged  mental  exeitenidit.  The  hererli- 
ta  ry  i  n  th  i  e  n  t  x*  has  |  >  rol  ja  I » 1  y  !  if  e  1 1  u  x  agge  ra  1 1  *(  L  (a  s<  *s  a  re  mo  re  eo  m  nn  m 
in  nenropjithie  iamilies,  and  a  s|>eeial  pn'disjMisition  eaiinot  lie  denied,  as 
there  have  been  families  in  which  a  number  of  children  have  been  sue- 
eessi vely  attacked. 

Tlie  disease*  is  mrely  iJrimary.  In  an  inunense  proportion  of  all  causes 
tnberenlons  disease  exists  in  otiier  organs.  Cases  are  reported  in  which, 
after  tlir  most  tliorough  ins]M'etion  of  the  entire  hmiy,  tnl>ert*les  have 
been  ftmrid  f»nly  in  th(^  meninges,  but  it  is  very  diffiealt  to  exclude  the 
pn^sence  of  foci  in  the  bones  or  in  the  bone  marrow.  It  has  Iieen  sng- 
gi'sted  that  the  bacilli  may  reach  tlie  menigt»i*  throngli  the  cribriform 
plate  of  the  etlim<>id  bone,  anti  l>emmr'  has  R'ccn'ded  a  ease  of  probable 
infection  from  tnbt^renlous  rhinitis.  In  tliis  connection  we  may  refer 
again  tr»  the  dem*aisfr.itit*n  by  Stnius  of  the  presence  of  tniien^le  bacilli 
in  the  nostiils  uf  healtliy  jH-rsims,  By  far  tlie  most  common  source  <»f 
infer-ticm  is  the  lungs,  ciihcT  a  Imnd  le.Hion  which  has  become  latent  *>r  a 
progressive  ease*ons  l>ronehiK|inennionia.  Lesions  of  the  lymph  glands 
come  next  in  ordet*,  |mrticnlarly  those  of  the  bronchi  and  of  the  mesen- 
tery. Ill  other  n\?^'^  the  disease  follows  tnliercidons  lesions  of  the  bones 
or  joints,  jileiirisy,  the  t*old  tuhcn^nlons  a[>seess,  or  nro-gcnital  tnlKn-n- 
losis.  The  infection  may  be  ifirrMigli  tfie  lymph  channels,  Ian  in  the 
majority  of  eases  is  through  the  IjIoimI vessels,  and  in  tliis  connection  it 
is  inten»sting  to  note  that  as  early  as  1K7H  Ilnguenin  concluded  that 
the  flisease  itriginatcib  as  a  rule,  from  ( mbolism. 

pATtr(»i.*M;i('AL  Anatomy, — On  removing  the  calvnrinm  and  the 
dnra  mater  the  pia  mater  is  usnally  n^ddened,  its  vessels  engorgetl,  the 
eonvolntionsof  the  l^nnn  are  flattened  and  the  saii-i  somewhat  obliterated. 
It  i.^  rare  tu  see  exudate  in  any  amcaint  on  tlie  cortex.  The  meningi^s  at 
the  base  are  most  involved,  lu-ncc  the  tenn  basilsir  meningitis.  The  fiartK 
about  the  optic  c^iiasni,  the  Sylvian  tissuivs,  and  the  inter)MMhmcnlar  s|mee 
are  affected.  There  may  hv  only  slight  turbidity  and  matting  of  the  mem- 
branes, and  a  certain  sti(*kiness  with  s«^rous  infiltratitm  ;  but  more  com- 
monly tln^re  is  a  turl>id  exudate,  fiiiri no-pa rnlent  in  cliafacter,  which 
covers  the  structures  at  the  f)ase,  siirnmnds  the  nerves,  extends  out  in  the 
Hylvian  fissures,  and  ap|>eai*s  on  the  lateral,  mr».4y  on  the  upper,  .surfaces 
of  the  hendspheres.     The  tuber«»les  mav  be  vt^rv  apiKirent,  particularly 


iu  flic  Sylvian  fissures,  apjM'aring  as  small  whitish  nodules  on  tlic  mem- 
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Qes.     They  %'an^  niiieh  iii   mmilji^r  and  nhe  and  may  be  difiicult  to 

L    The  imiouiit  of  exudate  Ir^ui^  no  detiiiitf  relation  to  the  abundume 

tubt*rek's*.      The  arteries  t»f  the  mi  tenor  and   posterior   jMiTfomtcd 

s  &hoidd  Ik*  earefulJy   vvithdmwn    and    sc*arehed,  ns    U|>aii    them 

lar  tubercktt  maybe  ft>uud  when  not  present  elsewhere*      In  doubt- 

Dasen  the  middh?  cerebml  arteries  should  )}v  very  eiiretuMy  n*iufiv€*d, 

jud  on  a  gla.**s  plate  with  a  blaek  baekf^roundj  and  examined  with  a 

obje<.*tive»     The  tubereles  art^  then  sc^en  m  nodular  enlargement!^  tm 

smaller  arteries.     The  lateml  ventrielef^  are  dilated  (neiite  hydn*- 

nabis)  and  contain  a  turbid  fluid ;  the  ependynia   may  be  B*:>ft'ejM^J, 

i  the  ^e|>tum  lucid um  and  fornix  ai-e  n.sually  broken  dow*n. 

The  minute  anatoniieal  ehanges  have  been  \'ery  thoroughly  t^tiidjed 

by  many  ohstTvei*??,     In  a  reeei  :>er  Hektoen^  hai^  studied  the  subject 

with  grt^at  eare,  and  draw's  the        [ming  eonelusiong  i 

L  **  In  tubertudons  nieningiii^  there  is  a  tiiherenlous  endartcritb 
charaeteri/.ed  by  the  ibnnation  of  intimal  tubcrt*les  and  a  diftVi^c  tmh- 
endothelialj  intimal  proliferatiiai  due  to  implnntatiou  of  taberele  intdlli 
from  the  hltwxL  From  the  endarteritis  the  iufiltnition  may  spreiid  into 
the  musieular  eoat  and  tlie  adventitia,  and  the  whole  wall  may  ktmlei]^ 
c^geoua  and  hyaline  (legeneralion. 

2,  **  Tnberculoui^  proliferation  in  the  advent  it  ia  may  invade  the  niedifl 
and  the  intlma,  and  the  whole  wall  *  if  the  arterial  segment  may  undergo 
degenenui<au 

3,  **  The  veins  are  constantly  the  seat  of  more  or  le^s  extoiiiuv^ 
infiltmtion,  wliieh  always  residts  from  ailjaeeiit  extmvajseular  or  arterial 
foei. 

4,  **  The  epithelioid  cells  of  the  subendothelial,  tnberenlons  tntimal 
proliferation  are  inoj?t  likely  tlerived  from  the  !^!ii>endttthelial  layer  of 
eonneetiv<^  tis?^ia%  and   n(»t  from   the  endntlii*linl  lining." 

In  a  umeli  larger  pnip(irtiou  of  ras(*s  tliaii  liiis  been  snpjKJ^ecl  the 
spinal  nieninges  aiY'  also  involve<K  and  tlieR'  are  eMses  in  whieli  the 
symptoms  are  eliiefiy  spinal.  In  nire  instances  the  spinal  meninges 
may  Ik*  invt^lved  alone.  In  the  <'ase  i>f  a  sailor  who  was  admitteti  to 
the  Miaitrejil  (Jenenil  Hospitalj  who  three  weeks  befon;^  bis  death  had 
inWvn  rtn  the  tleek,  the  sympt<inis  were  ehiefly  spinal,  and  were  verj^ 
naturally  at1rihut(^d  to  the  tnonna.  Tlie  }>nst-m*trtem  showed  an  exten- 
sive iTiijitinn  of  miliary  tnbereles  with  nnu4i  turbid  fibrinous  exmlate 
over  the  I'Utire  s|>inal  j«a  mater,  Tlieri*  was  neither  exudate  nnr  tuber- 
eles  present  in  tlie  l)asilar  meninges.  There  were  small  cheesy  masses 
at  the  apices  of  the  lungs. 

SvMinoMs. — The  features  of  onset  are  very  variable.  In  a  few 
instances  the  disease  sets  in  abruptly  with  symj)t(uns  of  the  most  intense 
cerebral  cxcitcuKMit  or  manijuand  proves  raj)idly  fatal  within  a  few  days. 
In  this,  the  so-called  aj)()j)lcctic  form,  the  cerebral  cortex  is  specially 
involved.  In  the  large  proportion  of  all  ceases  the  disease  runs  a  more 
subacute  course,  while  in  adults  the  disease  nuiy  be  prolonged  over  a 
period  of  months. 

The  course  of  the  disease  has  been  divided  into  three  or  four  stages, 
which  are  sometimes  clearly  marked,  but  which  are  often  not  well 
defined.     A  prodromal  stage,  a  period  of  excitation,  and  a  period  of 
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pjim lysis  are  reco^iiizr<l  by  most  writers.  While  in  a  few  eases  the  oii^et 
IH  uhnijit,  with  aeti%(*  and  nuujiac^sjl  deliriiirii,  us  a  rule  there  is  a  longer 
or  shorter  periml  of  iaihn^  [a'ulth.  Scmietiaies  tlie  syinjitonis  set  in 
after  otie  of  the  eruptive  fevers  or  tliey  foll(»wa  falh  Tlie  eliihl  beeoiiies 
irrital)h^  aiitl  restless-i  and  at  night  ^leejxs  badly,  and  thei*e  is  loss  of 
a[»petite,  and  also  a  change  in  the  disjiosition.  Headaehe,  tired  feulings, 
t»raetnal  jwii ns  in  the  lindjs  nuiy  oeeiir.  I'hert'  may  lie  obstinate  voniit- 
inti:  and  nausea,  and  (*(utstijKition,  In  yonng  ehildnii  the  onset  may  be 
witli  a  eonvalsion.     There  is  rarely  fever  in  this  prodroauil  stage. 

The  onset  is  ehanieteriy.efl  l>y  aggmvation  of  the  headar-he,  vomiting, 
const ij»atiim,  atid  fever.  The  pain  in  thi"  head  is  often  intense  and 
agonizing,  Tlie  face  is  nsnally  flashed^  atid  at  intervals  when  the  pain 
l>eeonies  very  intense  tlie  child  utters  a  slkirt,  sadden  ery — tla'  soH'^dled 
hydnH'eplialie  ery.  The  headat^lte  is  most  eommonly  froritah  bnt  in 
many  instam-es  it  is  genei^jd.  It  is  iinteh  exaggerated  hy  noise,  by  h'ght, 
and  by  any  UHivement,  Tlu-  ehild  may  sometimes  sereani  eonlinnoii.sly 
with  the  (Kun  in  the  head  until  quite  exhausted.  The  screaming  may 
lead  to  error  in  diagnosis.  I  remendvera  young  girl  aged  thirteen  whom 
I  s;iw  in  West  I*hdadelphia»  whip  for  tln*ee  *hiys,  except  wlien  under  the 
inlinenee  of  stnaig  sedatives  fir  ehloroform,  screamed  incessantly  and 
haully,  so  tliat  she  eoald  l>e  heanl  for  the  distance  of  a  square  away. 
At  first  we  siisjM'cted  hysteria,  but  with  the  onset  of  fever  she  bi'eanie 
c|uieter  and  gmdtuilly  developed  the  symptoms  of  a  well  marked  liasilar 
meningitis. 

Vomiting  is  a  very  (*omnioT»  symjvtnm  and  is  inde|>t'ndent  of  the  tak- 
ing of  food.  It  usually  stojjs  in  a  day  or  two,  liut  there  are  eases  in 
which  it  persists  throughout  the  ecairse,  (_Vinsti|>ati<ai  is  the  rule,  often 
of  a  most  olistinatc  character,  resisting  purgti fives  t>f  gmat  potency. 
The  fever,  from  the  imsct  of  whii'h  we  may  tMiunt  tlie  eommeneement  of 
the  ilisease,  is  at  first  moderate,  randy  ivarhi tig  above  MYl'^  F.,  and  pre- 
senting  an  mining  (*\aeerhatinn.  A  very  liigh  irmjM-nUnre  at  the  onset 
li^  mn\  The  pidse  is  at  tirst  nrpid,  niuging  in  an  iidant  from  MM)  to 
IdO.  Thr  tongue  is  usually  turri'il,  th**  breath  niten  olfensive.  The 
alxloiuen  in  this  stage  may  be  [trominent.  As  the  dis^L-ase  advances  the 
ehild  dcM's  imt  like  to  be  disturbed;  the  face  lu»s  a  dull,  fixed  asp4rt ; 
the  light  is  irritating,  and  on  attempting  to  move  ijr  examine  the  eliild 
it  n^ists  niid  erics.  Tlirre  may  l:>e  delirium.  TIh"  pupils  at  this  stage  are 
often  r*ontracte(l,  uud  tran^ient  strabismus  niay  be  uoteil.  *V\iv  reflexes 
are  usually  I'xaggenitctl,  nud  there  fuay  l>c*  mnrked  cutaneous  hyjH'nes- 
thesia,  A  not  nnconiuion  feature  is  a  lilotchy  erythema,  and  there  is 
often  marked  vasomotor  distnrl)anee.  If  the  finger  nail  is  drawn  across 
the  skin  of  any  n-giou,  a  n*d  line  comes  out  cpiickly — the  siKcalled 
Mchv  rMhnih\  Important  symptoms  aA'  this  jK^ritnl  are  disturbnut'cs  of 
n»otility.  In  the  prriiMl  of  excitatiiai  then/  tuay  he  incurring  general 
convulsions,  which  sometimes  in  adults  resemlile  those  i>f  ipilepsy* 
IjiX'al  convulsive  movements  aiv  eonunou,  and  nuiy  be  uni lateral,  of  the 
arm,  fare,  and  leg  nniseh'S,  or  the  cortit^d  irritation  may  l>e  limited  tcj 
certain  motor  areas.  In  8iime  insttmcr^s  jirr^longed  tonic  spasms  may 
fwenr.  When  of  the  ncek  and  liark  rnuseles,  tliciv  is  retraction  of  the 
head,  and  when  tho  s[»inal  metunges  an*  involve*!  as  well,  there  may  be 
upisthotonos.     This   jwriud   of  excitation  and    irritation    jK-rsists    fc»r  a 
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week  or  ten  Jays.  There  may  Vje  tJien  u  very  doeepti%'e  n»mi*sio«  in 
the  treiK'nil  syniptoiiis;  the  fever  may  lessen,  and  the  child  may  Ittok 
ImVhter  iiml   iv^r-nn  tMiuseiousiiess. 

In  the/  final  juTi<jd,  uv  .sta^e  (jf  |ximly>is,  the  fever  is  hig'her,  tliec-on- 
viilsive  movements  beeonie  jrerljaps  exag|remte(l,  and  there*  is  a  deefien- 
iiijl  of  the  coma^  so  that  the  child   eaiinot   Ix^  roiLsed,      Spartniixlic  ecio- 
tractions  art*   fn:'(|iient  ami  the  retniction  of  the   head  |>erHistf^.      Then* 
tnay  he  inueh  tivirior  :in<l  twilehintr  of  \\%v  tendons,  and  hK*al    jiamlvjaff 
mH-nr.      Ptosis  and    strahisinns  aiv   eonnnon  :    the    piipihs   ai*e    usiiallr 
dilated.     The  resj)imtiiais  i\w  often  inueli  ilisturbecl,  either  si^hiri^  i>r 
there   is   well   marked   Ch ey n e-St ok es   hreatliin^,      TJr*    jjuIsk.*    bec«»iire? 
more   rapid  and   irregular.     The    temperatniY-   often    .-^ifik!*,    and    tiiay 
lx»eome  snUixti^mal.     TlieiX'  naiy  Ix'  an  ante-mortem   elevation  of  tem- 
peratnre,  the  fever   risinjr  to   U)ty''  wv  \{)i\'^,  or  even  extreme  livr^erpv- 
rexia,  110^  F,     The  s|>fnncters  are  relaxed  and   there    is    in<M>ntinemv 
of  nrine  ami  litres  ;  diarrlKea  nsiially  ix'enrs,     Tlie  pulse  bi*<'imie^  veiT 
rapid  ;  the  skin  is  bathed  in  ix^rspiratioii ;  the  extremities   hec«>tiie  tv»ld, 
and  tni(4ieal  rales  annonnet*  the  fatal  event. 

Tlie  ocular  features  nf  the  disease  reipiin-  sj>eeial  metitii»tl-  In  the 
early  -taj^es  the  pnpils  are  nsnally  enntraeted  ;  at  the  michllc*  peri^nl  of 
the  disease  tliey  may  l>e  nnrfpialj  and,  as  a  nde,  with  imTeaw  in  the 
intraeranial  piX'ssnre  they  beeonie  ililateil  and  iumiobile.  There  may 
be  eonjn^nite  deviation  of  the  head  and  eyes.  Tlie  third  nerve  is  nioi^t 
freqnently  involved,  (^ansinj?  ptosis*  or  strabi^mns.  An  exudate  at  tla* 
iiderior  and  internal  [mrt  ui'  one  erns  may  cause  the  syndnmie  nf  Wel«T 
— imndysis  of  the  third  nerve  on  one  side,  with  jKindysis  t>f  ibc  liiei% 
lindis,  and  hypo^i^iossd  nerve  on  the  opposite  side.  Of  the  di*<*}ier 
ehang:e8  in  the  eye,  optie  nenritis  is  tlie  most  important  ;  the  prixv:**, 
however,  18  rarely  of  great  intensity.  Tubercles  of  the  ehoiniid  are 
mneh  less  frequently  seen  during  life  than  post-nuirtcm  fi^jfureH  w^mlcl 
indicate.  Lit  ten  f«innd  thc^m  at  anti  »]isy  iu  -il*  of  'j2  casi^s.  They  wen* 
present  iu  oidy  1  of  2*]  I'ases  examined  by  Garbek  ;  41  cases  were  extini* 
inetl  with  uegative  restdts  Ivy  Heinzeh 

The  diimtiou  of  the  flist^ase  is  variable.  Very  acute  ca!H*s  may  prove 
fatal  widiin  a  day  or  two.  It  is  stated  that  Wunderlieh  siiw  a  fatal  re- 
sult within  thirty  hours.  A  majority  of  the  eases  last  about  thi-ec  weekjs 
while  tlu-re  are  f^thi^rs,  |>articnlarly  iu  adults,  wliich  *lra^  on  for  tru, 
twelve,  or  even  sixteen  weeks.  Some  of  thesi'  niiU'e  clirouic  eases  Air*- 
play  the  synipti*ms  of  a  cortical  meniii|iit!.H,  sometimes  with  i>ronoiiacx*il 
psyehii^id  symptoujs  or  those  of  ecrebral  tumor. 

Certain  s|XH'ial  forms  <»f  tuberculous  meningitis  dest»rve  brief  mentioiL 
In  a  few  in.Htauees  the  disease  develops  in  the  ne\vl>orn  *»r  within  tbr 
tirst  niiinth^  of  life.  The  sym|»trmi?-  are  often  ol>scuiv  ;  tlu'  conrj*c  ui 
the  disease  is  very  l>rief,  and  death  may  follow  within  a  \\*\v  days  ia 
eonvnlsions. 

Tiilieretiloiis  uieniji^itis  of  adnlts  is  seen  most  eomnjonly  in  indi- 
vidnals  who  present  well  marked  featniTs  of  disea-^e  in  f>tlier  )Mirts,  mo^t 
commonly  iu  the  Inu^s.  There  may  be  hea*lache,  increase  in  llie  fever, 
or  the  onset  may  be  ciiaraeterized  by  a  furious  tlclirimn.  (Vmvid^ion^ 
are  by  n<»  means  nncojnm(»n,  and  ihey  may  be  hwabzed.  Well  marked 
Jauk^ouian  lit*  may  recur  fVu'  wct*ks.     Remarkable  ameliomtioD  of  thi? 
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general  symptoms  of  tuberculosis  may  occur.  In  other  instances  there 
are  tetanic  spasms  or  persistent  rigidity  of  an  extremity. 

Diagnosis. — The  diagnosis  of  tuberculous  meningitis  is,  as  a  rule, 
easy  in  children.  The  vague  and  uncertain  features  of  the  pnxlromal 
stage  may  sometimes  awaken  one's  suspicions,  particularly  in  a  family 
in  which  tuberculosis  has  prevailed.  The  symptoms  of  onset — head- 
ache, fever,  and  vomiting — are  common  enough  in  many  disorders  of 
childhood,  particularly  in  the  initial  stage  of  the  fevers.  A  day  or  two 
usually  suffices  to  clear  up  the  diagnosis. 

There  are  three  conditions,  however,  which  demand  special  notice : 
First,  the  symptoms  associated  with  otitis  media  in  children.  On  sev- 
eral occasions  I  have  seen  cases  in  which  headache,  vomiting,  and  fever 
were  most  suggestive  of  oncoming  meningitis,  and  in  which  the  whole 
trouble  was  due  to  middle-ear  disease.  In  an  instance  which  I  saw 
recently  the  child  had  made  little  or  no  complaint  of  the  pain  in  the  ear, 
and  it  was  not  till  the  third  or  fourth  day,  after  presenting  symptoms 
of  great  severity,  that  a  discharge  took  place  from  the  right  ear,  with 
prompt  relief. 

Second,  the  cerebral  symptoms  which  are  associated  with  gastro- 
enteritis in  children.  There  may  be  convulsions,  coma,  squint,  and  con- 
tracted ])upils,  with  irregularity  of  the  pulse  and  Cheyne-Stokes  respi- 
rations. The  condition  has  been  called  false  hydrocephalus,  or,  as 
Marshall  Hall  termed  it,  the  "  hydrencephaloid "  state.  The  child 
is  in  a  semicomatose  condition,  with  the  eyes  oj)en  and  the  fontauelles 
de])ressed. 

A  third  important  condition  is  associated  with  pneumonia,  more  fre- 
quently in  children  than  in  adults.  The  cerebral  symptoms  maybe  the 
more  marked  from  the  onset,  and  not  a  single  feature  of  the  early 
stages  of  meningitis  may  be  lacking — the  vomiting,  constipation,  intense 
headache,  photophobia,  and  even  the  cry.  The  local  pulmonary  symp- 
toms may  be  com])letely  obscured  or  overlooked.  Very  often,  too,  in 
these  cases  the  pneumonia  is  of  the  apex,  and  there  may  be  little  or  no 
exj)ectoration.  I  have  known  cases  in  which  there  was  not  a  suspicion 
entertained  of  the  existence  of  pneumonia ;  but  the  autopsy  showed  the 
meninges  to  Ik?  perfectly  free  from  exudate  and  a  localized  consolidation 
of  the  apex  or  of  a  lower  lobe. 

In  a  few  instances,  too,  children  who  are  teething  or  who  have  a 
transi(?nt  dyspepsia  j)resent  for  a  day  or  two  cerebral  symptoms  which 
may  suggest  meningitis. 

Typhoid  fever  may  simulate  closely  tuberculous  meningitis.  On 
sevenil  occasions  I  have  performed  autopsies  on  supposed  meningitis 
and  found  the  meninges  free  from  all  inflammation,  while  the  intestines 
sh()W(»d  the  l(\sions  of  typhoid  fever.  It  is  well  to  rememlKT  Stokes' 
dictum,  that  in  the  fevers  ^*  there  is  no  single  nervous  symptom  which 
may  not  and  does  not  occur  independently  of  any  appreciable  lesion  of 
the  brain,  nerves,  or  spinal  cord.'' 

The  differential  diagnosis  between  the  tuberculous  and  the  simple 
forms  of  meningitis  is  not  always  possible.  The  histor}'  of  a  previcuis 
tuberculous  lesion  or  the  presence  of  some  focus  of  disease  or  caseous 
glands,  the  recent  recovery  from  one  of  tlu»  fevers,  the  more  insid- 
ious onset,  the  protracted  course,  and   the  symptoms  pointing  specially 
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Uy  involvement  of  tlip  biuse  are    nil   ptHiit?^  wliieh  favor  the  diagnosis 
of  tuhereiilour^  meningitis. 

Pk(k;nosis. — TnlKTenliMis  nu'iiini^^itis  is  almost  invariably  fatal  In- 
stances of  reeovery  an*  uii  reeunl,  but  tlteivj  is  always  in  tliegie  a  doubt 
as  to  the  diagnosis.  I  Imve  not  seen  an  instance  of  recoven^  in  a  case 
whieli  I  retjanlecl  as  tiiherenloiis.  The  possibility,  however,  cannot  be 
deiiie<b  Wall  is  ( )r(l  ant!  Wiiterhoiist^  have  Reported  a  eas^e  of  recovcn^ 
in  a  ehiM  nf  Hve  yenrs  after  ti'ephining- and  dminage,  A  recovery  hiisi 
followetl  Qiiineke's  hnnl)ar  piineture. 
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L  Tuberculosis  of  the  Lymph  Glands  (Scrofula), 

The  Very  word  seroftda  has  almost  disiipjR»ared  from  our  voeiibularies. 
In  a  recently  issuec!  volmninous  work  on  Pediatries  the  name  dt>e8  not 
ocxnir  in  the  index.  This  remarkable  elinntre  luus  followed  the  <leniou- 
stratinn  of  the  tuherenhms  nature  of  s(M*ofnhiUs  lesions.  Formerly 
s[H_H"ial  attention  wms  given  t<t  ditterent  types  ui*  serofula,  of  which  two 
imp«jrtant  forms  were  iveognized — the  siuiguine,  in  whit^li  the  child  %vaH 
slightly  built,  tall,  with  small  limbs,  a  tine  clear  skin*  soft  silky  hair, 
and  was  mentally  very  bright  and  intelligent ;  and  the  jihlegmatic  iy\^^ 
in  which  tlie  child  was  short  juid  tbiek-set,  with  coarse  fcatiircs,  nuuldy 
complexion,  anil  a  dull,  heavy  aspect. 

Tnhiix-alons  adenitis  iH-i-urs  at  all  ag«'H,  and,  though  more  coinmon 
in  eliiklren  than  in  adults,  it  is  uol  at  all  iufrcijneiit  in  the  middle 
perimis  of  life,  and  may  lie  met  with  in  exln/me  old  ag<».  So  far  as*  I 
know,  there  iB  no  instance  on  ivcord  of  congtniital  tuberculous  adeniti,< 
Pnictieally.  in  all  eases  the  ilisease  folhiws  iidection  from  witlioiit,  and 
it  i>  s|H'ciidly  prevalent  in  the  three  great  grfaipsof  glands  which  stand 
at  the  gateways  of  the  lymjibatit*  syst*'m— namely,  tla*  t*crvieal,  the 
trachco-breau'hiah  ami  the  mesenteric.  W  liile  it  is  douUtk^^^s  |K>»sHble 
for  tuben-le  haeilli  to  pass  through  a  lainnal  mncons  nicmln-anc,  yet  re- 
eurring  catarrlinl  infianimatif»n,  by  rendering  the  |wissigi'  mon*  easy  and 
by  exciting  slight  adenitis  of  the  neighluiriiig  glands,  is  probably  a 
s|MM'iid  ju'cdisposing  fiictor.  In  a  child  with  a  constantly  recurring  naso^ 
piiaryngeid  catarrh  the  bacilli  find  the  gateways  less  strictly  guanh*d, 
and  are  taken  up  hy  the  lympliatic^s  and  passe<l  to  the  nean'st  glandji. 
The  imjKjrtancc  cjf  the  tonsils  as  an  inJcetitm  atrium  will  he  ivterrcd  to 
hxter,  as  Inetil  disease  of  these  glands  seems  not  uncommon.  In  condi- 
tions of  health  the  Im^al  ivsistanee — or,  as  some  w<Mdd  put  it,  the 
phagtjcytcs — w*^uld  be  jictive  enough  to  deal  with  the  invader-^,  lint  the 
irritation  of"  a  chronic  <*atarrh  weakens  the  n'sistauce,  and  the  bacilli  an* 
euMhled  to  <levelini  and  gnidually  to  cliange  a  simjile  into  a  tnbenMdons 
adenitis.  The  fre^|nent  assm-iation  of  tuberculous  adenitis  of  the 
bronchial  glands  with  \vlioo|ung  cough  and  with  measles,  and  the  di*- 
velopment  of  tul>erele  in  the  mesenteric  ghnids  inchildn'ti  with  intesti- 
nal cutarrhj  find  in  this  way  a  rational  explanation.  After  all,  as  \'\T- 
chow  ]»ointed  ont,  an  iuereased  vulneral>ility  of  the  tissue,  however 
brought  about,  is  the  most   iinpr»rlaut   factor  of  the  disease. 
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Certain  gt^iienil  featnri's  of  tulMMviiIons  adrnitis  Timv  Ik'  fii^t  referred 
ta: 

Tin*  liiral  rlui meter  of  the  disease.  In  a  ^wni  niajunty  of  all  cases 
the  eervieal  lyiii|»li  ^hmtls  art*  uloiie  iiiV(>lve(l,  perha]>s  on  only  one  side. 
The  bnmeliial  lynq^h  ^hinds  are  very  often  found  a  fleeted  with(int  any 
evidenee  4tf  other  tnbeiTuliHis  h.*sions  in  the  budy,  and  one  <»r  t\\n  r»f  the 
inesenterie  trhmds  may  he  fonnd  cfieesy. 

Tiilx^reidous  adenitis  tends  tn  heal  s|H>ntaneHnsly  in  a  very  eonsid- 
enihlc*  jirH|iortion  of  all  cases.  Nowhere  are  healed  tnhenadons  lesions 
nit»re  common  than  in  tlie  Ijroiiehial  and  niescnterie  lynijih  irhnids. 

Tlie  eheesy  masses  in  tnl^t^rcnlons  adenitis  fre(|uent!y  break  down 
intn  pnslike  liquid,  which  is  nsnalty  8terih\  This  softenin^^ — or  suji- 
|Hinitit»n,  as  it  is  often  called  (thoujj^h  true  |)us  may  not  be  present) — ig 
often  the  ivsnlt  of  a  mixed  itdeetion, 

Tht'  existeiiee  of  an  inihcaled  fiw^ng  of  tiiberenhais  adenitis  is  a  con- 
stant menace.  One  can  safely  siiy  that  in  more  than  three  tVairths  of 
all  ejis<'h  of  acute  tnbcrctdosis  the  infeetirni  hart  been  derived  from  cheesy 
lymph  ^lanils.  It  lias  been  nr^ed  by  Alartan  that  scrofula  in  chitdhoml 
affords  a  sort  of  protection  a^^ainst  tuberculosis  in  adult  life,  but  the 
evidenee  of  this  is  by  m*  means  satistiietory, 

(' IJ N F i ' A L  Vo R .\t s, — ( 1 )  ^Tffivrd //r r f /  T* i h t*tT ithifhs  Lif mphiuhn if h. — 
Thei-e  are  caj?es  in  which  tlie  lymphatic  system  is  alone  at!ected,  and  the 
glands,  internal  ami  extr-rnal,  with  or  without  the  serous  surfaces,  pre- 
sent advanced  tnb(*rculosis  without  much  involvement  of  the  vis<'em. 
This  is  a  more  cummnn  tyjK-  of  the  dis(*ase  than  is  usually  snpjxfseil, 
ami  iN'curs  bnth  in  children  and  in  achilts.  In  the  former  there  are 
t*tises  in  which  the  lymfih  glands  are  [injji:ressive!y  involved,  usually  l>e- 
^innin^  in  the  groin  iuid  then  atta<'king  those  of  the  axilla,  and  lastly 
the  eervieal  and  internal  gmups.  Lesji^^e  and  Paschal,  who  have  ile- 
seribed  a  number  of  cas4's,  believe  that  the  affeetitin  is  due  in  some  to 
cntaneous  lubeivnlosis,  bnt  in  itthers  they  tliirdv  it  may  be  e^ujgenital* 

Th(*  symptoms  an'  tliosenf  a  [iroijn'ssive  ca4'iiexia  without  much  fever 
anil  witliout  si^rns  *\f  disease  of  the  hm^s  or  of  thf^  abd(»nn'nal  <n'pins. 
In  children  such  C4ises  must  be  carefully  distinjrnisheil  from  the  general 
slight  enlarfrement  of  the  glands  in  syphilis,  and  from  the  nnxlerate 
enlargement  of  the  sujM^rJieial  lym]ih  glajids  svhieli  may  folhm'  the  infec- 
tious levers.  In  adults  a  tuberenlons  |M*lyadeuitis  is  not  so  comrmai, 
but  then'  are  easts  in  which  the  bnuiehiid,  retroperitinieal,  and  Hies4»n- 
terie  trlauds  arc  givatly  (enlarged  ami  case<ius,  usually  with  iuvcilvement 
of  the  cervical  groups  ;  tlu^re  may  be  high  and  irregular  fev(T,  and  the 
patient  may  die  withotit  involvement  of  any  of  the  viscera.  In  the 
a<*nte  form  some  of  iliest^  eases  resend^le  very  eloM-ly  Hodgkin's  diseat^se, 
as  in  a  jmticnl  in  the  Mnntreal  <H'UtMid  Hnspital  in  wlmm  this  disease 
was  iliagnosed,  and  whose  cnormou>ly  erdarg<'d  cervical  and  axillary 
glands  were  tbund  jiost-mortem   to  be  tulK*rrulon^. 

(2)  Loral  TithrrculffUM  Aihnitijt, — {ti)  Cervirtii  frronp, — The  ilraiimge 
area  of  the  lymph  glands  uf  the  neck  includes  the  superiieial  and  deep 
fitrnetures  of  the  head  and  uei'k.  The  most  imjiortant  groups  arc  the 
snjM'rHeial  (*ervicnl  brm-ath  the  platysnui,  which  drains  the  side  of  the 
heail  anti  neck  and  fare  and  exlcrnal  i^ar,  and  thr*  di'cp  cervif^al  group 
along  the  raruiid  sheath,  which  dnnns  tlie  moulh,  the  tonsils,  tlie  judatey 
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|jlj:\rvnx,  ami  larviix.  The  i^iihnuixillarv  and  supmhyoi^^roiip!^  *I 
till'  Icmvr  iriii»i>»  the  front  nf  tlie  tiioiith  and  ton^nc,  the  uhin,  and  h 
lip. 

Tuherc'uKHis  adenitis  of  th(?  gluTicis  uf  the  ue^k  is  by  far   the   nutat 
amunon  fi»nn.     Fortunately,  it  often  remain*  local,  anil   formerly  waa 
n'gnrded  as  tht^  infest  tyjiieal  and  ehanieteristie  nianifestation  of  sicrofnla. 
It  i.'^  very  prevalent  annm^i   the  eliildren  nf  tlie  ptKtr  and  in    those  \xh** 
live  in   the  ercnvded,  tndiealtliy  d\velliiif»s  in   hirg"e  eitiet>,      Chihlren  in 
fmindhng  hiisjMtids  and  asyhinis  are  also    siH-eially  subject    to   it.      In 
this  connir\'  it  is  veiy  pn*valent  amon^^  tlie  ehihti-en  of  the  ne^ri>  rncc. 
In  the  widespread  prevalenee  of  tuherele  hueilH  in  the  dust   of  intie^ 
and  in  institutions  any  of  us  may  inhale  or  swallow  the  goring.     The 
habits  of  eliildren  render  them  very  nnn4i   inoiT'  lialde  than   others  ttt 
lnH'iane  inferted,     xVs  ah'eady  nuntiimed,  the  haeilli  ean  jirohaldv  jmss 
tln^oiigh   healtliy  niueosa.     The  slij^dit  eatarrhal   Triinbles  nf  tlie   imst*- 
pharynx  whieh  an»  so  common   in   ehildren   probably  opt^ii   the   jmrtid'* 
and  allow  tlie  bacilli  to  reach  the  lymph  ^lancls*     Prtdiminarj^  irritation 
and  eidai-^enient  of  the  glands  in  conneetion  with  eczema  of  the  ^ic^lp 
or   ejir    or    witli     eorijinietivitis    t>r    keratitis    weaken,    no    d<ad>t,    the 
|Kiwers   rif  resistanee.     Tlie  j^land^  niay   enlar^re  nipidly  at    fir.st*  and 
heeonie  soft  and  paiiifnl.     The  swelling  may,  however,  be  gradual  and 
pjiinless  from  the  outset.     The  enlar^i^tl  **  kernels,"  a^  they  are   pi^pu- 
larly  ealled,  an^  usnally  nmre  ])ronnn(*nt  on  one  side  than  on  the  other. 
As  they  increase  the  individual   tumors  can   be   felt,  sep4iratc%  smooth, 
and  tinn.     Often  a  chain  nf  glands  cim  be   telt  fr*nn   the  an^le  of  tlie 
jaw   to  the  elavielc.     As  they   etdar^'e   they    form    kntitted   masses   in 
wliii'h   the  outlines  of  the   individual   tumors   ran    Ik*  jnst    felt.     The 
skin   is,  as  a  rule,  t*ruely  movable,  but  as  ai*eas  of  softening  *nH»ur  it 
becomes  adherent  and   n^ddened,  and   finally  ulcemtcs,  disehar^iu|»'  a 
cheesy  matter  and  a   thir»,  watery  pns.     The  ojw'nin^  thus  fonned   law 
very  little  feudeuey  to  heal,  and   the  ^kin  about  it  is  livid  and  under- 
mined.    Many  *4'  the  glan<ls  may   suppurate   in  tins   way,  and   when 
healing  ultimately  takt^s  jilace  the  sidcN  nf  the  neek  atv  dishgured  by 
irreguhir,  unsi^i^htly  scars.     When  the  glands   ai^  large   and  g-mwing 
actively  there  is  fever,  and  the   patients  are  usually  auiiemie.      I>eatn 
nirely  f(jllows,  i*nd  a  eonsidemlde  jn\>pi»rtion  of  all  eases  get  quite  well. 
In  (itlier  instanees  the  axillary  glands  are  involved,  and  there  is  a  eun- 
tinnous  ehaiu  <'Xtending  beiH^ath  tlie  elavieb'  and   thc^  jKH'tnral   muscles. 
In    nuniy   ai'  these   casi»s   the    tnu'heal    and    brctu<'liial    ghnids   are   al^» 
attacked,  and  tliere  is  a  special   liability  ti»  involvement  of  the  picum ; 
and  in  yi)ung  adults  tubereuh»sis  of  the  cervical  lymph  glaiids  is  not 
iufreipieiitly  followed  by  iuvolvemerit  of  the  a|M:*x  of  one  lung. 

{ft)  Tnrrhro-ffrotirliiffi  firoftp, — The  lyuT|)b  glands  within  the  thorax 
an:  of  the  givatest  impurtancx*  in  *Mmneetiiiu  with  tubereidosis.  The 
sternal  are  placed  ahuig  the  course  of  the  internal  mannnary  vei*sel«*; 
the  intercosml,  jdong  the  beads  of  the  rihs  and  waTH-times  extending  out- 
wai*<l ;  the  anterior  mediastinal  group,  between  the  lower  jKtrt  tif  the 
sternum  and  the  iM'rieardiuin  ;  the  eartliae  group,  in  the  interpleural 
sj^jn^  alicuit  the  arch  nf  the  aorta  ;  and,  lastly,  the  tracheal  glaial-*,  on 
either  side  of  the  windjii|M\  ami  the  hrom*bial  pro|MT,  eontinnous  with 
them,  whieh  snrniund  the  main  bronebi  and  |mss  deeply  in  the  roots  of 
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the  lungs.  Tfien-  :in'  alsu  jLjjhiiuls  in  ihi'  jmsterior  rmMliastiniiiii  along  ilie 
tJionu^ie  aortti  and  ii'soplni^^iis.  TiiU^rt'nlosis  r»f  thest^  groupf^  i>  i^xtra- 
t*niioarily  foninion,aii*l  in  a  V(*ry  lai^e  prupiirtion  of  all  ea»es  in  children 
tUt'  fir;^t  infertion  is  in  them*  Of  1:^5  eases  of  tuberenlosi.s  examined  by 
Northrnp  in  eliildreiu  the  l^roneliiul  glands  were  involved  in  every  iii- 
slunee,  and  in  l-]  of  these  eases  tlu*  disease  was  limited  to  these  glands 
ahjtie.  The  observations  of  IL  1\  L^winis  show  tliut  even  in  appareniiy 
normal  glands  tnbercle  bacilli  may  be  present  and  the  tissue  pro\  e  infee- 
live  to  aniniahs. 

The  anatomieal  condition  of  th(*  gland.H  varies  greatly.  Thei*e  may 
be  gray  miliary  niKlules  or  large  ehet^sy  areas  with  f<K*i  of  softenings  or 
tlie  glands  may  he  hard,  deeply  pigmented,  and  ealeilkHL  Tfie  trai'heal 
griinp  may  l»e  atfei^ted  withuiit  great  involvement  <>f  the  lironcliiiil  glands. 
In  some  instances  the  snhsternal  glands  are  tVmnd  nineh  more  erdsirgcd 
than  tliosc  about  the  bronelii.  In  cbthlrcn  tlie  greatly  enlargeil  easeons 
ghmds  otlten  piss  dee])ly  into  the  hihis  of  a  lung,  ami  in  some  instances, 
destroying  the  capside  of  the  ghmd^  merge  <lir(H"tly  with  areas  of  caseation 
in  the  lung  tissue  itself.  When  the  glands  sn])}inmte  the  al*^ee^s4's  may 
perfonili'  in  ilitlerent  directions.  The  etleets  of  these  en  larger!  glands 
are  very  varied,  and  for  full  details  the  r<^ader  is  referred  to  the  elalu unite 
section  in  the  Tt-aiie  of  liitrthez  anil  San  nee  (tome  iii).  It  is  sutticient 
here  to  siiy  that  there  are  inslanec!^  on  reeonl  of  cTmipression  of  the  sniK*- 
rior  f%'iva,  «jf  thi*  pulmonary  artery,  and  «>f  the  azygos  vein.  The  traehea 
and  brou<^iii,  though  often  flattened,  ai*e  rarely  seriously  compressed. 
Tlie  [Mieumogjstric  nerve  may  he  involvt-d,  iMirtieidarly  tlic  recurrent 
laryngeal  branelk  More  important,  really,  are  the  i>erfonitions  of  the 
enlarginl  and  softened  glands  into  the  bronchi  or  trachea,  or  a  80i't  of 
secondary  cyst  may  be  formeil  between  the  lung  and  the  trachea.  Pi-r- 
foraticuis  of  the  vessels  arc  mneh  less  t'onunon,  bnt  the  pulmonary  artery 
has  been  o|H'ueiL  Perforation  ijf  the  o'st)phagus  has  (u'cn  d<  scribed  in 
si'veral  casrs.  One  oi*  tln^  rjiost  serious  ctfei;ts  h  intei'tiuu  of  the  lung  or 
plenra  by  thi*  caseous  glands  situated  deepa!oj»g  tlie  brenelii.  This  may, 
as  is  often  clearly  seen,  l>e  l)y  direct  contact,  aiul  it  may  l>c  ditlicull  to 
determine  in  some  sections  where  the  eah^eous  bronchial  gland  terminates 
and  the  pulmonary  tissue  begins*  In  other  instances  it  takt^^  [dac*e  along 
I  lie  rvHit  of  the  lung  and  is  siil  (pleural.  Among  other  setaiences  may  be 
mentioned  diverticula  of  the  resfijihagu^  following  adhesion  of  an 
enlarged  ghmd  and  its  subsequent  retraction,  arnl,  in  the  case  tif  the 
anterior  mediastinal  and  aortic  groups,  the  frequent  ]>rrMlnetion  itf  peri- 
carditis, cither  by  eotitaet  or  liy  rupture  of  a  softened  gland  int»*  the 
S4ie. 

Authors  diiler  widely  in  their  vic*ws  as  to  the  symjvtoms  causiHl  by 
enlarged  glands  along  the*  lu^iuchi  and  trae-hea.  <  Vrtainly  in  a  great 
many  cases  the  manifcsiatiruis  are-  tpiite  trivijiL  How  otten  does  one 
And  enornnais  enlargement  of  these  glands  in  a  child  wfio  has  presented 
no  symptom  whatever  pointing  t(>  disturbance  of  the  organs  within 
the  chest  !  Among  the  syniptoni^  Barthe/  and  Siumee  sjieak  t>f  com- 
pression of  the  veins,  leading  t«t  droj^sy  ;  nf  dilatation  4>f  t!ie  veins, 
causing  eyanosis  ;  i>f  alterations  in  the  i'haraet<'r  of  the  heart  sound;- :  and 
of  attacks  of  jKiroxysmid  dys|)nu'a,  crouj»likc  in  chanieter;  with  cyanosis. 
By  sfiine  these  paroxysms  have  been  aseril>ed  to  conipreeisiou  of  the  vagi^ 
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anc!  not  to  direct  pressure  on  tlje  bifuFciitioii  of  thf  tmelioa,  A  bronehas 
may  be  com  pressed  l»y  tlje  enhu*^rt>d  and  easeous  glands,  and  cause  feeble 
breathing  in  one  lung,  witli  sibilant  rales. 

In  the  diagnosis  of  enlarged  mediastinal  ghmds  some  writers  have 
laic!  great  stress  npon  the  information  obtained  by  percussion,  particu- 
larly tlie  dnlness  on  the  npjM*r  jwjrt  of  the  sternimi  and  in  the  interscap- 
ular spares* 

(<•)  Mt'^nufrric  anti  Rett  ope  riUmai^  i  iron  pa, — ^Tuliereuloiis  atl'eetion 
of  the  glantis  of  the  mesentery,  of  the  retrujieritoneum,  and  of  the 
gastn>-[ie|iatie  omentum  is  extremely  common,  [wirtienhirly  in  children. 
Of  127  cases  of  iatal  tubereubn*ii^  in  children  iu»te<l  by  Wiitxlhead,  tliese 
gtrnetnres  were  involve<1  in  100,  while  Ashl)y  states  that  of  103  consec- 
utive pist-mnrtem  examinations  on  ebit<lrt.'n  dying  of  tuln'rculuiiis,  in 
62  tlure  wtis  tuberenltMis  nleeratiotj  of  tlie  intestines;  in  71  tbcrt*  were 
elu'csy  mesenterit*  glands  ;  in  oO,  lioth  ulcers  and  cheesy  glamis  ;  in  7, 
tuberculous  ulcers  without  involvement  of  the  glands  ;  and  in  1(5,  cheesy 
glands  without  ulcers.  Of  144  children  in  wliom  the  mesenteric  glands 
weiH?  tnbercidous,  only  44  shrnved  neither  ulcerations  nor  tubercles  in 
tlu'  intestines  (Baiibez  and  Smin^'iO^  lu  a  liirge  nund»er  of  the  ca^aes 
the  infeetiun  is  jU'imary  in  ibese  glands;  a  le.Hion  of  tlie  mucosa  i»f  tht? 
bowels  is  not  neeessitry.  In  ebildivn  it  is  highly  |irubable  that  nianv 
cases  are  due  directly  to  infectiun   with   tnlx-ivuhjus  milk. 

The  symptoms  of  *^abdominal  scrofula/'  as  it  was  ealled  by  the  oUler 
writers,  are  very  varied.  Slight  tuberculous  atlVetion  of  a  few  glands  is 
met  with  cuuKuonly  enough  in  children  who  have  died  of  various  di.sor- 
ders»  These  gruups  may  be  inviflvi-d  in  tulK^Tulous  polyadenitis,  jwirticii- 
larly  with  the  general  lymphatic  tuberculosis  already  referred  to.  The 
most  important  coialition  is  that  to  vvhicli  the  term  hibm  mf^enfrrtca  is 
usually  applied.  The  cases  are  seen  chicrty  in  children  between  the  a^jos 
of  eighteen  months  and  live  years  who  have  ha<I  chronic  intestinal 
c^itarrh.  The  iliarrhrr'a  is  the  nu>st  tronldesonu'  sym}>tom.  The  st<xils 
are  fre(]ne!it,  yellow  brown  in  i'olur,  aiul  contain  mui'us,  l»ut  not  often 
blfHwh  The  alKlomen  is  distended,  a  little  painful  on  deep  pressure,  but 
no  nodules  are  felt.  There  is  usually  sliglit  fi-ver,  but  the  gi'ncnd  wait- 
ing and  debility  ai\'  the  most  charactcristie  features.  The  disease  is 
<*bronic,  extends  over  a  year  or  two,  and  leads  to  the  most  extreme 
emaeiation.  It  is  sometimes  not  at  all  easy  to  determine  whether  tJiere 
is  aelual  tuljcrculous  disease  of  the  bowel  or  not,  as  a  rhrouic  intestinal 
(*atarrb  m:iy  be  associatc^d  with  a  similar  t^mdition  of  cxtit'nie  debility 
and  wasting. 

In  other  instances  of  tabes  mcsenterica  the  pc^ritoncuni  h  involved 
and  nmbdar  masses  may  be  felt,  and  the  alKlomiual  distention  may  be 
still  grealcr. 

In  a  Jew  cases  the  tulx^rtrulous  mesenteric  glands  form  large  alxlom- 
in;d  tuniurs. 


n,   TUBEBCUIiOSIS   OP   THE   SeEOUS  MeMBRANES. 

(1)  Tuberculosis  of  the  Pleura-— The  relationship  of  acute  pU 
to  tubereubjsis   has  U'en   the   subj^'ct   of  mueb   discussion.      While  the 
views  on  the  subjeet  are  varied,  the  geaend  tr*  ud  of  opinion  ha»  been 
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strongly  in  favor  of  the  closeness  of  the  ai?soeiation.  Liindoiizy  and  his 
pupils  believe  that  nearly  all  e^ij^'^*  of  pleurisy  are  tulieivulous  in  origin. 
Pleurisy  dfrigore  is  lie  Id  to  be  of  very  nire  (X*enrreiiee,  ami  the  jjreat 
majority  are  held  to  be  an  expression  of  an  inei])ieu(  pn 1 1 nonary  tuber- 
culosis wliich  may  appe^ir  at  any  siibse<jueiit  tinie,  i'vvn  after  the  lapse 
of  years.  Fiedler  sUites  that  nf  112  pleurisies  tbat  wen*  aspirated,  21 
recovered,  2o  ditiil  i*f  phtliisis,  and  the  'it>  whiili  reeovciH'd  fnun  the 
pleurisy  were  found  to  l>e  the  vietiins  of  other  tuhercuhius  diseases. 
Vimx'ut  Y.  Bowditch  in  hioking  up  the  subsequent  history  of  90  eases 
of  phnirisy  whieh  fMX!urre<l  in  liis  father*s  [mietiee  found  that  IV2  liad 
either  tlteil  of  tiibereulosis  or  liad  d<'V<'lo|HM|  some  ileihiite  tuKereulous 
disease.  Sear>  roUeetrd  iVom  the  literature  n^eords  of  451  etise>  of 
pleurisy,  of  whieh  17<»,  or  nliout  *il)  jK^r  eent,,  htid  eitlier  died  of  pul- 
monary tuhereulosis  or  had  become  the  subject  of  souu?  tul>ereulous 
affection*  There  are  others,  jxirtieidarly  Blachez,  Viilal,  Dreyfus- 
Brisjie,  who  think  that  the  tendency  to  regiird  the  ^reat  niajority  of  cases 
of  pleurisy  as  titbercnhHis  in  origin  itr  as  precursors  of  later  tubereulous 
disease  hns  been  exa^^^e rated.  Statistics  of  writers  who  liohl  the  latter 
opiTiiou  won  111  si\m\  to  show  tliat  persons  wlio  have  been  the  snhjec*t  of 
pleurisy  do  not  dcvelo[>  tuberculosis  sid)sefpiently  any  oftener  thitn  those 
who  have  not  had  an  attack.  The  balance  of  opinion,  however,  favors 
a  more  or  less  intimate  rein  t  ions  In  p  between  tlie  two  diseases.  In  the 
sttidy  of  the  eases  in  the  Jttfnis  Hoj^kius  Hosjiital  which  I  made  tor  the 
Sluitluck  Li'etnre  (IHl):])  1  tound  I  bat  the  incidence  of  tuberculous 
pleurisy  in  pHst-mchrteiu  exaini nations  on  individuals  who  had  been  the 
subjects  of  pleuritif^  efl'nsiou- — either  fibrinous,  sen>-fibrinous,  hemor- 
rhagic, or  pundent — ^w^as  a  trifle  less  than  32  pt^^r  cent.  The  pleurisy 
was  tul»ereulous  in  »i2  instances  tnit  of  101  successive  cases  in  which 
effusion   was  present. 

Althoutjjh,  clini«*ally,  there  is  nothin*^  positively  eharaeteristie  uf 
tnbcreulons  pleurisy,  there  are  features,  to  say  the  least,  su^jtrestive.  A 
slow,  insiilious  onset  is  common,  although  by  no  means  distinctive.  In- 
de*:M^I,  the  disease  may  come  on  abruptly  w^ith  a  stitch  in  the  side  or  even 
with  a  chill.  The  onler  of  frerjueney  of  the  commonest  symptoms  of 
which  tlu*  [lattents  complain,  luid  fiir  which  tlan-  seek  n4ief,  are  couj^h, 
ilyspufca,  pain  in  the  side,  anil  lastly  chills  and  fever.  Coup:h  an*l  loss 
of  weight  for  several  months,  haemoptysis,  or  a  previous  attack  of 
pleurisy  are  si^niticant  piints  in  the  patient's  history.  There  niav  be 
tubrii'MJosis  in  the  family »  althouj[jh  in  many  cases  no  j^ueli  pf^sitive 
in  formation  is  ofjtaiiaable.  The  diameter  and  t^jntents  of  the  exudate 
vary  greatly.  It  may  l>e  s4'ro-librinous,  simply  semus,  hemorrhagic, 
H«»r(»-iMirnlent,  or  pundent.  Of  these  the  hcmoi-rlia^ic  and  sero-ptirnlent 
are  the  most  fretpumt.  The  tliin,  slightly  opalescent,  s(*i'o-|>nruIent 
exudate,  often  w^ith  a  greenish  tint,  and  which  microscopically  contains 
pmnular,  fatty  matter  and  only  a  few  leucocytes,  is  alnu>st  cliaract«*ristie 
of  a  tu!M*rcadous  lesiciu.  The  <*«»ver-sli|i  and  cultui*e  tests  give  variable 
H'Sidts.  It  is  genendly  I'onccdcd  by  bacteri<ih*gists  that  the  great 
majority  of  tuberculous  effusions  sire  sterile;  r^rganismH  an*  neither 
found  on  the  cover-slip  prcparatiims  nor  is  any  growtli  obtaine*!  tm 
culture  meilia.  A  sterde  effusion  i^  therefore  reganled  as  favoring  the 
tulierctdous  character  of  a  jdeurisy.      In  one  of  my  eases  with  sero- 
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fibrinous  exudate  tubercle  bacilli  were  definitely  determined  in  the  effu- 
}?ion  after  tlie  patient  liud  been  tjipped  on  re|>(^ated  oecii^^ions.  The  bac- 
terioloirieal  cxinninatiun  of  i\\v  jmrulent  tubereuIoiK*  exudates  al(^  gives 
Viiriabli*  result>.  In  a  certaiii  |»^rcentage  of  aeute  easels  tubercle  bacilli 
may  lie  abundant.  Hu'y  may  occur  alone,  a.s  was  demonstrated  f»y 
P Hidden  in  one  of  his  cust\s.  In  other  instances  only  \\\i^  organisms  of 
iliplocncei  are  pivsent,  or  the  exudate  may  \yQ  entiit'Iy  ne^tive,  Pansini 
has  ritipiiasizcd  the  unpurtan(*e,  from  a  teelinical  standpoint,  of  exaniin- 
iui:  larj^er  tjuuntities  of  *^xudate  than  can  l>e  obtained  by  the  ustml  ex- 
plonttory  puncture  witli  the  liy|nKlt»rniie  m  rin^e  and  the  use  of  animal 
inoculations,  as  without  surh  piveautions  the  Ijacilli  may  readily  €»?ieape 
observation.  His  own  studies,  made  on  large  quantities  of  the  exudate, 
showed  tnben^le  bacilli  present  in  G  instances  out  of  15  cas^e^  of  ^ro- 
fihrinons  etfusion.  The  iinportauee  of  the  injection  of  the  exudate  into 
the  pcrituneal  cavity  of  ^uhK^a-pigs  has  l>ecn  deni  oust  rated  by  French 
observe  rs,  wlio  liave  ohiaiucil  positive  results  iu  tlie  sero-fibrinuiis  and 
purulent   pleurisies  of  individuals  ap|KrrentIy  not  tulM*rtadonf<. 

Tlie  nature  of  a  jileurisy  may  not   be  ajipai-ent  for  montli.'^  or  years, 

wlien  the  onset  of  tubeix'ulosis  in   other  |mrts  may  indicate  the  true 

character  of  the  prcx-ess.     Fi'oni  year  to  year   I  am   more   and   more 

.impressed  witli   the  fre<juency  with  vvliieh   the  snbjeets  of  pleurisy  with 

'  e ff  1 1  s  i  iui  s  u  I ise 4  u e  n  1 1  y  d  e \h /  h  4  >  t  u  I  »c  re  u  1  os  i  s. 

Tnbercuhpus  pleurisy  may  be  a  part  of  a  general  miliary  infeetion, 
but  rarely  <lo  tlie  |jh'innti<»  sy[u|)toms  dominatCj  or  even  become  ppo- 
nouneed  enough  to  attniet  attention.  From  the  character  of  the  on!»et 
and  the  course  of  the  disease  one  recognizes  two  main  ehisseg^ — acute, 
and  the  suljacute  and  ciirouic  tuberculous  pleurisies,  to  whieli  may  l»e 
added  a  third,  tlu*  pleinisy  which  forms  a  i)art  of  a  general  s€Tou si*  mem- 
brane t  ubercu  iosi  s. 

1.  Acute  TuBERccLors  Pleurisy, — ^As  aln^ady  staled,  it  is  im- 
p4j8sible  to  estimate  the  proportion  of  instances  of  acute  pleuriBV  due 
to  tuhercnlosis,  whic^h  has  Ixcu  vai-iously  )ilaceil  at  (Voni  40  to  80  jx^r 
cent,  of  all  eases.  Tlie  disease  is  raruly  fatal  during  the  acute  attack. 
Many  eases  entirely  recover,  a  few  lieeonu'  clirouit*  iji  their  r*an>e,  and 
a  variable  nunilier  develop  tuberculosis  at  Mime  later  date.  We  are  able 
to  recognize  three  groups  of  cases  in  which  the  onset  is  acute: 

(a)  Acute  Tahtrru/on^  Pkurm/  tntk  SuhMa/ueni  Chronic  Caurst^ — 
Castas  of  tuberculous  |>h»urisy  occur  in  whieh  the  onset  is  abnipt,  with 
pain  in  the  side,  fc vt*r,  cough,  and  sometimes  with  a  chill.  The  {>o!N?i* 
bility  of  tlicir  ru[)er(nilous  nature  may  not  l>e  cousith'red,  ^'^  the  {mtient 
may  be  in  ex<'ellcnt  j>hysieal  develo]>uient  anil  the  family  histoiy  may 
lie  grHNl.  There  is  notliing  in  the  course  of  the  disease  to  at  first  excite 
suspicion.  Owing  to  the  aecumnlation  of  fluid,  iY»|x^ateil  aspirations  may 
be  necessary,  and  tlie  patient  iinally  recovers  from  the  attack  with  or 
without  a  thickened  pleura.  The  ]>h»urisy  may  recur,  and  the  ca^» 
bet'cancs  ont^  of  t'lironic  [ileurisy  with  thickcjiing  of  the  membmue^, 
whilst  eventually  the  true  natin-e  of  the  disease  is  mauife>teil  by  the  difir- 
covery  of  definite  tul>ercnlous  lesions  in  the  lungs  ami  possibly  ako  in 
other  parts  of  the  body. 

(h)  The  iStTohthifif  ttiui  Tvrmhiaf  Aeute  Titberctdons  Pfertrmy, — CaDe6 
of  general  miliary  tuberculosis  in   which  the  pleural   nn'nibranes    are 
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involved  with  other  (mrtis  do  not  eomt'  iiiuler  this  beading.  A  miliaiy 
ernptiuii  is  very  often  seeoiidarv  to  a  hR*al  tiihereulHsis  in  the  hin^,  and 
under  thesr  firi^iinistanees  the  exudatt*  is  usually  tilirinfuis.  It  iiiiist  be 
i\;*nu'rnl>ri\'d,  however,  that  a  pleurisy  in  tlie  i-nurse  uf  a  puliniinary 
tiibereidt>si>  is  nut  always  dne  to  the  |)resenee  tif  tubereles,  Pust-mor- 
tein  we  t*ertainly  see  aeute  miliary  tiiliereulosis  of  tlie  pleura  most  frt*- 
cpiently  in  the  .subjects  of  some  elirunic*  inalaity — aHeetion.s  of  tlie  heart 
UMi!  arteries,  ehronie  BrightV  ihsease,  atid  sek^roses  of  vari«>us  sorts. 
Gent'ndly  there  are  found  ohl  f(H'i  of  tabenndous  disease  soniewlu'iv  in 
the  b«wly,  a  easeons  nmbdr  at  the  ajwvx  <d'  one  of  the  lini^s  or  in  the 
l>roi]t'hial  or  Taesenterie  ^^daiids,  Attentitm  has,  in  ret-ent  years,  been 
I'eptnitedly  direeted  to  the  assocaatitai  «d'  tubereulosis  of  the  serous  mem- 
branes, most  eommonly  fd"  the  {>eritoiieum,  with  eirrhosis  of  the  liver, 
but  a  nnmber  of  instanei's  of  terminal  tubereulosis  of  the  pleura  as  well 
luive  eonie  under  mv  eare  in  this  dis(^as<.%  and  it  mav  exist  without  hav- 
iDg  cauHfl  sntbeient  syuiptonts  to  arouse  attention. 

(e)  Artife  Tithfi'cuinux  Snppttrtffirr  Pfntrm/. — It  ha^s  been  recognized 
that  a  eonsidenible  number  of  the  purulent  |ileurisies  designated  as 
latent  and  ehronie  dej^end  on  tulH^nndosis,  but  it  is  not  so  generally 
known  that  acute  ulcerative  and  sujipunitive  disease  of  a  most-  severe 
tyjM?  may  ot^ein^  and  run  a  very  rapi*!  eoursi-.  Here,  ulsn^  the  onset  of 
the  (bs4"ase  is  often  alirupt,  witli  pain  in  the  side,  cough,  fever,  and  not 
infre(pienrly  a  chilly  and  nu  suspicion  of  its  tuberculous  nature  is  at  first 
entertained^ 

2.  Subacute  and  Chronic  Tuberculous  Pleurlsies. — The 
cases  under  this  heatlin^f  group  themselves  into  two  classes— those 
with  effusion,  and  the  *'bronie  adhesive  fonn,  the  former  being  the 
most   counmui. 

(a)  IVifh  SerO'Jibrinouji  Efusiou. — Tlie  affection  may  l>c  primary,  or 
at  least  most  ext^nisive  in  the  pleura,  or  secondary  to  manifest  tubercu- 
losis of  the  lungs.  This  forms  a  most  impr*rtant  «li vision  of  the  tulx^r- 
culons  pleurisies,  and  comprises  a  considend>le  proportion  of  all  the  eases 
with  insidi<uis  onset  :ind  elmmie  course.  The  true  ilianicter  of  the  dis- 
ea.He»  i^  ofteii  overhj<iked,  ancl^  although  it  is  s|>oken  of  as  primary  in  the 
pleura,  in  ahnost  every  instaiiee  there  are  tuljenndous  f<M'i  in  tlie  lungs 
or  bniuehial  glands  (»r  the  pnn-ess  has  extendeil  from  the  jicritoneunu 
There  arc*  cases  in  whieh  the  termination  is  in  pulmonary  tulK?reidosis 
or  genend  miliary  tubereubisis.  In  these  case-s  the  sero-lilirinous  effu- 
sion ofU'u  has  a  greerjish  tint,  and  is  sometimes  a  littk'  turbid.  Ba<'terio- 
logit^dly,  the  exudate  is  eommonly  sterih%  though  occasiunally  tubertdc 
baeilli  are  tbiniil   in  considerable  nnnd*crs, 

(A)  With  Pnnth^nt  ICrtuhttr, — The  acute  form  already  s|>oken  of  is 
very  rare.  Mncli  nnu'c  fVe4p»ently  it  is  subaeute  in  iniset^  ehronie  and 
latent  in  its  course.  The  eifusion  i.s  nsmdly  sert>-purulent,  thin,  and 
often  efintains  a  large  amount  (4'  fatty  matter, 

(e)  i'hmtiw  Afihi'Hfve  Tuhrrvifluun  Phnrisif. — This  form,  clianieter- 
izetl  by  an  enormous  thi<'keiiing  of  tlie  pleund  layers,  may  (^xist  as  a 
primary  |*n4ifenitivc  process,  in  which  tlie  tubcivles,  develojung  in  the 
pleui*al  memlutmes,  cause  an  early  adlu^sinn  of  tlie  surfaces,  and  there 
is  at  no  time  much,  if  any,  serous  exudate.     Witli  the  gnidual  deveh^p- 

'  Fur  a  renmrkulLiie  iltiiKtratlve  ease  see  my  Shatinck  Lcciure,  1893« 


r 


ruBKRcnosjSL 


f»eiit  of  the  ttib^rclee  tlie  laver**  lieecifUL*  g^reatly  thickened,  measuring 

SMn  1  Ui  2  ctfu  fir  more  in  atametBr,  ^nd  on  set*tion  they  are  ^een  to 

^  RUiil*^  n\i  of  diHni^*  tuWrc4jlcm^  tbBue,  \dth  30merime^  ea.^e«>ii^  tayt^r* 

^  grc-itr  4i<*vi!<>|iriK*nt  of  fibroiijs  Us^ue.     With  the  t^i^eeptioo  of  tk 

olvL^mL'tit  of  the  broDcbinl  gkisd§  this  may  be  the  only  mbemilmt^ 

BOM*  in  t\u*  btnK".     The  aftbctinn  may  be  Imiited  to  one  ,iide  or  liibl- 

lal.     Mu(*li  tnori'  frequently,  with  very  grt^it  thitketiiiig,  aod  pediap 

'I  ttic'  u j*i it*r  zone  union  of  tlie  pkiiKi]  nienibnuic>.,  there  i^  j^^jiarati'in 

'  tJie  luyiTf*  Ik*Iow  and  un  the  diaphnigmatie  surfjice  by  an  exudain 

ually  §eru-iibrinous,  but  ^umerimeEi  uontaining  etirdy  or  even  cht'eM 

lateriaL     It  may  Ik*  extremely  difiBcidt  to  n'tnigituse  on  tir^t  examiEka- 

oti  that   the  piYM'es^  is  tiiberculouii?.     A  chronic  tubcrcitloii^  pletiris^r 

*jiay  cxifcit  for  a  long  time  and  lead  to  great  thickenings  tvithout  aor 

extension  ni  the  fibn^id  process  into  the  hnig :  only  in  ver\*  mre  in^tane^ 

do   the    iibrrnd    pnn'csses*  of  the    pleura    invade    the    hmg   tiai^iie  aoJ 

lead    to  exteasive   sclerosis, 

;]»    Ah  a   FAIIT  up    A    GENERAL   HEROim  MEMBRANE   TrBERCriX^IS^ 

a  form  which  will  be  conHidiM'cd  later,  (See  p,  774,) 

TuberculaaB  pleurisy  secondary  to  disease  in  the  lungs  is  of  veff 
friMpient  oi-cnrmnee*  Adhe8ion,'i  and  a  ehnniic  pleurisy  result,  which 
in  wonic  instanceH  may  be  simple^  but  usually  tubercles  are  ^inUt^rvtl 
throughftut  the  adbeKious.  An  acute  jik»urisy  with  effusion  niav  result 
frtnn  direct  extension  from  the  lungs.  The  plennd  t^xiidate  niiiv  Itt* 
ft«*ro-fibnniuiH  or  bcmorrhiigic  or  may  become  purulent,  Flimlly,  a 
Very  coinmim  occurrence  in  |>ulnionary  tuberculosis  is  the  pc^rfonitkm 
of  a  sufM'Hiciul  wpot  uf  sofreiiing,  witli  the  production  of  a  |>yo-pueii' 
nioihonix. 

Jn  a  majority  of  cases  the  pleura  is  directly  infected  from  the  lung, 
in  other  instances  from  tuberculous  glands  in  the  mediastinum  or  from 
cold  abscesses  in  the  thoracic  wall.  There  may  be  a  direct  infection 
of  the  lymphatic  system.  A  majority  of  us  inliale  tubercle  bacilli  from 
time  to  time.  Sliould  any  of  these  escape  the  phagocytes  of  the  bron- 
chial tree  or  of  tlic  alveoli,  they  jxiss  through  the  oj^enings  in  the  latter 
and  reach  the  alveolar  stroma.  Those  which  reach  the  most  superficial 
air  cells  may  pass  into  the  wide  subplcural  lymph  spaces.  It  is  stated 
that  there  is  an  intimate  connection  between  these  lymph  spaces  and 
the  plcunil  sac,  so  that  it  is  quite  possible  to  conceive  of  a  direct  en- 
trance of  the  bacilli  into  the  pleura.  More  commonly,  however,  the 
disease  spivads  from  a  subplcural  nixlulc  or  lymph  node  in  which  tubercle 
bacilli  have  ovcivomc  the  tissue  ivsistauce  and  have  set  up  a  local  tuber- 
i'ulous  tiHMis.  Hernandez  has  studied  the  subject  of  pleural  infection 
from  tuberculous  fiK*i  in  the  vertebral  or  cervical  lymph  glands.  Owing 
\o  the  wide  communication  which  exists  between  the  lymphatics  of  the 
IHritoueum  and  those  o\'  the  diaphragmatic  pleura  and  mediastinum,  it 
is  ipiite  apjviivnt  that  infection  from  the  |KM*itoneal  cavity  may  readily 
taki*  [>lace.  In  nuv  iustan^vs  the  tul>ercul(Uis  prixH^ss  may  result  from 
iliivct  extension  from  tul>eivulous  disease  o{  neighboring  bones. 

l>iAi;Niv<is. — The  diagnosis  o\'  tubeixulous  pleurisy  often  presents 
givat  ditliculties.  Neither  the  ap|H\iraiu'e  o(  the  individual,  the  family 
historv,  the  minle  o(  onsi^t,  the  coni*se.  nor  the  ehanicter  of  the  ex 
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may  in  any  way  be  suggestive.  The  grrtupr  of  lymph  ^bott  oifltigiKias 
to  the  pleura  should  be  thoioi^faly  exanuoed.  R^pieated  examiiBd*>Ds 
of  the  sputum  should  be  mjMle«  as  doc  infrev^oeDtiy  doahtfol  cas€s  are 
cleared  up  by  the  findii^  isi  bacilli«  wiiicii  may  cr^ne  frr^n  a  very  >iiiall 
focus  of  softening  tubercle  in  eoniKctioo  vith  a  hnjioefan^.  Aidi«:Migh 
there  is  nothing  pathognomoiiic  in  the  macrcKsoijpkal  appearance  iA  the 
exudate,  yet,  as  already  stated,  it  may  present  ?a^:«?tive  features.  The 
negative  result  on  bacteriological  examination  iavory  the  tuber(rulc4is 
nature.  The  most  suspicions  instance:?  are  those  in  which  die  fluid 
constantly  recurs  in  spite  ai  repeated  tappings,  and  in  which,  widi  ap- 
parent diminution  in  the  amount  c^  the  exudate,  the  flatne*^  perasts, 
with  shrinkage  of  the  affected  side. 

^2)  Tuberculosis  of  the  Fencaidinm. — On  both  the  epi*  and  peri- 
cardium  miliar}*  tubercles  are  not  infrequently  frmnd  in  case^  of  general 
infection.  Extensive  tuberculous  disease,  cau^ii^  great  thickening  of 
the  membranes  or  exudate,  is  much  more  comm«^»n  than  is  suppjsed  and 
is  often  overlodced. 

(a)  Acute  Tuberculous  Penenrffiiis. — Thi*  i-  cau^^  m^f^t  cr^mmonlv 
by  direct  invasion  of  the  membrane  from  a  tubereuh^L^  lymph  gland. 
Less  frequently  it  is  due  to  direct  exten^^»n  frrnn  the  lun^.  and  it  mav 
develop  also  as  a  secondary  infection  from  cane^fUJi  ma-r^-^  in  other  parts. 
While  usually  sero-fibrinous,  the  exudate  i-  in  many  fa-es  hemorrhage. 
The  tubercles  are  often  small,  and  unle**  «irefully  •^iught  for  readilv 
overlooked.  The  exudate  may  become  purulent :  the  membrane^  thicken, 
and  the  nature  of  the  trouble  may  wpi  Ije  evident  without  microscopical 
examination.  The  purulent  tuberciih>u.*  effusion  in  these  c-ase:^  mav  be 
enormous,  and  the  condition  ha.*  frequently  Ufcn  mistaken  for  pleuri-v. 
In  a  case  reported  by  Musser  the  pericanlial  jsa/r  c<^>ntained  64  ounces 
of  pus. 

(b)  Clironic  Tuberoulotus  Feri^^rfVitv'. — Tlii*  may  ^xx-iir  in  a^srx-iation 
with  caseation  of  the  bronchial  gland*  or  mon-  fnfr|ijr-ntly  of  the  anterior 
mediastinal  lymph  glands.  Other  in-ftan^-e^  arr-  a*-oriateiJ  with  tuber- 
culosis of  the  pleura  or  of  the  lung.  .Sr>rn^'times  th<-  jierir-arditi*  i>  onlv 
a  part  of  a  general  infection  of  tlie  y4:nA\^  membrane-*.  O*ca*ioiiallv  it 
is  due  to  exteasion  of  tuberculoa*  di.^^.w,-  irtnn  the  •tf-niiiin  or  fn>m  the 
spine. 

The  disease  is  met  with  at  all  j¥ -rirxl-  of  lifV-.  and  anion<r  mv  <':i><-< 
there  was  a  child  of  five  year«  and  a  man  of  -^'V^nty-two  vKtr-  of  a*r*\ 
The  layers  of  the  pericarrlium  arr-  thifk<ii<-il.  and  jir*-<nt  rh<H-y  nKi>M*s 
or  diffuse  infiltrated  tulxTc-h-.  Thf-  membrane*  an-  fhwly adhennt.and 
in  the  fibrous  connective  ti?»*ue  U'tw^'im  thf  thick<neil  layfr>  (which  has 
often  a  grayish  red  appearani-<M  th'-n*  may  U-  miliar}-  tiiUnh*. 

We  may  reccignize  four  jrrou[»r  of  ca?^*  of  tulK-nnloiis  jM'ri<-anliti> : 

First,  thor^e  in  which  tin-  r^ondition  i*  entinly  latent,  and  the  disi^ase 
is  discovere<l  accidentally  in  individimU  who  have  dieil  of  other  affec- 
tions or  of  chnjnic  pulmonary'  tnUrfuh^-i^. 

A  second  group,  in  whifh  the  symptom-  an-  thr>*^?  of  canliac  insuf- 
ficiency following  thf  dilatation  and  hyjKTtrophy  fons<.»<juent  ajH»n  :i 
chronic  adhesive  jK^rirranliti*.  Th«-  *ym|itorn*  are  tho>^»  <»f  c:inliar 
dropsy,  and  .suggest  either  idio|jathir'  hyjir-rtrophy  and  dilatation,  or,  if 
there  is  a  loud  blowing  systolic  murmur  at  the  aj>ex,  mitral  valvt*  ilis- 
VoL.  I.— 49 
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ea8e,  either  ins^uffidency  or  staiiosis*^    The  conditioii  of  acUierent  |*ri- 

cartliiim  i.-^  UMially  overl<n»k€HK 

In  ;l  thini  ginup  tlu^  cHiiiciil  picture  is  that  of  an  acute  tuberrtilodii, 
ber  gt'ntnil  or  witli  ccR"ljn>-spiiiaI  niatiite^tatioo^,  which    Ims  liad  iU 
ungin    from   the   tuberculouj^  pericardium  or  tuberciiluus    medkiitititl 
lymph  ghm<l£«, 

A  fourth  group,  with  symptoms  of  acute  jiericarditii-,  includes  imam 
in  which  the  affection  h  acute  and  accomjMinied  \iith  more  or  less  exu- 
dation of  a  gerofibrintms,  hemorrhagic,  or  purnlent  character,*  Thepp 
may  be  no  s*uspicion  whutcver  of  tlic  tni3eiTuJou.s  nature  of  the  troohtt. 

DiAGNOBia — ^The  diagnosis  of  tubcreiiloiLs  jM?ric4irditis  is  extfeznely 
uncertain.  In  the  lai^e  group  of  t^ftt^s*  in  which  tlie  menibmnes  air 
thickened  and  unitetl  the  difficuhies  are  thof?c  whicli  i>ertiiiii  to  the 
reiH>gnition  of  adherent  pericarfHum — difficulties  which  are  enormoti^lf 
enhanced  by  the  state  of  airdiac  iij^nffieieney  with  which  tlie^  e«s^ 
usually  come  under  ohHervatioii  for  the  fin*!  time.  In  chiklrcn  with  i 
history  of  rc|x'tittHl  attacks  of  rhetuiiati^m  the  bulging  pn^H>n1ium,  ^t»- 
tolic  retraction  of  the  ajwx  region^  the  fixation  of  the  upjK*r  limit  of  mr- 
diac  dulne^i^,  and  the  diafitoUc  rebound  #*peak  for  adhei*ent  [ieri<*jtriUmn ; 
and  if  in  a  case  of  this  sort  there  has  wen  no  hi^^tory  of  rlieuniaition. 
and  i\\  oil  the  other  hand,  there  are  indirntiuiis  elsc*whcre  of  tial>er«*uloflSt 
a  pntbabk'  diagnosis  may  be  made*  In  the  vixhvs  which  si*t  in  an  acoif 
perieiirditis,  unless  then?  are  evidences  of  tubercuhjsig  in  otiicr  }iaft#,as, 
for  instance,  in  the  left  jileum  or  in  the  pcritnneimi,  or  there  nr^  sr^ign^ 
of  local  dii^a-^e  in  the  lung,  and  tubercle  baeilli  have  been  ftuind  in  die 
ex  jK'c  to  ration,  the  diagnosi.^  cannot  be  made.  The  effiLsion  mav  be 
equally  a^  grpat  in  tuhenndous  a;*  in  rheumatic  |>ericarditis.  If  mra* 
center  is  be  performed,  the  presence  of  a  l)lo<^ly  exudate  is  decitlcdh*  in  ' 
favor  of  tuberculosis ;  once,  at  k^ast,  tubcrcU*  bacilH  have  been  found 
(Kast).  The  clinical  features  themselves  offer  no  criteria,  though  it 
would  seem  ju'obable  that  in  the  acute  cases  with  sero-fibrinous  exuda- 
tion the  course  is  more  protracted  and  the  fever  more  irrc*gular  than  in 
the  ordinary  forms  of  pericarditis  ;  and  in  such  a  case  the  development 
of  diffuse  signs  in  the  lungs  may  lead  to  a  strong  suspicion  that  the 
process  is  tubercidous. 

(:V)  Tuberculosis  of  the  Peritoneum. — Our  knowledge  of  this  affec- 
tion has  been  much  extended  of  late  years,  partly  owing  to  the  care  and 
attention  with  which  the  cases  have  been  studied,  and,  owing  to  the 
facility  with  which  surgeons  and  gynecologists  now  explore  the  abdomi- 
nal cavity  for  ol)scure  conditions  of  all  sorts,  we  have  learned  a  great 
deal,  not  only  about  the  ukmIc  of  origin  of  the  disease,  but  about  the 
various  phases  of  its  evolution. 

The  disease  occurs  at  all  ages.  It  is  very  common  in  children  in 
association  with  intestinal  and  mesenteric  tuberculosis.  It  may  occur 
in  advanced  life.  I  have  described  a  case  in  a  patient  eighty-two  years 
of  age.     Ol'  357  cases  which  I  have  collected  from  the  literature,*  there 

'  Tliore  are  cases  of  adlierent  j>ericanlium  in  whicli  a  bruit  is  heard  which  resem- 
bles the  rumbling  presystolic  nnirmur  (  Hale  White). 

'  For  illustrative  cases  of  the  different  clinical  forms  see  American  Jaumed  of  the 
Medical  Srienres,  January,  1893. 

^  Johns  Ilopfcim  Hospital  lieporis,  vol.  ii. 
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were  under  ten  years,  27  ;  between  ten  and  twenty,  75 ;  from  twenty  to 
thirty,  87  ;  from  thirty  to  forty,  71 ;  from  forty  to  fifty,  61 ;  from  fifty 
to  sixty,  19  ;  from  sixty  to  seventy,  4;  above  seventy,  2. 

It  i.s  generally  stated  that  males  are  more  frequently  attacked  than 
females.  In  the  recently  collected  statistics  females  predominate,  owing 
to  the  frequency  with  which  laparotomy  has  been  performed  for  this 
condition.  In  America  it  is  a  more  common  disease  in  the  negro  than 
in  the  white  race. 

The  process  may  be  primary  in  the  peritoneum  and  confined  to  this 
membrane,  which  was  the  case  in  5  of  17  post-mortem  examinations. 
In  a  very  considerable  proportion  of  all  the  cases  the  disease  is  sec- 
ondarj'  to  tuberculosis  of  the  Fallopian  tubes ;  in  a  smaller  number  of 
cases  to  affection  of  the  vesiculae  seminales  and  prostate.  Tuberculous 
salpingitis  is  an  extremely  common  disease.  In  my  colleague  Kelly's 
ileiMirtment  there  were  examined  anatomically,  by  Dr.  CuUen,  12  speci- 
mens during  a  period  of  twenty-seven  months. 

J.  Whitridge  Williams  has  also  shown  that  certain  forms  which  look 
like  ordinary  salpingitis  show  on  microscopical  examination  the  presence 
of  tubercles. 

Another  common  method  of  infection  is  through  the  intestines,  and 
some  of  the  most  severe  cases  are  those  in  which  the  disease  has  followed 
a  primary  tuberculosis  of  the  bowel.  Some  authors  have  insisted 
siHicially  upon  the  great  frequency  of  infection  from  the  bowel,  though 
it  is  probably  not  of  equal  importance,  in  women  at  least,  to  infection 
from  the  tubes. 

In  another  group  of  cases  the  infection  seems  to  be  through  the 
lymphatics,  and  the  peritoneum  is  involved,  with  the  pleural  and  peri- 
cardial surfaces,  in  a  general  serous  membrane  tuberculosis. 

It  is  interesting  to  note  that  certain  morbid  conditions  of  the  ab- 
dominal organs  predispose  to  the  development  of  the  disease ;  thus 
j>atients  with  cirrhosis  of  the  liver  very  oft^n  die  of  an  acute  tuberculous 
peritonitis.  The  frequency  with  which  the  condition  is  met  with  in 
oi^nitions  ujwn  ovarian  tumors  has  been  commented  upon  by  gynecolo- 
gists. Many  cases  have  followed  trauma  of  the  abdomen.  A  very 
interesting  feature  is  the  development  of  tuberculosis  in  hernial  sacs. 
The  condition  is  not  very  uncommon.*  In  a  majority  of  the  instances 
the  coiulition  has  been  found  acx^identally  during  the  operation  for  radi- 
cal cure  or  for  strangulation.     In  7  instances  the  siic  alone  was  involved. 

Three  forms  may  be  recognized : 

{n)  Acute  Miliary  TuhemUoHis. — This  form  may  be  latent  or  form 
part  of  a  general  tuberculosis,  and  the  abdominal  sym])toms  may  not 
attract  attention,  but  in  other  cases  the  symptoms  from  the  outset  are 
those  of  an  acute  peritonitis.  On  opening  the  cavity  post-mortem  there 
is  usually  a  si»ro-fibrinous  or  sero-sanguin(»ous  exudate,  rarely  purulent, 
which  may  be  in  large  amount.  The  entire  numibrane  is  covered  \iith 
miliary  granulations  of  various  sorts,  which  are  fresh  and  usually  sur- 
rounded by  zones  of  hy|)er8emia.  In  a  few  of  the  very  acute  cases  the 
prcMcss  is  really  ulcerative,  and  therc^  are,  without  much  exudate,  tuber- 
c](»s  which  have  rapidly  undergone  softening — an  anatomical  condition 
the  counterpart  of  that  which  has  been  described  in  the  pleura  as  acute 

'  See  Brans'  Bdlrdgey  Bd.  xi. 
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cemtive  tiiberewloiis  pleurisy*     In  ii  few  of  ihetre  erases    ruWiiniloii^ 


isioim  have  not  been  found  elsewhere,  but  in  i\  hr^c  proportion  of  tlit^ 

-ibjecta  the  cli-^ase  is  seeomian%     Tlie  syniptomt?  c»t"  tlie  aetite  form  an* 

\ry  varied.     The  on^t  may  be  so  i^udden  tliat  the  diagii4>fiirH  of  enteritii 

of  hernia  ins  niade,  and  in  one  vrn^e  an  iJjieration  for  ^^tmni^ulated  her*J 

wui^  wrformciL     More  frequently  the  aeute  f^yinptoms  of  the  on^^t 

ead  to  tile  diagnosia  of  a  simple  i^oritonitis.     The  fwitieiit  eomjdain.^  of  I 

xloniinal  |>ain  ;  there  m  tenderiie^j^  on  pre^t^ure  and  the  symjit*^!,'*  of  1 

Myites  gnidnaUy  develop.     In  a  hrgQ  group  of  cii^^s  the  otiset   ih  uiami 

'-^idual,  and  the  general  ?iyui[jtora.s  livershauow  entin?ly  the  lt>cal  eondi-' 

n.  The  ft.*ver,  slight  abdominal  tenderness,  the  tympiiiite.s^  and  the 
.iironic  course  and  low  typhoid  state  lt*ad  vt  ry  frequently  to  the  *Uag- 
nosis  of  enterie  fever.  In  other  acute  eaj^es  the  dist*ase  set.«  in  with  tlie 
mo?it  pc^rsistent  vomiting,  Aeute  pleurisy  sometimes  develops?.  The  ^^ 
fever  is  variable.  It  is  usually  a  marketl  symptom  in  the  aeute  ^%¥^  ^M 
in  whieh  the  temperature  may  reach  103°  or  104°  F.  In  this  form  of  the  " 
ditsea^  recovery  may  oeeur,  either  ^|xmtaneoui^ly  or  after  lapiirt^toniy,  ^ 
(^>)  Ckroftif'  uketafiVt'  fuhrixnioHis,  |K*rhap8  the  most  eonimoti  lomi  ^M 
of  the  disea^,  is  chanieterized  by  the  prt»sc*nee  of  lai*ger  giT>wths,  whidi  ^^ 
tend  to  easeate  and  ideerate  and  whieh  may  lead  to  iK'rforatiou  of  tlje 
intestinal  eoils.  The  exudate  ]^  Hen»-purident  or  {Hirnlent  ;  In  otlirr 
iui^tanees  it  ban  a  slightly  ehmM^lute  eolor  or  may  hav*'  a  fatty  npiw-jir- 
anee.  It  is  often  s;u'eulate<L  The  abthanen  is  usually  pn)n)iia'ni  and 
tender,  and  mMlular  masses  ean  \w  Mi,  A*Ihesions  sometimes  take  phti^ 
abou  t  the  na  v  el ,  a  rid  1 1  u:  re  i  s  a  red  n  ess  o  r  a  regi  im  o  f  i  n  ti  1 1  ni  t  i  o  1 1  ;  m  mit^ 
tiniejs  there  i^  t>eriund>i Ileal  suppumtiim,  and  a  discharge  of  pu.^  (akt^ 
place.  The  fever  in  usually  irregular,  and,  when  then*  is  miieh  stippu- 
nitiou  or  eneap.sulated  [MK^kets  of  pu?^,  may  Iiave  a  heetic  ehuraeter. 
Low  teulpenUn^e^^  are  not  set  eonnm^n  in  this  tyiw^  as  iti  the  ehronir 
fibrous  form.  Walter  Channing  made  a  very  interesting  study  of  the 
temjKirature  in  a  ease  of  tubereulosis  of  the  tubes,  with  tuberculous 
pelvic  abscess  and  perforation  into  the  rectum  and  chronic  tuberculosis 
of  the  peritoneum  and  mesenteric  glands.  The  tem{>eniture  was 
recorded  for  a  period  of  two  years  and  three  months.  The  total  num- 
ber of  observations  amounted  to  1582:  409  times  there  was  a  rise 
between  100°  and  102°  ;  87  times  there  was  a  rise  between  102°  and 
105°  ;  twice  105°  and  several  times  104.4°  was  reached.  Ascites  may 
occur  in  this  variety,  but  the  exudate  is  rarely  in  large  amount  and  is 
usually  sero-j)urulent. 

(c)  Chronic  Fibroid  Tuherculos-ix. — In  this  variety  the  tubercles  arc 
hard  and  sclerotic,  often  surrounded  by  areas  of  pigmentation ;  the 
membranes  are  usually  agglutinated  and  the  omentum  is  puckere<l  and 
rolled  into  a  firm,  hard  mass.  The  form  is  not  infrequently  found  as  an 
accidental  condition  in  |>ersons  who  have  died  of  other  diseases.  It  is 
in  this  chronic  fil)roi(l  type  that  we  most  frequently  see  deep  pigmenta- 
tion of  the  skin,  which  may  be  so  pronounced  as  to  lead  to  the  diagnosis 
of  AddisonV  disease.  The  temperature  may  be  subnormal,  and  for 
weeks  at  a  time  the  morning  temperature  may  not  be  above  96°  or  97°. 
This  form  is  very  frequently  associated  with  chronic  fibroid  tubereulosis 
of  one  apex. 

There  are  several  points  about  tuberculous  peritonitis  which  require 
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special  consideration.  Of  these  the  most  important  is  the  formation  of 
tumor-like  bodies.     These  may  be — 

[(i)  Omental,  due  to  puckering  and  rolling  of  this  membrane  until 
it  forms  an  elongated  firm  mass  attached  to  the  transverse  colon  and 
lying  athwart  the  upper  part  of  the  abdomen.  This  cordlike  structure 
is  found  also  with  cancerous  peritonitis,  but  is  much  more  common  in 
tuberculosis.  Gairdner  has  called  special  attention  to  this  form  of 
tumor,  and  in  children  has  seen  it  undergo  gradual  resolution.  A  reso- 
nant percussion  note  may  sometimes  be  elicited  above  the  mass.  Though 
usually  situated  in  the  umbilical  region,  the  omental  mass  may  form  a 
prominent  tumor  in  the  right  iliac  region. 

(/>)  Saceuhiied  exudation^  in  which  the  effusion  is  limited  and  con- 
fined by  adhesions  between  the  coils,  the  parietal  peritoneum,  the  mesen- 
tery, and  the  abdominal  or  j^eh-ic  organs.  This  encysted  exudate  is 
most  common  in  the  middle  zone,  and  has  frequently  been  mistaken  for 
ovarian  tumor.  It  may  occupy  the  entire  anterior  portion  of  the  peri- 
toneum, or  there  may  be  a  more  limited  saccular  exudate  on  one  side  or 
the  other.  It  may  lie  completely  within  the  pelvis  proper,  associated 
with  tuberculous  disease  of  tne  Fallopian  tubes. 

(c)  In  rare  ea^es  the  tumor  formation  may  be  due  to  great  retraction 
or  thickening  of  the  intentinal  coil^.  The  small  intestine  is  found  short- 
ened, the  walls  enormously  thickened,  and  the  entire  coil  may  form  a 
firm  knot  close  against  the  spine,  giving  on  examination  the  idea  of  a 
solid  mass.  Xot  the  small  intestine  only,  but  the  entire  bowel  from 
the  du<Klenum  to  the  rectum,  has  been  found  forming  such  a  hard  nod- 
ular tumor. 

((I)  Meseni4*ric  (/lands,  which  occasionally  form  very  large,  tumor-like 
masses,  more  commonly  found  in  children  than  in  adults.  This  condi- 
tion may  be  confined  to  the  abdominal  glands.  Ascites  may  coexist. 
The  condition  must  be  distinguished  from  that  in  children,  in  which, 
with  ascites  or  tym|>anites — sometimes  both — there  can  be  felt  irregular 
ncnlular  masses,  due  to  large  caseous  formations  between  the  intestinal 
coils.  No  doubt  in  a  considerable  number  of  cases  of  the  so-called  tabes 
moscnterica,  jmrticularly  in  those  with  enlargement  and  hardness  of  the 
alKlomen — the  condition  which  the  French  call  carreau — there  is  involve- 
ment also  of  the  jKjritoneum. 

Another  important  event  in  tuberculous  peritonitis  is  the  occurrence 
of  (K'clusion  of  the  bowel,  which  may  be  due  either  to  contraction  of 
fibroid  bands  or  to  a  kink  in  the  bowel  ciiused  by  adhesions.  In  other 
(?ises  there  has  been  chronic  ulcerative  disease  of  the  mucous  membrane, 
with  secondary  involvement  of  the  |K»ritoneuni  and  cicatricial  contrac- 
tion of  som(»  of  the  ulc(»rs.  It  is  |>ossible,  too,  that  the  great  retraction 
and  thickening  of  the  intestinal  coils  may  lead  to  symptoms  of  obstruc- 
tion, while  in  other  instances  the  acute  tuberculous  ixjritonitis  may  cause 
such  infiltration  of  the  muscuhir  coiits  as  to  induce  a  paralytic  distention. 

The  diagnosis  of  tuberculous  {)eritonitis  is  often  very  easy.  In  other 
cas(^s  it  is  extremely  complicated.  The  only  general  disease  with  w^hich 
it  is  apt  to  be  confounded  is  typhoid  fever.  The  slow  onset,  the  slight 
abdominal  symptoms,  the  hxiil  tenderness,  and  the  gastric  features 
often  suggest  enteric  fever.  The  gradual  development  of  the  ascites  or 
the  presence  of  nodular  masst\s  may  be  the  first  symptom  to  suggest  a 
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local  jwritoiiiti^.  In  the  ascitic  torui  tlic  iliagnosis  may  rest  between  an 
acute  miliaiy  cancer^  cirrhosi.^  ol"  the  liver,  and  a  chronic  simple  |jc*ri* 
tornti.H — eunilitiunrfl  which  usually  offer  no  sjK^ciid  difticulties  in  diffcr- 
cutiatiun.  A  must  iuiportant  jKiiut  is  the  siniultaiieous  presence  u£  u 
pleurisy.  The  diagnosis  of  the  peritoneal  tumors  in  tliis  affcni-tion  i& 
sometimes  very  ditheuh.  The  omeatat  tumor  is  a  less  freipienti 
source  of  error  than  any  other,  but  a  siiuih»r  condition  may  occur 
in  cancer.  The  cliaguosis  of  the  saecuhir  exudate  from  ovarian 
tumor  is  now  made  much  nuirp  fivcpientfy  than  a  few  years  ago.  The 
most  sugjr^^'stive  jjoiuts  for  cousiderjitrou  are  the  liistory  of  the  |iatient 
imd  the  evidenee  oi'  nld  tnberculons  lesions.  Tlie  |»hysical  eomlition  i^J 
not  of  nuieh  momeut,  as  in  many  iiistauees  the  j>iitients  have  Urn  robust' 
and  well  nourished.  Irregular  febrile  attacks,  gastro-intesti na I  disturlw 
auee,  atid  paius  are  more  eouimnu  in  tubereuluus  disease.  Unless  in- 
flameil,  there  is  usually  not  much  fever  with  ovarian  cysts»  The  k»caJ 
signs  are  very  deceptive,  au<l  in  certain  casrs  have  eontbrmed  in  evei 
particular  to  those  of  cystic  disease.  The  outlines  iu  siiceular  exudatioB 
are  nirely  so  well  tlcH  ued.  The  |)osition  and  form  may  be  variable  J 
owing  to  alterations  in  the  size  of  the  coils  of  which  in  jKirts  the  wallai 
are  eomiK>,'^ed,  Nixlular  cheesy  masses  may  sometimes^  be  felt  at  the 
fxripherj*.  Depression  of  the  vuginal  wall  is  mentioned  as  ocrurrin^ 
iu  eiu/ysted  peritonitis,  Init  it  is  alstj  fouud  in  ovarian  tiutior.  Lastly, 
the  eoudition  of  the  Fallo|iian  lulies,  of  the  lungs,  and  of  the  pleuni* 
should  l>e  thfu*cuigljly  examiuerb  The  assiieiation  of  salpingitis  (►r  cpi- 
didymitis  with  an  ill  (h'tiucil  anomaiou>  mass  in  the  abdomen  should 
arouse  susjiicion,  as  should  alsii  iiivulvcnicnt  of  the  plcuni  or  the  apex 
of  oue  lung. 

(4)  Qeneral  Serous  Membrane  Tuberculosis. — Tlieiv  isagnmpof^ 
cases  of  tulK'iTidosi,^  iu  whiefi  the  serous  uicmbranes  an'  <*hiefly  involvtnl 
either  sinuihaueously  or  uujre  (^oumionly  one  after  another,  fonnlug 
clinical  ty[X'  fairly  distinctive  and  readily  i-eeognized.     Theiv  have  iMt-nl 
sevemi   inteivsting  studies  of  this  condition,  notably  the   Paris  Tliesr* 
of  Momu  and   Bonlland   in   1884   and   1885  and  tlie  c^ai-eful   studv  of 
Vieronlt/     The  jiltMiro-jwritoneiil   tuendmincs  nuiy  be   ahme  involvtHl 
or  the  pleuro-]w:ntoneai  and   pericardial  surfaces.     There  an%  ajs  iU)U4 
by  Bonllaud,  thi^'c  groups  of  eases  :  Fii'st,  au  acute  tubereidosis,  \iit 
nijud  evolnii4Ui  iif  the  tlisi^as*'  in  j»!einie  and  iK'ritoneum,  genenilly  con- 
secutive lr»  liK'al  disease  of  the  tubes  in  women,  or  of  the  mediaslinalj 
or  bronchial  lynjpb  glands. 

Secuud,  tnisi's  in  which  the  disease  is  nuire  clii^onic  in  its  nature,  wilt 
exudation   in   both    |K'ritoneuni   and    plcnne,    the    formation   of   chef* 
masses,  and  the  rM^eurreiu'e  itf  ulcerative  and  supjiurative  pr4M*t>ses,      In 


this  grou|i  the  pleural  involvement  is  nnieh  moiT  ctimmonly  seeomlary 
to  the  mTitoneal,  or  both  may  In*  a  wquence  of  pnlmonnrj'  tubcrctiltvild 
Anil,  thinl,  theix*  are  instamvs  in  which  the  pleuro-|H'ritoneal  affec** 


tion  is  still  more  chronic,  the  tubercles  hard  ami  tibnud.  \mt\\  the  mrm- 
bnnu*s  showing  much  thicktiiing,  often  with  very  littlr  exudation. 

A    knowledge  til*  th«*  t*xisteuce  of  this  combined   infcniion   is  Hitne* 
what  [ujp(»rtant,  as  tite  eaiaes  an*  often  of  grt^at  obscurity,     Mon*  ctH 
monly  tlje  afteetion  begins  in  the  iKtritiUJcum  and  may  lie  extn*ttit4f 

^  Zeitmhvifl  fk  kiinische  J/<i/tWit,  Ikl.  xL 
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chronic,  and  then  gradually  invades  the  pleura.  In  other  instances 
there  is  a  subacute  pleurisy  and  subsequent  invasion  of  the  peritoneum. 
The  cases  often  have  a  very  protracted  course ;  there  are  periods  of 
great  improvement  and  there  may  be  little  or  no  fever. 


IV.  TUBERCULOSIS  OF  THE  LUNGS  (PHTHISIS ;  CONSUMPTION). 

I.  Acute  Pneumonic  Phthisis. 

Synonyms. — Tuberculous  infiltration  (Laennec);  Caseous  pneumonia  ; 
Scrofulous  pneumonia  (Virchow). 

Two  main  types  are  recognized — the  pneumonic  and  the  broncho- 
pneumonic.  The  former  is  more  common  in  adults,  the  latter  in  chil- 
dren. The  disease  is  apt  to  attack  persons  who  have  been  debilitated 
by  pr(»vious  illness  or  weakened  by  exposure  and  dissipation.  Either 
form  may,  however,  occur  in  persons  in  apjiarently  good  health. 

Pathology  and  Mokbid  Anatomy. — This  acute  form  of  pul- 
monary disease*,  also  known  as  phthims  florida  and  galloping  con- 
sumption, is  essentially  an  aspiration  tuberculosis. 

In  nearly  all  instiuices  the  disease  is  secondary  to  a  pre-existing 
tuberculous  focus,  most  frequently  in  the  lung  itself,  either  an  apical 
cavity,  often  of  very  small  size  and  usually  (communicating  freely  with 
a  bronchus,  or  a  softened  gland  has  ruptured  into  a  neighboring 
bronchus. 

in  the  pneumonic  ty\ye  a  whole  lobe,  or  even  a  whole  lung,  is  in- 
volved, whik^  in  the  broncho-pneumonic  only  lobules  or  collections  of 
lobules  are  affected.  Acconling  to  the  observations  of  Prudden,  this 
varying  distribution  of  the  lesions  would  seem  to  depend  jmrtly  upon 
m(»chanical  causes  and  i)artly  upon  the  number  of  tubercle  bacilli  dis- 
tributed from  the  infecting  area,  as  he  was  able  by  regulating  the  dosjige 
and  the  metluKl  of  distribution  to  pnxluw  exjwrimentally  either  the 
lobar  or  lobular  form.  When  in  his  ex|K»riments  r(»latively  small 
quantities  of  the  bacilli  were  intr<Hluce(l  into  the  lung,  and  care  was 
tiiken  to  distribute  them  e(iually  throughout  th(*  organ,  small  discrete 
areas  of  consolidation  resulted.  When  larger  quantities  of  bacilli,  in 
larger  amounts  of  fluid,  were  intriMluciHl,  and  no  great  effort  was  made 
to  bring  about  an  e(jual  distribution  of  the  sus]x?nsion,  large  areas  of 
consolidation,  resembling  the  areas  of  pneumonic  tuberculosis  in  man, 
resulted.  A(H*ording  to  Fninkel  and  Troje,  the  morphological  differ- 
ences b(»tw(»en  the  so-called  clie(»sv  pneumonia,  which  is  a  tubercu- 
lous broncho-pnc'umonia,  and  the  organized  tissue  structui'cs  known  as 
tubercles  is  primarily  due  to  the  fact  that  while  the  tubercles  are  devel- 
oped in  the  interalveolar  structun*s  of  the  lungs,  to  which  the  bacilli  are 
brought  by  the  bhuwl  or  lymph  vessels,  larg(»]y  free  from  intermingled 
poisonous  sui)stanc(»s,  the  iniection  by  aspiration  is  intni-alveolar,  and 
the  bacilli  are  aeeoiniKinied  by  greater  or  less  quantities  of  diffusible 
pois(mous  material  (IcvcIoikmI  at  their  original  seat.  Thus,  while  in  the 
vicinity  of  metastatic  tubercles,  miliary  or  otherwise*,  the  metabolic  prod- 
ucts of  the  growth  of  i\w  tubercle  bacillus  gradually  pnKluced  may 
incite  exudation  and  cell  proliferation  beyond  the  limits  of  the  focus  of 


< 


pnKliietive  inflaninMition,  this  h  not,  and  cannot  be,  so   extensive  and 

quickly  clevelo|>ccl  ais  under  conditions  which  involve  the  sudden  itcces^ 

ion  to  tJie  air  spaces  of  the  lungs  not  only  of  tulK^rcle   baeilli,  but  of 

^[iter  uv  li*ss  quantities  of  alrt-ady  elahonited  poison ^  n^    i^  the  cur^e 

the    tiihi^iTulous   hroncho-pueumoniu    of  acute  phthi^i^?    incite<i  by 
miration. 

Notwithstanding  this  corumunity  of  causation,  the  tvjx?!?  of  tht-  di*- 

east*  prcfc>eiit  certain  ditteivnee^,  both  clialcally  and  i>atlo»Irij*^i€*5illy,  tiiat« 

leserve  s^eixirate  description.  ^ 

(a)  The  I^HvntHOiiir  Fotm. — Ou  removal  of  the  lung  tlit*  pirtkiD 
^ected  does  not  collapse,  but  h  &olid  and  airlet^is.  The  (tvurlyingr 
euni  i«  usually  c*)veretl  by  a  hiycT  of  exudate,  cither  tihriiioiis  or  e2iH> 
.^»,s,  of  v^arying  thickness*  The  ap|K^aninccj?  on  section  vai%'  coiidder- 
ably  according  as  the  exudative  or  the  tubercle  element  prtHloniioates. 
When  the  fnriuer  only  is  present,  with  but  slight  fi>rnuition  of  actual 
tubercle  nodrde?^,  the  gros??  apjvt^aranecs  can,  io  the  earlier  stageis,  tilnirjst 
exactly  resemble  tinjse  Rien  in  croupous  pneumonia,  thougb  a  chiee 
search  will  ahnost  invariably  re%^eal  the  presence  of  uiiliary  tubendes  in 
the  consolklated  area*  In  otlicr  cases,  when  the  formation  of  aetud 
tul>eix'lcs  is  on  a  par  with  or  exceeds  the  exudative  prtK^es^s,  the  appear- 
ance ou  section  is  Himewhat  different.  The  cut  sufiiice  dties  iit  n  inaD- 
ner  rcseuibto  that  S€»eu  in  lol>ar  piieumonia  in  that  it  i,s  studded  with 
gmiudati(Mis,  vvliieh^  however^  are  larger  and  sujoothcr  than  tho^/  ht^ii 
in  the  di?;ea,si»  mentioned.  On  close  insp'ctitai  thei?e  granules  are  f^tn 
to  be  miliary  tubercles,  and  the  surrounding  liuig  may  prc^sent  the  a}>* 
pcarances  of  an  ordinary  pneumonia,  or,  moit*  commonly,  those  assixn* 
a  ted  with  desquamative  pneumonia — vix,  a  redtiish  gmy,  vc-ry  trans  tun^nt 
appeanin(*c.  These*  ap]>earances  of  des^quamative  pueunionia  or  of  ttrdi- 
nary  crnufjous  pneunumia  may  uftcn  be  eonibiued  in  the  sione  lung^tvr- 
tain  areas  showing  one  variety,  whilst  the  other  variety  is  seen  in  ad- 
jacent or  distant  areas.  In  the  later  stages  of  the  disease  the  picture 
is  much  more  characteristic  ;  but  the  origin  of  the  process  in  the  nodular 
or  exudative  form  cannot  be  made  out  with  the  naked  eye,  the  subse- 
quent caseation  having  masked  the  original  lesion.  The  appearance  of 
the  cut  surface  at  this  time  has  been  described  as  resembling  Rochfort 
ehc(»s(» — a  whitish  yellow  l)ackground  streaked  with  blackish  lines,  tlie 
background  re])rcsenting  the  caseous  material,  the  streakings  the  pig- 
mented l)ands  of  connective  tissue.  Occasionally  mvities  are  seen  with 
ragged,  m^crotic  walls.  These  are  probably,  for  the  most  l)art,  due  to 
secondary  infection  of  the  tuberculous  tissue  with  pus-pnKlucers. 

A'^arious  intermediate  steps  can  be  seen  between  the  early  and  caseous 
stages  as  al)ove  descril)ed  ;  the  pnx^ess  is  not,  as  a  rule,  uniform,  so  that 
the  lungs  are  frecpiently  seen  presenting  a  mixture  of  the  above  appear- 
ances, in  ])arts  caseous,  in  parts  gelatinous,  and  in  parts  show^ing  tuber- 
cle  nodules. 

The  l>ronehi  in  all  these  cases,  particularly  the  smaller  ones,  usually 
show  evidences  of  active  inflammation  in  a  congested  .and  thickened 
mucous  mend)rane  and  purulent  or  muco-puruleut  contents. 

The  tubercle  nodules  as  seen  in  these  lungs  difler  in  no  respect  from 
those  seen  elsewhere  and  previously  described.  The  exudative  phenom- 
ena  varv  Mithin   verv  wide  limits,  but   the  essential  elements  of  the 
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<*xii<Iiitf  art*  111  sill  f*usrs  i\w  saiiie — nnl  and  \vliit<*  (polyniieloiir  aii<I 
iiininMiurlear)  corpusrlps  of  the  HIimmI,  tli*'  I)I<mn1  serum,  fibrin,  and  tlie 
♦'[Mtlii'lial  rolls  liniiin^  tlii"  alveoli.  Tlir  exudate  may  resenil»le  that  seen 
in  enHi]>(ms  pneiuiicmia,  eoiitaiiiin<^  large  numbers  of  reil  eorpu,seles  ar 
liirtro  ((uaiitities  nf  tibrin,  and  in  fat't  any  of  the  vari*iU8  eombinatiouH 
«»r  ibe  abrtve  th\soribecl  essential  « elements  may  rH-enr.  The  must  tyi>ieal 
form  of  |iuenmnnia,  bowevor,  is  that  first  ae*"nrat<'ly  deseriln'*]  Uy  hiivn- 
uvv  iis  ;j:ehitinons  jmeumouia — a  form  in  whieb  tlie  exndatr  eonsists  of 
an  albuminous  fluid  th'rivid  iVum  tt*e  bloiMl  aial  greater  f>r  smaller  num- 
bei^  of  evils  of  an  ejiitht^lioid  type  untriiiating  tVom  the  desfjnumaticm 
and  pruUfenition  of  the  epithelial  lining  of  tlie  jilveoli.  The  a|>pear- 
anot  s  nndcr  the  mieroseoj>e  in  tlie  last  stage  aiT  those  of  hii^e  areas  of 
4-aseati^iii  surroundrd  liy  hirger  or  sma!K*r  areas,  either  of  one  of  the 
ty|H'S  <>f  purumiiiiia  alpove  mentioned  or  of  tubeivie  formatitiu. 

ih)  Tin  Bntttrlt</-fjtit'ttwouir  Tijpv. — Little  need  lie  sidd  of  this  ty|>e, 
whieb  4K'enrs  more  fretpiently  in  ebildren  tlian  in  ad  nits.  As  lias  been 
stated  jdiove,  the  diffeix'nee  between  tbi.s  and  the  prt^oeding  form  is 
m<'rely  one  of  degrcM\  Here,  as  \n  the  pneumonie,  we  have  the  ditler- 
enc*t*s  in  appea ranee  atreording  to  the  stage  of  t\w  diseast*  and  aeeording 
xi^  the  exudative  or  niwlular  rb^mc'iits  i>rofl«»minate,  Tlu^  sob*  diHerenee 
lies  in  tbe  tlistribution  of  tht*  lesi<ais,  whieb  in  this  class  t>f  eases  are 
eon  fined  to  limittnl  areas  of  Inng  snlj^tanec,  genendly  in  tbe  neighbor- 
hood of  small  bn»nebi. 

In  eonneetion  with  botli  these  forms  of  tnberenlosis  it  is  neeessiiry  to 
diseiiss  the  (piestion  of  ass<K_"iated  or  seeorulary  inftH-timis  in  aeute  lung 
tnln'reulosis.  Can  all  tlie  jiliove  deseribi'il  rhanges  be  dne  to  the  aetion 
of  the  tnlMTrlr  iKU'illus  itself  or  arc  they  due  to  mixed  infections?  Tbe 
ean'tnl  observations  «if  Frankcl  and  Troje  would  srem  to  suppirt  the 
view  of  the  s}MH'itieity  of  the  tubercle  baeiUns,  whilst  tlie  equally  care- 
fnl  stmlies  of  ( )rtm'r  ajUM^ar  to  negative  these  results.  The  recent  i*c- 
searebes  td"  Prudrlrn  woyi<l  seem  to  put  tbe  matter  beyon<l  all  <|ues- 
tiou  of  doubt.  Tliis  observer  was  alite  to  show  in  tbe  eb^arest  manm^r 
that  tbe  tnbereh'  baeilbis  eonhl  pr*Kbiee  not  taily  distinct  tubercle 
nrNlules,  but  also  the  various  kinds  of  exudative  [>henomena,  the  cxu- 
tlatcs  varying  in  ajipearance  in  difl'creiit  cases,  whieb  jibenomena  oecnrrcHl 
absolutely  witliout  assfM/iation  with  other  firganisms.  The  fact  that 
thes</  latt»  r  bad  not  subsi'(iHcntly  CR'pt  in  was  sliown  by  cultui*cs  at 
the  aiit(»jjsy  un   tbe  a(tectt*d  animal. 

SvMrroMs.^ — {it)  Pnnititotiir  Form. — Tii  many  eases  the  disease 
liets  in  abruj*tly  with  a  ebill,  which  may  follow  an  exposure  to  cold 
or  come  on  in  the  conr^^e  of  a  drinking  liout  (Frankel  and  Troje)  j  ia 
others  the  disease  si'ts  in  more  insidiously.  The  temjMTature  rises 
quickly,  and  there  an*  all  tbe  initial  syni|itoms  of  ordinary  [Mieumonia — 
[vain  in  tbe  side»  eongli,  and  shortness  i>j*  breath,  llsnally  by  tbe  time 
a  pbysician  sees  tbe  cast*  liepatizaticJti  is  well  markctb  and  he  discovers 
an  area  of  <naisolidation  in  a  lowi-r  lobe  or  in  an   npi>er  lobe^  with  jxis- 

♦ration 


ing. 


cjiei 


is   Usually   f»hKHl-tingcd   and   typically   pnenmonic.      Tbe  bx*al  disease 
prognv'ises,  and  an  entire  lobe  may  be  in\olvctl  or  the  upfM-r  and  mitldle 

ly  an  entire  lung  is  invaded  with  great 


lobe  on  tlie  right  side.    Oecasmnal 
rapidity.     No  diaibt  at   this  time 
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i  tlio  nfiiiiiT'  *>f  tlie  ca.fise,  wliich  ii^  npjjarded  a«  one  of  s^inipli*  Iiilmr 
moiiia.     In  .^onic  instanc^^s   the   previous   Jjiston'  of   tlie    |Miti«'iit 
>U  wfirrant  for  a  siis^picion  which  in  uiiht^oded  iu    tin*   nix^i^nve  of 
II  ehanicteristic  onset.     The  fever  i.^  at  Hri^t  high  ana  por^tent, 
but  flight  daily  variations,  but  it  lieeom^^s  more*  irrogtiiAraa  the 
je  prc»pn*s8es.     The   puW  is   rapid,  from    120  to    140    liesi^  per 
ite.     The  respimtions  are  much  ac*eelemted  at  firsit.  Inn  with  txten- 
'**  consolidation  and  hij^^h  fever  thert^  may  lx>  nritluT  ui^fient  dvi^pnoiii 
iDOBis*     In^tt-ad  of  the  exi>ected  vrmt^  on  the  ninth  cir  tenth  day, 
^er  pc^rsiMiJ  and    bccoities   more    irregular.     The    ex|J€.»etonirii>n 
-s,  is  less  rustj'.  and  becomes  mueo-puruicnt  or  purulent  and  of  a 
ish  colon     There  may  be  no  exjM'etomtTon  throughout.      In  ti  caj^^ 
'  my  eare  a  few  year^  ago,  in  which  the  coti>ioHdutioii  Wii-i  unifonn 
apex  to  base,  thei¥  was  no  exiieetoration  and  ven*  little  <Hiu^k 
ui  in  the  sc*cond  or  thirtl  wt*ek  the  phy&ieian  comfrirts  hinii=ielf  with 
thought  that  perhaps  it  is  a  ease  ftf  unm^st^lved  pnemiiunia*  and  it  is 
until  signs  of  (2avity-funnation  develop  or  until  tub€*tiele  Imeilli  or 
laetie  tissue  is  dete(Hed  in  the  sputa  that  lie  l>ecomc*s  oonviniH^*cl  of  the 
existence  of  an  aente  piiemnonie  phthisis.     A  diagnosis  may  aever  he 
peaehetl  hdm  i'ittfm,  and  tlie  t*ase  may  be  s^^-nt  to  the  |H>st-inorlem  nxmi 
witiiont  the  slightest  suspicion  that  it  is  anything  hut  an   iu?ttiiiicr  of 
protracted  pneunitmia,     A  violent  luemojityssis  may  oeenr  ai  any  tim** 
m  tlie  course  i>f  the  dint^ise.     Among  other  i^ointw  whi<*h  may  Im*  men* 
ticmed  are — enlai'gt^^ment  of  the  spleen,  a  dia;£o  reaction  in  the  urine,  iiml 
occasicjnal  <edema  of  the  Ii>wer  extremities*     There  may  1m?  active  di*- 
lirium  <*r  only  an  aimthy  and  dulness  pnjjiortional  to  the  extent  of  thi?  fever. 
The  diagnosis  of  acute  pneumonic  phtliisis  otfers  many  diffi<ni!tie!^ 
Tlie  mtitie  of  onset  may  l>e  in  every  resp«\*t  idcntieal  with    tlmt  of 
croupous    pnemnrmia.     A  healthy,  robust -looking  yoruig    Irishman,  a 
cab-uriver,  who  had  [)een  kept  waiting  for  hours  on  a  cold,  blustering 
night,  was  seized  the  next  afternoon  with  a  violent  chill,  and  the  fol- 
lowing day  was  admitted   t(»  my  wards  at   the   University   Hospital^ 
Philadelphia.     He  was  made   the  subject  of  a  clinical  lecture  on  the 
fifth  day,  when  there  was  absent  no  single  feature  in  history,  symptoms, 
or  physical  signs  of  acute  lobar  pneumonia  of  the  right  upper  lobe.     It 
was  not  until  ten  days  later,  when  bacilli  were  found  in  his  expectora- 
tion, that  wc  were  made  aware  of  the  true  nature  of  the  case.      I  know 
of  no  criterion  by  which  cases  of  this  kind  can  be  distinguished  in  the 
early  stage. 

The  presence  of  the  greenish,  often  gniss-green  sputa,  u})on  which 
Tranl)e  laid  much  stress,  is  a  point  of  a  good  deal  of  importance.  By 
far  the  most  valuable  information  is  obtained  by  a  systematic  study  of 
the  expectoration.  The  tubercle  bacilli,  as  a  rule,  are  not  present  at 
first,  and  may  not  be  found  for  a  week  or  ten  days  or  even  later.  They 
may  be  ])r(scnt  early,  and  Fninkel  and  Troje  found  them  in  one  case  in 
which  the  sputa  were  still  pneumonic.  The  examination  for  elastic 
tissue  is  very  important,  as  in  a  majority  of  the  cases  the  caseous  areas 
begin  to  break  early.  Traube  called  attention  to  the  absence  of  breath 
sounds  in  the  consolidated  region,  a  point  which  Ilerard  and  Cornil  also 
speak  of  as  important,  but  suppression  or  enfeeblement  of  the  breath 
sounds  is  by  no  means  unconnncm  in  other  types  of  pneumonia. 
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The  course  of  the  disease  is  ver}'  variable.  In  a  majority  of  the 
cases  death  occurs  within  six  weeks.  Death  may  be  caused  as  early  as 
the  eighth  or  tenth  day.  There  are  cases  in  which  with  verj'  severe 
onset  and  rapid  consolidation  of  a  lobe  the  symptoms  subside  within 
three  or   four  weeks,  and  the  condition  passes  into   one  of  chronic 

f)hthisis,  which  does  not  prove  fatal  for  five  or  six  months  or  even 
onger. 

(A)  Broncho-pneumonic  Form. — In  adults  the  picture  is  that  of  a 
rapidly  i>vogte^s\ng  phthisis  florida.  Persons  in  good  health  are  rarely 
attacked,  but  most  frequently  those  who  are  debilitated  from  any  cause 
or  convalescent  from  the  acute  diseases.  Some  of  the  most  rapid  cases 
follow  hffimoptysis.  There  may  be  at  the  outset  repeated  chills,  with 
sweats  and  intermittent  pyrexia,  which  may  lead  to  the  diagnosis  of 
malarial  intermittent  fever.  The  temperature  is  high,  the  pulse  rapid, 
and  the  cough  distressing.  The  general  symptoms  may  be  out  of  pro- 
portion to  the  amount  of  local  disease.  The  apices  are  most  commonly 
involved,  and  there  is  at  first  only  slightly  impaired  resonance,  with 
harsh  breathing  and  numerous  fine  r&les.  Subsequently,  as  the  areas 
coalesce,  the  resonance  becomes  still  more  defective  and  the  breathing 
may  be  tubular.  In  very  acute  cases  the  fever  may  be  high.  There  is 
early  delirium  and  the  patient  sinks  into  the  so-called  typhoid  state. 
With  the  progress  of  the  local  disease  there  is  rapid  loss  in  weight  and 
strength,  irregular  fever,  sweating,  and  the  sputa  show  numerous  tu- 
bercle bacilli  and  much  elastic  tissue.  The  disease  may  prove  fatal 
within  from  six  to  ten  or  twelve  weeks,  and  a  majority  of  the  cases  of 
galloping  consumption  belong  to  this  type.  There  are  cases  in  which 
for  five  or  six  weeks  the  symptoms  are  of  the  greatest  severity,  and  the 
immediate  prognosis  looks  hop(»less,  but  the  fever  subsides,  the  consti- 
tutional symptoms  mitigate,  and  a  case  which  may  have  looked  des- 
|x»rate  dnigs  on  and  eventually  becomes  chronic. 

Th(»  acute  tulwnnilous  broncho-pneumonia  is  a  ver}'  common  form 
in  children,  and  may  come  on  spontaneously  or  follow  one  of  the  in- 
fectious diseases.  Clinically,  it  is  verj'  difficult  to  distinguish  from  the 
simple  form.  The  onset  may  be  acute  in  a  previously  heiilthy  child  or 
th(»  disease  follows  measles,  diphtheria,  or  whooping  cough.  The  tem- 
jx»niture  rises  rapidly,  the  cough  is  severe,  and  there  may  be  signs  of 
consolidation  with  fine  crepitant  and  subcrepitant  n\les  at  one  or  both 
apices.  There  are  no  physical  signs  which  enable  us  to  differentiate  a 
simple  form  of  tuberculous  broncho-pn(»um<mia.  The  localization  is  not 
of  much  value,  since  we  find,  commonly  enough,  in  children  the  tuber- 
culous pr(K?ess  beginning  at  the  base  or  in  tlie  central  portions  of  the 
lung.  In  the  course  of  the  disease  indications  of  value  dev(»lop.  The 
oscillations  in  temperature  are  greater  in  the  tuberculous  cases  ;  sweats 
arc  more  common.  The  child  emaciates  rapidly,  and  there  may  be 
hK'al  features  indicating  breaking  down  of  the  lung  tissue.  As  young 
children  rarely  expectorate,  there  is  great  difficulty  in  getting  the  sputa 
for  examination.  Occasionally  they  can  be  obtained  in  the  vomitus, 
and  as  the  sputum  is  swallow(Hl  the*  tubercle  bacilli  can  o(»casionally  be 
determined  in  the  stools.  The  duration  of  the  very  acute  cases  is  from 
three  to  five  weeks.  In  other  instances  the  severity  of  the  symptoms 
mitigates  within  two  or  three  weeks,  hut  the  irregular  fever  |)crsists; 
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Various  hrpotl."^e^  havit  Iwr*  advanced  to  ex|ilaiii  ihr  cauMf  cif  thid 
pecoliaritT  of  di5tnl«tk<i  nf  the  kwH^  but  womm  air  ratirely  mtia- 
fswiffrv.  The  dl^nbatioii  caimct  be  es|ilaiiied  on  mediankad  ^moodii 
aloFKf,  ami  in  oiir  prtft^enf  kiKivlede^  of  thp  fsabjw^  we  frri  rMly^fnl  to 
f;5ill  in  a  K«^-iI  uf^ikm--  •>!  the  part  or  a  prvdi^pc^inon.  a  weakness  con- 
H-tinjr  ]ft'r\iA\r'  in  -^.m*^  prvttJing  i^iarriial  coinliiion.  From  its  original 
.^-at  m-jir  tin  iij*  \  ihf  tulxi\ul«»u:i  pn^^e>:i  travels down^-ard  witii  greater 
or  If--  nipi<liiy  lowanl  the  lxi>c-.  Thi-  pnx'esv'i  of  spreading  is  in  the 
jrniit  rnajorify  ot'  r-a-4-  the  n-iili  of  the  a^-pinitiim  of  infected  material 
from  iiln  arly  at!Vete<l  n'<:i«»n-  in  the  upper  pan  of  the  lung  into  the 
lower  hrorirlii.  A-r^xiateil  with  this  pnx*es6  there  is  also  a  gradual 
4li--^niiriafion  of  new  tuU  R-les  from  the  oUl  centres.  The  colonization, 
nulial  in  chn meter,  is  due  to  the  carriage  of  tubercle  by  the  lymph 
stream-.      Miieh   more  rarely   l<x^l  extension   m:iy  occur  through  the 

blcKKl    eiirrent. 

The  tuU  rele-  of  aspiration  origin  have  their  most  frequent  seat  at 
tlie  |H»int  where  the  bronchioles  narrow  down  just  at  the  entrance  to  the 
ve.it ibiih-  of  the  air  siie  ;  they  are  also  found  in  the  walls  of  the  smaller 
and  lar^nr  broneiii.  Tul)ercles  of  bhxxl  origin  are  generally  evenly 
wattererl   tiiroiighout  the  lung,  those  of  lymph  origin  occurring  near 

old    frK'i. 

The  inoile  of  extension  has  Ix^en  carefully  descril>ed  by  Kingston 
Fowler,  wiio  finds  that  in  its  onward  progress  through  the  lungs  the 
disease  follows,  in  a  majority  of  the  cases,  distinct  routes.  In  the  upper 
lobe  the  primary  lesion  is  not,  as  a  rule,  at  the  extreme  apex,  but  from 
an  inch  to  an  inch  and  a  half  below  the  summit  of  the  lung  and  nearer 
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to  the  posterior  and  external  borders.  The  lesion  here  tends  to  spread 
downward,  probably  from  inhalation  of  the  virus,  and  this  accounts  for 
the  frequent  circumstance  that  examination  behind,  in  the  supraspinous 
fossa,  will  give  indications  of  disease  before  any  evidences  exist  at  the 
a jK»x  in  front.  Anteriorly,  this  initial  focus  corresponds  to  a  spot  just 
below  the  centre  of  the  clavicle,  and  the  direction  of  extension  in  front 
is  along  the  anterior  aspect  of  the  upper  lobe,  along  a  line  running 
about  an  inch  and  a  half  from  the  inner  ends  of  the  first,  second,  and 
third  interspaces.  A  second  less  common  site  of  the  primary  lesion  in 
the  ajx»x  "  corresponds  on  the  chest  wall  with  the  first  and  second  inter- 
spaces below  the  outer  third  of  the  clavicle."  The  extension  is  down- 
ward, so  that  the  outer  part  of  the  upper  lobe  is  chiefly  involved. 

In  the  middle  lobe  of  the  right  lung  the  aifection  usually  follows  the 
upi)er  lobe  on  the  same  side.  In  the  involvement  of  the  lower  lobe  the 
first  secondary  infiltration  is  about  an  inch  to  an  inch  and  a  half  below 
the  posterior  extremity  of  its  apex,  and  corresponds  on  the  chest  wall 
to  a  spot  opposite  the  fifth  dorsal  spine.  This  involvement  is  of  the 
greatest  importance  clinically,  as  "  in  the  great  majority  of  cases,  when 
tlie  physical  signs  of  the  disease  at  the  apex  arc  sufficiently  definite  to 
allow  of  the  diagnosis  of  phthisis  being  made,  the  lower  lobe  is  already 
aflTected."  Examination,  therefore,  should  be  made  carefully  of  this 
posterior  apex  in  all  suspicious  cases.  In  this  situation  the  lesion 
spreads  downward  and  laterally  along  the  line  of  the  interlobular  septa 
— a  line  which  is  marked  by  the  vertebral  border  of  the  scapula  when 
the  liand  is  placed  on  the  opposite  sc^ipula  and  the  elbow  raised  above 
the  level  of  tlie  shoulder.  Once  present  in  an  apex,  the  disease  usually 
extends  in  time  to  the  opposite  upper  lobe,  but  not,  as  a  rule,  until  the 
aj)ex  of  the  lower  lobe  ot  tlie  lung  first  affected  has  been  attacked. 

I^esions  of  the  base  may  be  primary,  tliough  this  is  rare.  Percy 
Kidd  makes  the  proporticm  of  basic  to  apical  phthisis  one  to  five  hun- 
dred, a  smaller  number  than  existed  in  my  series.  In  very  chronic 
castas  there  may  be  arrested  lesions  at  the  apex  and  more  recent  lesions 
at  tlie  base. 

(2)  The  Lemons  in  Chronic  Uleerative  Phthisis, — (a)  Tubercles. — The 
miliary  tubercle  is  the  essential  element  in  the  early  stages  of  chronic 
ulcerative  phthisis,  the  nodules  at  this  time  l)eing  usually  situated  at  the 
a|K»x  in  connection  with  the  air  cells  and  smaller  bronchi.  As  the  pro- 
cess prweeds  the  n(Klules  coalesce  and  form  conglomerate  tubercles,  the 
breaking  down  of  which,  with  the  subsequent  further  destruction  of 
tissue,  leads  to  cavity  formation. 

When  the  dis(»ase  has  reacluHl  its  chronic  form  the  miliary  tubercles 
present  in  the  lung  are  found,  in  the  great  majority  of  instances,  to  have 
one  of  two  <listril)utions :  (1)  A  dissemination  due  to  aspiration  of 
tuberculous  mat<'rial,  the  tubercles  being  situated  in  the  air  cells  or  the 
walls  of  the  smaller  bronchi ;  (2)  the  distribution  due  to  dissemination 
of  tubercle  bacilli  by  the  lymph  current,  the  tuben'les  l^eing  scattered 
about  the  old  foci  in  a  radial  manner.  Much  niort*  rarely  there  is  a 
scattered  dissemination  from  infection  here  and  there  of  the  smaller 
v(\ssels,  the  tubercles  then  being  situate<l  in  the  vessel  walls. 

(h)  Pnenmonid. — In  all  castas  of  chronic  phthisis  |mtchc8  of  pneu- 
monia are  found  distributed  through   the  lung.     One  form  is  a  ^' 
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^ho-^neuraoniaj  having  ite  origia  In  the   fiirmller    bf^mriu.     Tbe 
late   in  thei^e   cases   ml!*    up   the   btninchus  and    tbe    «^i 
cells^  and    may  prtfj^iit   vurying  apjiearaaces.      In    tlie 

in   8om^   cas^s   the    unijunrv    niueo-punilent    exudate,    io 
10U8  or  Hbrino-piinilentj  in  others  gebtiDoiis,     Sub^««|aeDtJj,  whrii 
-  exudate  imderg^)c^  (caseation,  a  crcMs  t?eetion  of  the  afiec^d  arra 
n  gives  the  typieal  appearance  of  co^seotis  bnioeho-pueuiiifHiia — lit 
bronchuii^  in  the  centre  ot*  the  eheeftV  material,  siirrotuided  by  an 
of  lung  coiiholkhit ion,  also  cM,^oii^,     The  loogJitKlioaJ    €ccl6omim 
,mewhat  detidritic  or  foliaceou^  appi^mnee.     As  the^e  nrv^mAin 
[ties  are-  formed;  the  breaking  down  ii%  due  in  nici^  iiii^tauK^^  tot 
^ndary  iiifcetion  with  pu?;  organis^ms,  though  the  ttibert^le  hartUii^ 
elf  is  capiible  of  cauf^ing  it.     In  other  instaneeff^  partieiiliirlv  io  ^rir 
mronic  casej^,  a  clironic  interstitial  pneuniunia  is  t^et   up  in  tlie  fvp»m 
lurrounding  the  cai^^eouH  nias^,  with  the  result  that  it  may  be  eomplHrhr 
irrounded  by  a  dense  fibrous  t^psule.     Under  these  etrcuoi^iaticei^  tfci 
Aiuid  element>^  of  the  eheesy  ma.ss  may  be  absorbed,  and  it  rBumijiji  as  a 
firm^  dry,  friable  nodule,  or  it  becomeis  the  seat  of  a  depo^ltioii  of  hmc 
salts,  and  a  Imrrl,  e^Ie^RM>ns  imtss  results. 

The  second  type,  of  piiennioiua  in  not  conneeted  with  the  broiiclii. 
but  with  the  tul>en:4e  ncKlulen,  Thisi  pneumonia  may  occur  at  any  «ta|^ 
of  the  tuberculous  prm-e.^,  and  ia  often  iseen  surrounding  tlie  vriy 
youngest  tiiljercles^.  The  exudate  is  sharply  confined  to  the  alvroli  in 
the  immediate  neighborhoo<l  of  the  tubercles,  and  where  th^ae  air 
closely  packi'tl  alnios^t  the  whole  of  the  lung  substance  bctweea  thcao 
may  be  con-oH<lated,  HtTe,  a^  in  the  acute  pneumonic  tul^erculo^  tht 
exudate  may  hi-  uf  varying  ty|M?s,  the  essential  clcnicnts  bein^  the  ^*n«iit 
leucocytes,  and  rerl  corpuscles  of  the  blomlj  together  with  fibrin  and  tlif 
desquamated  and  prolifenited  alveolar  epitlielinni.  The  propi^rtittu  uf 
these  elements  varii^s  greatlvj  but,  tliough  tlie  tyi>e  of  exudate  may 
simulate  any  form  r*f  piieuuionic  exudate,  by  far  tlie  most  eommoii 
variety  in  tln'^^p  ease?^  ir^  the  gelatJnous  (des'TilKHl  by  Laennec),  an  eani- 
date  containing  often  but  few  cellular  elements,  and  these  mostly  epi- 
thelial in  character.  The  number  of  tubercle  bacilli  found  in  such  an 
exudate  is  very  small  indeed,  and  from  the  arrangement  of  the  pneu- 
monic patches  al)out  tubercles  and  their  sharp  localization  it  seems 
probable  that  the  exudate  is  due  to  the  products  of  the  tubercle  bacillus, 
and   not  to  the  organism  itself. 

The  exudate  in  this  form  of  pneumonia  may  undergo  caseation  or 
fatty  degeneration,  the  former  much  more  frequently.  The  caseous 
material  presents  the  siime  apjxjarance  here  as  elsewhere ;  the  fatty 
degenerated  alveolar  contents  have  a  whitish  or  yellowish  white  opaque 
appearance. 

(/•)  Cdvitie^^. — Two  kinds  of  cavities  are  found  in  the  lung  in  chronic 
phthisis — the  bronchiectatic  and  the  ulcerative. 

Though  not  necessarily  of  tuberculous  origin,  bronchiectatic  cavities 
are  frequently  met  with,  most  commonly  at  the  apices  of  the  lungs,  for 
the  reason  that  the  tuberculous  process  is  most  common  there.  The 
cavities  are  found  particularly  in  connection  with  the  medium  sized  and 
small  bronchi,  and  vary  in  size  from  a  pea  to  a  hen's  egg;  pure  bron- 
chiectatic cavities,  however,  rarely  reach  the  latter  size.     The  shape 
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varien  coii?iick»nibly  :  in  some  histaiiees  a  long  stretch  of  bronehuh  is 
diffusely  dilated,  eausioi^:  a  t'n.^itV*rni  euvity  ;  in  otlier  inslar»ee^?  only  a 
jKirt  tjf  the  hroiiehial  wall  gives  \vay»  causing  a  sjieeidated  cavity.  In 
anutiicr  class  of  causes  sharply  delined  dilatations  m-eiir,  taking  in  tlie  whole 
hroneliial  cireunifereuee  aod  causing  a  Ir^cidized  glol>ular  cavity*  In  all 
the  wall  uf  the  cavity  is,  as  the  name  implies,  of  fjroncliial  origin, 
nsually  sharply  defined  and  smooth  on  its  inner  surface,  though  the 
granulation  tissue  wliieh  lines  it  may  be  the  seat  of  mure  or  less  exten- 
sive nhvrat inn.  In  tlic  larger  cavities  t!ie  ulcerative  process  generally 
extends  beyontl  the  brouchial  wall  and  involves  the  lung  subtitance,  and 
we  have  a  eonibi nation  of  the  bronchietatic  and  ulcerative  forms  of 
cjivities. 

The  idcerative  eavitj'  may  o^enr  in  one  of  two  ways — either  U8  the 
result  of  an  extension  of  the  idcemtive  process  from  a  In'onchicctatic 
cavity  into  the  lung,  i)r  from  the  hi*eaking  down  of  tuberculous  n^asses 
in  the  lung  irrespective  i>f  connection  with  bronchi.  In  both  of  these 
ciiscs  it  is  proliablc  that  the  destructive  process  results  in  must  instances 
friim  an  invasion  of  a  tuljereulous  luug  Uy  the  pus  oi'ganisms,  particu- 
larly the  streptoi'm'cus»  tliougli,  as  the  work  of  Pruddeu  has  slu*wn,  the 
bacillus  ol'  tubercidosis  is  eajKiljle  itself  of  eatising  ulcerative  prHLtsscs 
of  limited  extent.  The  nleenitive  cavities,  like  the  hronehieetatie»  are 
most  fre(|uently  found  at  the  apices,  though  in  late  stages  of  the  disease 
they  may  be  scattered  through  the  lungs.  They  vary  in  size  from  cav- 
ities the  size  of  a  marble  to  titosc  involving  a  wliole  lobe  or  even  a  whole 
lufig,  in  some  instances  only  a  thin  shell  of  a  luug  reiusdniug  iiutside  of 
the  cavity.  A  majority  of  these  (/iivities  (*onimunicate  with  bron<'hi  by 
o|K'ning>  of  varitais  sizes  and  having  varying  ]w»siti(*ns. 

The  appearanee  of  the  uleemtive  cavity  differs  in  the  acute  and 
chronic  stages.  The  acute  fonn,  which  is  seen  in  acute  phthisis,  and  in 
ehnniic  phtliisis  in  those  part.s  of  tin"  luug  iu  which  the  disease*  is  pro- 
gi-essiiig,  is  distinguished  fmm  ihe  i-lmmie  by  iis  lack  of  a  deiinite  wall, 
and  is  Imunded  uuly  by  In-okeiMlowii  easeiius  material  and  netTotie  lung 
tissue.  In  tlu'  caseous  tissue  ol'  th(^  fresh  lung  cavity  tuljercle  Ijaeilli 
are  often  present  in  enormous  munbers.  As  tlie  prcwess  of  formation 
of  these-  e^vitiea  is  acute,  they  are  the  form  esjiecially  liable  to  ruptui*e 
into  the  pleura  and  cause  pneumothorax. 

The  chrtuiie  form  diHcrs  from  the  acute  iu  having  a  detitiite  wall» 
€oui|Hised  in  the  main  |*tirt  of  dense  rthrous  tissue,  the  result  uf  a  chronic 
interstitial  pucumouia  in  the  surrounding  luug,  In^-ide  this  franiewiu'k 
is  a  layer  of  gninulation  tissue,  w^hii-h  shades  gnidualfy  into  the  tibrons 
layer^  and  nmy  contain  tubercles  or  show  caseati<ju  of  its  must  internal 
[w>rtion.  At  times  no  definite  tuljcrcles  can  lie  made  out,  !>ut  the  tissue 
may  pn-scnt  the  microsrojUfid  app*nirances  sjxiken  of  as  tiibcrculous 
granulation  tissue,  the  prcx'css  ccuisisting  iu  a  ditfuse  infdtration  with 
epithelioid  cells  and  (iccasifMially  giant  cells.  The  walls  *jf  such  cavities 
are  generally  extremely  irR'gular,  being  crossed  by  bands  reprcse^nting 
resistant  areas  of  dense  fibrous  tissue  or  the  n^maiuR  of  Ijronchi  or 
bbuKl vessels.  The  cavities  are  often  croKsed  from  side  to  si(h'  by  tni- 
bet*uhe  in  whii^h,  as  in  thoM*  of  the  walls,  are  lilcMHiv»*ssels,  many  of 
which  are  oblitcnited,  cither  as  a  result  of  an  cndurterilis  or  bv  an  atnn 
phy,  following   ttie  destruction  of  the  tissues   which   tliey  supply.     In 
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niiLny  in-^^tance?,  however,  obliterativf  prrcfss  ilt>e!*  not  take  plact%  and 
the  V»l*i<Klve>i>iels,  being  imviv  rosisUuit  to  the  til<*emthe  |>r»x*esi*  than  the 
j^iirniiuKlinir  tissue,  reniiiin  ex|iMse(l,  either  in  tlie  wall  of  the  fuvity  or 
in  one  of  the  hands  <'n)ssinfj  it.  In  iht^se  exposed  vesst»!s,  ilevoul  of 
their  normal  support,  iinenrvsnis  an-  |xirtienl:irly  liable  tn  form,  vtirj'iug 
in  size  from  a  t>eii  to  a  walunt,  and  their  rupture  in  the  later  stages  of 
the  disease  is  the  most  eoninion  eiin^v  of  profuse  lijenioptysis. 

The  extension  uf  the  eiivities  takes  plaee  Ijy  the  j^nnhial  uleeration 
of  their  inner  walls,  whieli  oeeurs  in  a  [latehy  manm'r,  sujue  jvortions  of 
Hh^  wall  l>eing  iv.^^isUnjt,  wliilst  otiiers,  es[K'rially  those  eon  lain  ing  ea-*eoUi* 
tul»ereles,  are  easily  broken  down. 

The  contents  of  the  eavities  eonsist  of  broken-<lr*wn  tissue  (ea^eoiis 
material  or  ih^^t roved  lung  tissue)  and  jtns  seeretet!  from  the  lining  wall ; 
njoiv  in"  less  IdtHid  may  be  present  from  the  rupture  *>f  small  ves^iel:*. 

In  tlie  most  ehnuiie  forms  of  tnbereuhisis,  where  the  n-pa rati ve  tends 
to  ext/eed  tlie  ilestruetive  |iro<"esses,  ea\  ities  bee<»iYie  surrounded  by  an 
exeeiHlingly  dense  fibrous  wall  and  a  eessation  of  the  nleerative  prcieeSA 
may  occur.  Such  cavities,  tennetl  quies(*ent,  have  smooth,  almost  fibrous 
walls,  whieh  seerete  practically  nothing.  They  may  nmhTgo  e<intrac- 
tion  by  the  shrinking  ol'  tlie  outlying  iil irons  tissue,  but,  except  in  very 
small  ones,  romplete  obliteration  dcK^s  not  iMH-nr. 

(d)  litviiirrmmf  (if  thr  Pfnfra. — ^Tlie  pk*nra  is  involved  to  a  grciiteror 
lcs8  extent  in  all  eases  of  tnl«  renliisis,  either  in  an  acute  or  chronic 
prtK»ess.  In  the  acute  form  the  various  ty i>es  of  exudate  may  <XH:ur» 
the  t^ro-fibrinons  being  the  most  eoinnnni.  A  lai^e  nund>er  r»f  the 
pleund  exutlates,  which  are  Imeteriologieally  sterile,  an*  itf  a  tuber- 
etdous  origin.  Purulent  and  heniorrhagie  exudates  an*  less  often 
fonnd  ;  in  tlie  case  of  the  former  the  pctlynuelear  leueoeytes  may  con- 
tain large  numljers  (»f  tul)ercle  bacilli*  Delinire  tubercles  aiv  n^rt  net*es- 
sarily  a?w<K'iated  with  any  ijf  these  preieesiics,  though  in  the  great  major* 
it^-  of  instances  they  will  be  fonnd  if  carefully  looked  ft»r.  Mere,  as  in 
other  forms  of  pleurisy,  c*»mplctc  return  of  the  pleura  to  normal  does 
not  take  place.  In  many  instances  partial  av  entire  obliteration  «»f  the 
pleural  s;ic  «i^*curs  from  the  adiicsiuns  and  sul»sequent  oi*ganizat]ou  of  the 
exudate :  in  other  eases,  |i4inicular!y  in  connection  with  the  more  acute 
forms  of  phthisic,  the  exudate  inidergoes  extensive  casCH)Us  changes.  The 
pleurisy  is  quite  commonly  siHHmdarv  to  a  pneuniothonix. 

The  chronic  forms  iif  pleuri>y  are,  as  a  rule,  juore  sharply  hxidiziil 
than  the  acute,  tliough  tlan-  often  spread,  coincident  with  tlie  spn^ad  of 
lung  involvement.  They  almost  invariably  result  in  adhesions  lM*tween 
the  two  layers  of  exudate,  which  subseipicntly  undergo  orgnni /it  i-ui  nul 
may  Ix^corae  extremely  denst^  anti  Hrm. 

(t)  f^'Hutf/ftt  hi  t/tr  Jironchi, — The  larger  bronchi  are  general  in  u\t' 
seat  of  inrtammation,  acute  iir  chronic  in  chamcter  and  dut*  to  oi'giinistns 
oth(»r  than  the  tiiben-le  bacillns.  Besides  thest*  non-s|>t*citic  k*sioMii, 
lidjcrculou>  lesions  m-enr,  either  in  lla^  form  of  tubercles  in  the  mncimi* 
memhmne  or  of  ulecnitions  varying  from  small  snj>erficiul  k»$w*tes  of 
siibptami*  to  large  serpiginous  nlcemlions,  involving  at  times  all  the 
ctttit**  and  leading  t<i  dilatation  of  tlie  bronchus.  The  niedium-«it3CtK) 
bronc^hi  an-  also  subject  to  both  nodular  and  ulcersitive  prinvs^iei^.  A^ 
has  U^n  previonsily  mentiiuiedj  the  smaller  broiuhi  aiv  tlie  starring  point 
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in  most  eases  of  lung  tuberculosis,  and  show  various  lesions  due  to  the 
action  of  the  tubercle  bacillus,  most  of  which  have  been  already  de- 
scribed. Besides  these  specific  lesions,  they  may  be  the  seat,  especially 
in  children,  of  inflammation  due  to  secondary  invasion,  most  frequently 
by  the  micrococcus  lanccolatus,  with  the  production  of  a  broncho- 
pneumonia. 

( /')  Ltaiom  in  the  Bronchial  Glands. — The  lymph  glands  are  involved 
in  almost  all  cases  of  pulmonary  tuberculosis.  In  some  instances  only 
one  or  two  glands  show  signs  of  the  disease,  and  in  others,  particularly 
in  children,  the  wliole  of  the  bronchial  group  may  be  converted  into  a 
dense  caseous  mass  which  extends  deep  into  the  roots  of  the  lungs.  In 
the  adult  the  process  is  usually  less  extensive,  l>eginning  with  a  few 
tubercles  in  the  gland  :  caseation  follows,  and  in  a  large  number  of 
instances  calcification  subsecjuently  occurs.  Secondary  changes  are  not 
very  common,  but  infection  with  the  pus  organisms  may  be  followed  by 
abscess,  which  may  break  into  a  bronchus,  the  pleura,  the  trachea,  the 
oesophagus,  or  even  into  the  blood  current. 

((jf)  (Vianf/ej<  in  Other  Orr/anx. — The  changes  occurring  in  other  organs 
secondary  to  pulmonary  tuberculosis  may  be  due  to — («)  direct  exten- 
sion of  the  disease  process;  (6)  dissemination  by  the  blood  or  lymph 
currents  of  the  tubercle  bacillus  or  secondar\'  invading  organisms ;  (c) 
disscMuination  of  tulxjrculous  products  by  the  alimentarj'  canal ;  (rf)  dis- 
semination of  toxins. 

The  changes  due  to  the  direct  extension  of  the  disease  are  seen  par- 
ticularly in  the  respiratory  tract,  in  the  bronchi,  as  mentioned  above, 
and  in  the  trachea  and  larynx,  all  of  which  may  show  tuberculous 
lesions,  either  in  the  form  of  tubercles  or  of  ulcerative  pnx^esses.  lender 
this  head  would  come  also  certain  cas(>s  of  tuberculous  jiericanlitis,  the 
extension  taking  place  by  way  of  the  j)leura.  A  certain  number  of 
tubercle  bacilli  no  doubt  reach  the  circulation  in  every  case  of  lung 
tuberculosis :  they  originate  in  the  various  orgjins  the  scattered  tuber- 
culous fiK^i  whi(;h  an*  seen  at  every  autoj)sy  on  cases  of  lung  tuberculo- 
sis. The  en(l(X»arditis  ass(K'iated  with  lung  tuberculosis  is  also  due  to 
blood  infecti<m,  and  may  l>e  (»aused  by  the  tuberch*  bacillus  alone  Dr  the 
secondary  invaders,  or  may  be  a  mixed  infii'cticm. 

The  sputa  are  responsible  for  the  lesions  of  the  buccal  tract,  and 
when  swallowed  may  cause  lesions  in  the  (esophagus,  stomach,  and 
intestine. 

Th(i  amyloid  degenenition  of  certain  orgiins,  and  j>erhaps  also  the 
peculiar  bone  changes  occasionally  seen,  are  probably  due  to  the  absorj)- 
tion  of  toxins,  but  whether  derived  from  the  tubercle  bacilli  themselves 
or  from  secondary  invaders  must  remain  a  matter  of  conjecture. 

The  importance  of  secon<l!iry  infections  in  tuberculosis  is  apparent 
when  we  consider  what  a  larg<'  jHTcentage  of  jxitients  show  at  autopsy 
general  infection  with  the  j)us  orgjiuisms. 

Symptoms. — Modes  of  Onxet, — Xo  one  of  the  protean  featur(»s  of 
pulmonary  tuberculosis  is  more  striking  than  the  diverse  ways  in  which 
the  disease  may  begin.  Among  the  more  important  of  th<»se  are  the 
following  : 

(a)  There  is  a  small  but  important  group  of  cases  in  which  the  dis- 
ease makes  (H)nsiderable  progress  Ix^fore  there  are  serious  symptoms  to 
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arouse  the  attention  (*f  the  patient.  This  latent  form  of  the  diseai^  is 
seen  nify^t  fretiueiitly  in  w^irkingnien,  and  tlie  di.sease  may  even  advanoe 
to  excavation  of  an  a[>ex  before  they  seek  advice.  In  some  of  these 
aii^s  It  i.s  not  a  little  remarkable  how  slij^ht  tlie  lung  .symptoms  have 
been, 

A  <lifffi\*nt  type  ol*  latent  piihnanary  tuberenlosi;?  h  the  form  in 
whieh  the  syjiipt(*m>  are  luasknl  l>y  tlie  exi?^tenee  of  *i*rious  disease  in 
other  oj^gan?,  a^  in  the  p<*ritoneum,  intL'Stine^,  or  boneft^. 

(/>)  With  St^inptotfw  of  IhfHpvpsia  ami  Amtmicu — The  ^8tric  mode 
of  onset  is  very  eoninion,  and  tin*  early  manifet^tations  may  he  gjreat 
irritaliility  of  tlie  >tMrmieli  with  votnitin^  nr  a  ty)»e  of  aeid  dyspep*iiu 
with  ernetations.  In  ynnn*,^  ^rirls  (and  in  I'bildren)  with  this  ilysp«»p,sia 
there  is  very  freipiently  a  pronouneed  ehloro-amemia,  and  the  jwitient 
eom  plait  IS  of  pd  pi  tat  ion  of  ihe  heart,  tnerea-sing  weakness,  i^Ught  after- 
noon fever,  anil  amenorrhiea, 

(e)  In  a  eonsiderable  nnmbi'r  nf  eji^en  the  onset  of  pulraonan'  tuber- 
enlosis  is  with  syniptoms  wliieli  suggest  tttfthrtftf  f'vt'i\  The  ]>atient 
has  re[H'atrd  jiarnxysnis  nl'  «'liills,  frvers,  and  sweats,  wliifh  may  n*<'ur 
with  great  n-Linlarity.  In  districts  iu  wliii^li  intermit  tents  pn-vail  then' 
\s  no  moiv  eonmuKJ  mistake  than  t<j  eonfound  tlie  initial  rigors  of  pul- 
monary tubereulosis  with  malaria, 

(//)  f^nncf  irith  Ph'ifrinf/, — The  first  symptoms  may  be  a  drj*  plenrisy 
over  an  apex,  with  p<'r>istent  frieticm  mnrmiir.  In  other  instam-es  the 
puhmuiary  sym[>tums  haM*  f«»llnwetl  an  attark  (tf  ph'nrisy  with  i-tftision. 
The  exndatc  gnidnally  disapp-ars,  but  tlie  emigh  iK^rsist*^  ami  the  |>atient ' 
l»eeonu's  tevtrisli,  and  gradually  signs  of  diseast*  at  one  apex  l>eeome 
nianitrst.  Of  W  eases  of  pleurisy  with  elfusion,  the  history  of  whieh 
was  folidwed  l>y  H.  I.  Bowditeh,  one-thinl  developi^'d  pnlmonary  tulx»r- 
cnlosis. 

(i)  lllfh  Lnrifngeaf  Sifrnptomx, — The  i>ri ma ry  IrM^idization  may  Ije  io 
the  larynx,  tb<Kigli  in  a  rnnj<irity  of  the  instances  in  whieh  hiiskinessi 
and  laryng<'al  symploms  are  the  tir^t  nt^tii-eidde  features  of  the  di«it4it*e 
then*  are  donlitless  i\m  already  existing  in  the  lung.  The  gnmp  of 
i%\:^v^  111  whieh  for  many  montlis  thnmt  and  larynx  symptoms  pnvedc 
the  gniver  manift  stations  ot'  pulmonary  jiltthisis  is  a  very  imjKvrtant  «me, 

( /')  Onsd  trtfh  [ItrmttpttfutH, — FrtMiueutly  the  very  first  symptom  <»f 
thr  dis4nise  is  a  liri>k  heniurrhage  fr«>m  thr  Inngs,  tWIK^wijig  whieh  the 
pnlmonar}'  symptoms  may  di'vehip  with  great  n»[mlity.  In  other  casesi 
the  hieniojitysis  reenrs,  and  it  may  he  months  before  the  symptoms 
lx»r(»me  well  estaldished.  In  ii  maj^irity  of  these  cusc*8  the  local  tuber* 
culou^  lesion  exists  at  the  date  of  the  ha^uoptysls, 

(//)  WUb  T^iht-rcnhHlH  of  fhr  (Vrvh^^i-tKrUhr}/  iihmh, — Pn^eecHtig  \\w 
onset  of  ptdmonary  plithisis  fnr  months,  or  even  for  years,  the  lymph 
glands  of  the  neek  or  of  the  neek  ajid  axilla  of  one  side  may  be  eulargiil. 
These  case^  art*  by  no  means  iofn^pieut,  and  tliey  an*  of  iiiiportHUOi! 
beeansi'  i>f  the  lateney  of  the  ]>ulmonary  h'siems,  Novnuhtys,  when 
oiM:'mtive  intertenMier  is  so  etMumun,  it  is  wtdl  to  bear  in  mind  that  in 
<^neh  pjitients  tht*  eorresjxaiding  apex  ot*  the  hing  may  Ik*  extenisiveljr 
involved, 

(/i)  And,  lastly,  in  l»y  far  the  largest  number  of  all  cases  the  onwt 
U  with  a  bronchitis  or,  as  the  |>atieut  expreeses  it,  a   negleetcnl  eold. 
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There  has  been,  |xjrhaps,  a  liability  to  catch  cold  easily  or  the  patient 
has  been  subject  to  naso-pliaryngeal  catarrh ;  then,  following  some 
unusual  exposure,  a  bronchial  cough  develops,  which  may  be  frequent 
and  very  irritating.  The  examination  of  the  lungs  may  reveal  localized 
moist  sounds  at  one  apex  and  perhaps  wheezing  bronchitic  r&les  in  other 
parts.  In  a  few  cases  the  early  symptoms  are  often  suggestive  of  asthma 
with  marked  wheezing  and  diffuse  piping  rTdes. 

The  older  writers  divided  the  stages  of  pulmonary  tuberculosis  into 
jM/iisit*  lucipiens,  phthisis  eotifinmita,  and  phthims  desperata,  corre- 
sponding to  the  stages  (of  mocfern  authors)  of  the  growth  and  develop- 
ment of  the  tubercles,  their  softening,  and  finally  the  formation  of  cav- 
ities. While  in  a  way  useful  in  discussing  the  symptomatology  of  the 
disease,  it  is  }H?rhaps  better  to  discard  these  stages,  which  are,  after  all, 
more  or  less  arbitrary,  and  speak  of  the  symptoms  in  detail. 

Local  Symptoms. — Of  these  cough,  shortness  of  breath,  expectora- 
tion, luemoptysis,  and  pain  in  the  side  are  the  most  prominent. 

Cough, — In  a  few  instances  this  important  symptom  may  scarcely 
attract  the  attention  of  the  mtient  or  of  the  friends.  In  a  majority  of 
all  rases  it  is  pn»sent  from  the  onset  to  the  close.  In  the  early  stages  it 
is  short,  dry,  and  hacking,  without  any  paroxysmal  quality.  It  may  be 
very  worrying  shortly  after  the  patient  goes  to  becl  and  in  the  early 
hours  of  the  morning.  It  is  a  cough  of  irritation,  accompanied  with 
only  a  small  amount  of  expcHitoration.  A  ver^-  distressing  form  of  the 
cough  in  the  early  stages  is  that  which  is  aggravated  or  brought  on  by 
eating,  and  which  is  apt  to  be  followed  by  vomiting.  This  is  sometimes 
called  Morton^s  cough.*  It  is  occasionally  a  very  distressing  feature, 
an<l  the  j>atient  may  lK»come  emaciated  in  consequence  of  failure  to 
retain  suflieient  nourishment.  In  children  the  cough  may  be  jmroxys- 
mal,  jnirticularly  wlicn  the  tracheal  and  bronchial  glands  are  gn»atly 
enlarged. 

As  the  dis(»ase  progresses  to  the  stage  of  softening  the  cough  is  less 
irritating  and  is  easier,  being  accomimnied  with  more  exjxjctoration. 
While  it  (M'curs  throughout  the  day,  the  early  morning  is  still  the  time 
at  which  it  is  most  marked.  Sometimes  witli  the  rise  of  fever  toward 
ev(»ning  it  becomes  aggravated.  In  the  later  stages,  when  cavities 
have  formed,  the  cough  is  more  jxiroxysmal,  vioh»nt,  and  painful. 
This  is  not,  liowev(T,  always  the  casi»,  and  in  very  many  jKitients  with 
large  excavations  the  cough  is  easy  and  the*  (»xj>ectoration  brought  up 
without  much  difficulty.  At  this  stage  position  fn»quently  has  a  V(»ry 
gn^at  influence  on  the  cough,  which  may  l>e  aggravated  when  the 
initient  lies  on  the  affected  side. 

Cough  is  a  feature  of  pulmonary  tuberculosis  singularly  variable  in 
its  intensity.  Highstrung  nerv»)us  subjects  arc*  apt  to  be  greatly 
trouble<l  in  all  stages.  The  nervous  element  must  always  Ik»  taken  into 
account,  and,  making  usc»  of  this,  Brehmc^r  urges  upon  his  jxitients  most 
insistently  the  importance  of  not  coughing.^ 

*  "Tiissi  phthisicae  siciiti  fm*  st'nip(»r  inn|>|H>nti:i,  ot  sitis  accedunt,  iUi  etiAm  poet 
c'ibuin  vomitio  feri*  HU|K;rvenire  soK't ;  adc<>  nti  ae^r  a  pjwtii  continuo  fertl  tusKin.'  Holeiit, 
(loiicc  cihii'*  tandr'Hi  voinitioiu*  fnerit  rcjectiis"  i  PhthiMog'm^  London,  1G89,  ]>.  101). 

^  In  one  of  the  most  colcljratiKl  <>!'  tlu?  It*'jt'rtvd  AddrfiineA  occurs  the  line,  **And 
awed  consumption  checks  his  chided  cou^rh,"  whicli  would  appear  to  indicate  that  the 
pnictice  of  IJrehmer  had  some  warrant  in  popular  opinion. 
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The  laryngeal  eonipli(»ations  give  a  ?)eetiliarly  husky  quality  to  the 
cough,  aiut  wlu.'ii  rrosion  and  iilfcratian  liavr  pnx^c^etled  far  in  the  vocul 
cords  the  rff^d't,-^  nf  r(>ii|^hin^  are  iiiueli  less  etltn'tive, 

E.rprriorfft to fi,— In  the  early  st;iges,  when  the  eoiigh  is  dry,  rht*re 
may  he  no  sputiini,  and  not  infriMjuently  in  a  siis|x*cted  case  it  is  dif- 
fienlt  to  ^*t  ,sui!icient  lor  examination.  Ot\tvn,  however,  with  a  iiitiniiiii; 
eongli  u  little  niiieoiti  ur  inueo-puruleiit  lualter  is  lirmight  up.  It  may 
be  more  distiurtly  eatarrhal,  and  enjisisl  of  a  tliin,  sometimes  watery 
mneu:^,  fri>tlry  inul  streaked  in  plaee^  witli  yillowish,  ojuitpie  fra^uient?'. 
A  nt»t  iinenniimai  fMrni  in  the  early  stage  is  the  tenaeioiis,  gelatintnt-*- 
hKiking  sputum  resembling  boiled  sago,  and  wJiieb  on  micros»copical 
examination  is  foutiil  tu  l>e  made  up  hirg*dy  of  rh^siiunmated  cells  of  the 
alveolar  epithelium  euntaiuin^  myelin  dn»plet?i  an<l  nirboii  jjnuiis. 
There  is  n**  distinetive  eharaeter  in  this  variety,  wbieh  is  met  with  in 
perfeetly  healthy  individuals  with  slight  l>rnTieliitie  (*ojitrh.  In  exjouin- 
ing  the  sputum  it  should  Im'  s]in  ad  un  ^lass  and  tin*  o|MHpie  yelhiw  and 
greenish  yellow,  sliarply  detined  stix*aks  should  be  piekiil  »»ut  to  stain 
tor  bacilli  and  to  examine  for  elastic  tissue.  As  j^jftening  prmHH*tls  ihn 
sputa  beeiinu'  more  uniformly  ])urnlent.  less  niuiH>id,  an<l  frcitliy.  The 
mucoid  and  punform  aud  ixlairy  vi>cid  varieties  may  iweur  t*)gt*ther, 
thougli  more  coninionly  as  the  disease  piNigressei^;  the  sputa  lk*cr»rne 
more  and  nmre  iinrnlent.  Finally,  in  tfie  stage  of  aivity  fiu'inatioii 
there  are  expeetonited  rounded,  flattened,  givenish  gray  mai^s^^s,  which 
lie  sejiarated  fmni  eacli  other  in  the  spit^tMip  or  at  tlie  bottom  of  the 
veasel,  and  which  from  tluir  flattened,  rounded  tVirni  have  been  ternuNl 
fntmmft/oi'  siiuta*  When  the  exjK*ci oration  is  collected  in  a  ileep  vesst^I 
these  roniKlcd  niasse>  tend  to  >iidv  to  the  liotttnih  The  older  writen* ' 
believed  these  ttpiita  (ffofn}Ma  ftuHltim  prffftfm  to  be  a  suiv  sign  of  tin* 
existence  of  cavities.  In  a  lyjacal  fi»nu  they  certainly  art*  nuta^i  sug- 
gestive, and  are  mrely  seen  exf*ept  when  vomieie  are  jmA^^nt.  The 
«»olor  may  be  either  of  a  giTctu'sh  \!:rd\  or  of  an  ashy  gniy  ;  the  (xlor  is 
often  heavy  ami  stale,  nircly  swiH'tish  or  feti*!,  except  when  the  Imuichi 
ai\'  dilated*  In  soujc  instances,  when  the  bmg  is  rapitUy  breaking  i 
down,  the  siaita  may  be  very  copious  and  contain  thigiuents  of  cIhi^sv 
matter.  W  hat  is  called  the  sputum  of  Jiayle  h,  I  should  think  fn>ai 
his  description,  the  form  I  have  spoken  of  a?*  n*.sembling  Ixuled  sago  or 
boiled  rice.  His  original  description  i-  as  follijws  :  '*  Lors  inenie  que  hi 
phthisic  a  ileljute  ]mr  une  tonx  seche,  au  bout  trun  c*t*rtain  temp  il 
survient  nne  exjR»ctoration  luutpieusc,  dans  latpielle  on  voit  t;intot  ilci* 
filets  blancs  o|»acpi(\s,  tautot  <le  |M'titis  gnuneaux  s(*mblabh's  :\  du  rh 
bien  cuit,  et  (pieliiucfois  des  filets  dc  sang/**  He  i^  s|Hn*king  of  t lie 
early  stjigcs  of  |)hlhisiit,  in  which  this  variety  isi  hiuhI  coinni(»n.  I 
c|not<'  hen'  Wilson  Fox's  n*niarks  on  this  snbi<»ct,  a.*  there  has  Ihvii 
8ome  eoidusion  abciur  tht*  precise  chanictcr  oi'  l^iyleV  sputa  :  *' l/nder 
this  nauu'  arc,  howevei",  included  eh^mcnts  of  the  sputa  having  difler- 
ent  origins.  One,  vvliieh  is  mon- common  iji  th<*  mncoiil  forms  of  ex- 
jK»ctoration,  consists  merely  of  small  tcna<'ious  imiKses  of  socn*tit>n  pro- 
(vtHling  fiiiui  the  follicles  of  rlie  rhmat,  tniehea,  and  bronchi,  and  aW, 
I  Indieve,  in  some  instances  from  the  nltitnate  air  ve^ieloH,  Tliey  an* 
coinjK)sed  of  mucous  and  pyoitl  cells  imbod<led  in  a  denne  material  of 
»  lUchaduA  fur  (a  Phtfmic  pidmomwr   « .    I     B  tvli*   \  sin,  pp.  24  lUid  25. 
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secretion.  Under  the  same  name  are  included  small  but  more  opaque 
bodies,  seldotn  (exceeding  a  poppy  or  millet  seed  in  size,  but  with  ragged 
edges  and  anguhir  shape,  which  are  necrotizing  fragments  of  pulmonary 
tissue  se pirated  during  the  process  of  excavation.  I  have  found  these 
identical  in  structure  in  one  cjise  with  the  small  masses  often  loosely 
attiiched  to  the  interior  of  cavities,  consisting  of  rapidly  degenerating  cells 
and  niich'i,  and  having  precisely  the  same  appearances  as  are  found  in 
caseous  tubercle."  Andral  states  that  this  form  of  sputa  was  noted  by 
HippcKM*ates,  who  comiKired  them  with  grains  of  hail.  Ocx^sioually  in 
cases  of  very  rapidly  softening  tuberculosis  quite  coarse  fragments  of 
the  necrotic  lung  tissue  may  be  expectorated.  Fibrinous  casts  of  the 
bronchial  tubes  art*  occasionally  expectorated  in  pulmonary  tuberculosis. 

Microscopical  Examination. — The  chief  portion  of  the  muco-puru- 
lent  sj)utuni  of  pulmonary  tuberculosis  is  made  up  of  pus  cells.  Epithe- 
lial cells  from  the  mouth  and  pharynx  and  trachea  and  bronchi  are  also 
present  in  varying  numbers. 

Alveolar  epithelial  cells  are  pn»sent  in  numl>ers  in  the  early  stages  of 
the  (lis<»as(»,  and  their  significance  has  been  much  discussed.  'The  lumps 
of  gelatinous-looking  sputa  which  Bayle  compared  to  boiled  rice  are 
composed  almost  entirely  of  these  swollen,  rounded  cells,  containing 
myelin,  often  carbon  grains  and  fragments  of  dust.  They  were  thought 
by  I^ihl  to  })(»  distinctive  of  desquamative  pneumonia,  but  they  may 
occur  in  large  numbers  in  simple  bronchitis,  and  are  quite  common  even 
in  th(»  morning  exj)ectoration  of  perfectly  healthy  individuals.  I  do  not 
think  their  presence  is  of  any  significance  whatever  in  tuberculosis. 

Elaxfic  TIsMnc, — The  presence  of  elastic  fibres  in  the  sputum  is  an 
indication  of  destruction  of  tissue  in  the  air  jwissages  or  lungs.  It  is 
found  in  gangrent*,  abscess,  and  in  all  cases  of  tuberculosis  with  soften- 
ing. For  tlie  purpose  of  examination  it  is  unnecessar}'  to  resort  to  the 
ttnlious  method  of  boiling  the  sputum  with  caustic  potash.  I  have  used 
for  many  years  the  following  plan,  which  was  shown  to  me  at  the  Lon- 
don Hc»spital  by  Sir  Andrew  Clark.  The  method  dej)ends  upon  the  fact 
that  if  the  sputum  be  spread  in  a  sufficiently  thin  layer  fragments  of  the 
elastic  tissue  C4ui  Ik*  readily  seen  with  the  naked  eye*. .  The  thicker,  puru- 
lent portions  are  plac^ed  upon  a  glass  plate  15  by  15  cm.,  and  flattened 
by  a  second  glass  plate  10  by  10  (•m.  In  this  compn^ssed  grayish  layer 
of  sputum  any  fragment  of  elastic  tissue  shows  at  once  as  a  grayish  yel- 
low spot,  an<l  can  be  examined  at  once  under  a  low  power,  or  the  upjx^r- 
most  glass  is  sli<l  along  until  the  fnigment  is  exposed,  when  it  is  picked 
out  and  j)laced  upon  the  onlinary  micToscopic  slide.  Fragments  of 
br(*ad,  collections  of  milk  globules,  |>ortions  ol  epithelium  of  the  tongue 
infiltrated  with  micnMM>cci,  also  show  opujuely  against  a  black  back- 
grou!id,  but  with  a  little  pnictice  they  c^*in  readily  be  distinguished. 
Every  portion  of  elastic  tissue  in  the  sputum,  even  when  quite  small, 
can  be  readily  picke<l  out  in  this  way.  The  elastic  tissue  from  the  limgs 
is  very  characteristic.  The  arrang(»mont  of  the  fibres  is  such  that  they 
s1k)w  the  outlines  of  the  air  c<'Ils.  Elastic  tissue*  from  the  bnmchial 
wall  forms  an  elongated  network  or  two  or  three  long  narrow  fibres  may 
be  sc*en  close  togeth(*r.  From  the  blo<Hlv(*ssels  a  somewhat  similar 
arran^rement  of  elastic?  tissue  may  be  seen,  or  occasionally  a  fenestnit(*d 
membrane  which  l(M)ks  as  if  it  had  conn?  from  the  intima  of  a  good-size<l 


evy.     Elastic  tit^nv  is  present  in  every  iiifitance  of  piilmoiiary  tiifS^ 

.J<i8i8  witii  tk\stnictioii.    It  may  be  fbiiiid,  too,  very  early  in  the  di-^easn, 
Ueibre  1 1 » e  1  < nni I  »sig \m  of  ^ot\ e n i iig  a ro  at  u  1 1  iii a rk ed .  jH 

Tiifjcrctc  Jkwilli — The  prt^st^ncc  ijf  the  bacillus  tuberculociis  iu  tlw" 

mtum  has  enabled  us  Ui  make  tlie  dia^iKiiJ>is?  of  the  di^e^se  at  a  univh 

iirlier  |>eri<*d  thau  f brmerlyj  and  with  an  absolute  ecrtainty,  even  1  before 

fht*  phymad  r^ign^  ai-e  in  any  way  distinctive.     Wliilc  the  l>aeilli  niav  lie 

'^'lesent  in  s  put  urn  wliieh  Icjtiks  entirely  glairy  and  niueoid^  they  are  nioir 

kely  t(>  be  found  in   the  grayish  yellow  ,streuk&  M'  pnriileiit   i-pniimi, 

hieli  slniuhl  Ix^  picked  out  for  the  piirpo&e  of  examination.      They  may 

p  found  sometimes  in  the  exjKM^tonition  in  a  case  of  frei^h  htenioptysij? 

,A  a  per^fon  who  lias  had   no  suspieion  whatever  of  tuberculauB  disea^* 

The  metho*!  has  ali^ady  been  given  for  demonstrating  the  bacilli  in 

sjMita  (p.  734), 

The  nnnd»er  of  Imeilli  varies  in  dif!l*i*ent  eases.  Usually  \vlu*n  N^ft- 
ening  is  pritgrehstng  rapidly  thty  are  very  abundant,  and  I  hoy  oc<?ur  la 
large  nuniberH  alH>  in  the  ntnmnnlar  Hputa  of  old  eavitie^. 

(>n  tlie  other  hand,  there  arc*  pitients  wlio  present  all  the  ]iH*n\  m 
genenil  featun?s  of  pulmonary  tnbereulosis,  yet  in  whoj^e  isputii  Imeill 
cannot  be  ilernonstrated  for  weeks  or  even  for  months.  In  other  I'ji?^^ 
again,  with  quite  pronouneed  lei^ions  for  long  jR'rirwls,  the  l>;ieilli  in 
the  sputa  are  very  stmnty.  Indeed,  there  are  eases  on  re'cord  in  vtUlvh 
the  bacillary  nature  of  the  lung  lesion  has  only  been  determined  pi^it- 
morteni. 

OtJier  forms  of  miero-organisrasare  frequently  prt\seut  in  the  sputiUH 
in  pulmonary  tulierenlosis— the  stiinhylocoeeij  j^tnjjtot'oeeij  the  pnennitt-      i 
eoeens,  the  baeillus  pyoeyaneus,  and  the  proteus.     In  long  standi ug  aiH4^| 
with   eavity  there  may  l)e  aspergilli^  Harctn^,  the   leptothrix,  and  fhe^^ 
oTdinm  albieims, 

(MImreoaH  frafpnentH  may  be  coughed  up  in  chronic  puhiionary  tuber- 
culosis. Formerly  a  goiwl  deal  of  stress  was  laid  upon  their  presence, 
and  Morton  described  a  phthisis,  a  caleufw  in  p?////io?M*6i/,«<  generath, 
Bayle  also  described  a  separate  form  of  phthisic  caiculcuse.  The  size  of 
the  fragments  varies  from  a  small  pea  to  a  large  cherrj'.  As  a  rule,  a 
single  one  is  coughed  up ;  sometimes  large  numbers  are  coughed  up  in 
the  course  of  tiic  disease.  Usually  they  are  not  associated  with  any 
sjMX'ial  sym])t()ms,  though  there  are  cases  iu  which  hemoptysis  has 
occurred.  They  are  formed  in  the  lung  by  the  calcification  of  caseous 
masses,  and  it  is  said  also  occasionally  iu  obstructed  bronchi.  They 
may  come  from  the  bronchial  glands  by  ulceration  into  the  bronchi, 
and  there  is  a  case  on  record  of  suffocation  in  a  child  from  this  cause. 

IJaiiiopfi/sis. — One  of  the  most  famous  of  the  Hipp<x*ratic  axioms 
says,  ^^  From  a  s])itting  of  blood  there  is  a  spitting  of  pus.''  A  large 
majority  of  the  older  writers  on  the  subject  thought  that  the  phthisis 
was  directly  due  to  the  inflammatory  or  putrefactive  changes  caused 
by  the  hemorrhage  into  the  lung.  Morton  in  his  interesting  section, 
Phthisis  (ih  Ihnnoptoc^  rather  doubted  this  se(|uence.  Laennec  and 
Louis,  and  later  in  the  century  Traube,  reganled  the  haemoptysis  as  an 
evidence  (»f  existing  disease  of  the  lung.  Desault,  ind(H»d,  as  far  l)ack 
as  178:5  jiad  said  that  instead  of  the  tvrnx  phthisis  ah  htrmopfoe  the  state- 
ment should  be  haMuoptysis  from   phthisis  (Wilson  Fox).     From  the 
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accunito  views  of  Laennec  and  Ijouis  the  profession  was  led  away  by 
(rraves,  and  particularly  by  Niemeyer,  who  held  that  the  bloixi  in  the 
air  cells  set  up  an  inflammatory  process,  a  common  termination  of  which 
was  caseation.  Since  Koch's  discovery  we  have  learned  that  many  cases 
in  which  the  physical  examination  is  negative  show,  either  during  the 
j)eriod  of  hemorrhage  or  immediately  after  it,  tubercle  bacilli  in  the 
sj)uta,  so  that  opinion  has  veered  to  the  older  view,  and  w(»  now  regard 
the  aj>pearance  of  hajmoptysis  as  an  indication  of  existing  disease.  In 
young,  apixirently  healthy  j)ersons  cases  of  ha}moj)tysis  may  be  di- 
vided into  three  groups.  In  the  first  the  bleeding  has  come  on  with- 
out premonition,  without  overexertion  or  injur}',  and  there  is  no  family 
history  of  tubercidosis.  The  physical  examination  is  negative,  and  the 
exa!niuatio!i  of  the  exj>ectonition  at  the  time  of  the  hemorrliage  and 
subsequently  shows  no  tubercle  bacilli.  Such  instances  are  not  uncom- 
mon, and,  though  one  may  susi)ect  strongly  the  presence  of  some  focus 
of  tuberculosis,  yet  the  individuals  may  retain  good  health  for  many 
years  and  have  no  further  trouble.  Of  the  386  cases  of  haemoptysis 
noted  by  Ware  in  private  practice,  62  recovered  and  pulmonary  disease 
did  not  subsequently  develop. 

In  a  second  group  individuals  in  apparently  perfect  health  are 
suddenly  attacked,  perhaps  after  a  slight  exertion  or  during  some  ath- 
letic exercises.  The  physical  examination  is  also  negative,  but  tubercle 
bacilli  are  found  sometimes  in  the  bloody  sputa,  more  frequently  a  few 
days  later. 

In  a  third  set  of  cases  the  individuals  have  been  in  failing  health 
for  a  month  or  two,  but  the  symptoms  have  not  been  urgent  and  perhaps 
not  noticinl  by  the  pitients.  The  physical  examination  shows  the  pres- 
ence of  well  marktnl  tuberculous  disease,  and  there  are  both  tubercle 
bacilli  and  elastic  tissue  in  the  sj)uta. 

A  very  interesting  systematic  study  of  the  subject  of  haemoptysis, 
j)articularly  in  its  relation  to  the  question  of  tuberculosis,  has  just  been 
colnpleted  in  the  Prussian  army,  and  has  been  issued  by  Franz  Strieker.* 
During  the  five  years  1890-95  there  were  900  cases  admitted  to  the 
hospitals,  which  is  a  jKTcentage  of  0.045  of  the  strength  (1,728,505). 
These,  of  course?,  were  selected  men  at  the  healthiest  {Xiricwls  of  life. 
Of  the  cases,  in  480  the  hemorrhage  came  on  without  recognizable 
cause.  Of  these  417  (xises,  86  {)er  cent,  were  aTtiunly  or  probably 
tuben'ulous.     In  only  221,  however,  was  the  evidence  conclusive. 

In  a  second  group  of  213  cases  the  hemorrhage  cam<»  on  during  the 
military  exercise,  and  of  these  75  patients  were  shown  to  be  tuberculous. 

In  118  cases  the  hemorrhage  followed  certain  special  exercises,  as  in 
the  gymnasium  or  in  riding  or  in  eonse<|uenee  of  swiuuning.  In  24 
cases  it  develo|)ed  during  the  exercise  of  the  voice  in  singing  or  in  giv- 
ing command  or  in  the  use  of  wind  instruments.  A  very  interesting 
group  is  rejK)rte<I  of  24  cases  in  which  the  hemorrhage  followed  trauma, 
either  a  fall  or  a  blow  uj)on  the  thorax.  l\\  7  of  these  tuberculosis  was 
j)ositively  present,  and  in  6  other  <'ases  there  was  a  strong  probability 
of  its  existence. 

Among  the  conclusions  which  Stri(^ker  draws  the  following  aiv  the 

^  Ft'niAchrift  zur  100  jiihriycn  Stiftungx/rier  din  mediziniiwh-chirurgischfn  Friedrich-Wil- 
h€lm,<-In:<t{lut.'<,  Berlin,  K^Do. 


11 :     amely,  that  soldicrt^  attacked  with  h^moptTsts  with-^ 
cau£^  a^'e  in  at  least  86.8  pc*r  etuit.  tuWrculoiiis.      In  tlie  easc^ 
a  ihe  haemoptysis  fx>lkiw?i  thi^  >ii»eeial  exerciser,  etc,  of  Diilimry 
,  at  leai*t  744  per  cent,  are  tubert»iilous.     In  the  cases  which  com^ 
-iiig  tiwimming  nr  a*s  a  con§e«|uence  of  direct  injury  tc*  the  thomx 
mv  half  are  uot  a?i*ociatec!  with  tubercidoai^, 
nuptyj^i?>  tKi^iirs  in  from  «>0  to  80  [x?r  (H?nt.  of  all   ciiM^s  of  puj- 
r\  tulRTtmlosiii^,     It   i;^   niort*  fiietjtient  iu   male*  thuii   in   females, 
it  may  occur  at  all  age;*,  and  even  in  quite  young  children,  yet 
mos^t  cfmimon  in  young  adult^?. 

a  majority  of  all  taj^es?  the  hleeding  recurs.     There  are  csttses  in 
i  it  U  a  .special  featnre  thronghont  the  disease*,  ?^u  that  a  Iieniorrhagie 
aemoptysical   form   ha.s   U^en    reer^gnizeiL     The  amonnt    of    hlmni 
fht  up  varies  from  a  couj>le  of  dnu*hm^  to  a  pint  or  mure.      In  CT 
oent,  of  4125  case^  of  ha?  at  the  Broiupton  Hoeipital   the 

int  Ijrought  up  was  undei  ,a  ounce. 

^  distinction  may  Ije  drawn  i     ween  the  ha^moptyj^i^  early  in  the 

a8e  and  that  which  occurs  in  ..-^^  later  jxTitHb.     In  the  former  the 

^mg  h  Virtually  flight,  is  u]»t  to  rciuir,  and  fatal  hemorrhage  h  %'ery 

are.     In  these  in^stanees  the  tjleediug  h  u^nally  from  snuill  area:s  of 

ftening  or  from  early  en^^ions  in  tlie  hnmehial  nuicosiu     In   the  later 

riod?,  after  cavities  have  formed,  the  hleedin^  is,  as  a  rule,  more  pn»- 

36  and   is  more  apt  to  be  fatid.     Single  large  liemorrhages,  pn>ving 

'ckly  fatal^  are  very  rare,  except   in   the  advanced    stagt*s   of   the 

ease.     In  these  cases  the  bleeding  comes  eitlier  fr«>m  an  erosion  of  a 

)d-sized  vessel  in  tlie  wall  of  a  cavity  or  from  the  rnptur*^  of  an 

eurysm  of  the  pulmonary  arterv^ 

The  bleeding,  as  a  rulci  set*?  in  suddenly*  Without  any  warning  tln^ 
patient  may  notice  a  warm  sjdt  taste  and  the  month  filb  with  IdtKitl. 
It  may  conic  up  witli  a  slight  cmigli.  The  total  amoimt  nniy  nut  Ik* 
more  than  a  few  dnichms,  and  for  a  day  or  two  the  patient  may  spit  up 
small  quantities.  When  a  large  vessel  is  eroded  or  an  aneur>'sra  bursts, 
the  amount  of  blood  brought  up  is  large,  and  in  the  course  of  a  short 
time  a  pint  or  two  may  l>e  expectonited.  Fatal  hemorrhage  may  occur 
into  a  very  large  cavity  without  any  blood  being  coughed  up.  The 
character  of  the  blood  is,  as  a  rule,  distinctive.  It  is  frothy,  mixed 
with  mucus,  generally  bright  red  in  color,  except  when  large  amounts 
are  expectorated,  and  then  it  may  be  dark.  The  sputa  may  remain 
blood-tinged  for  some  days  or  there  are  brownish  black  streaks  in  the 
sputa,  or  '*  friable  nodules  consisting  entirely  of  blood  corpuscles"  may 
be  coughed  up.  Blood  moulds  of  the  smaller  bronchi  are  sometimes 
exjx'ctorated. 

I'he  microscopical  examination  of  the  sputum  in  tuberculous  cases 
is  most  important.  If  carefully  spread  out,  there  may  be  noted,  even 
in  an  apparently  pui^  hemorrhagic  mass,  little  portions  of  mucus  from 
whicli  bacilli  or  elastic  tissue  may  be  obtained. 

JJi/sj/naa. — In  the  early  stages  tlie  respinitions  may  be  a  little  hur- 
ried, and  ill  a  few  instances  the  dyspna»a  is  quite  marked.  When  the 
disease  is  advanced,  so  long  as  the  patient  remains  at  rest  there  is  no 
shortness  of  breath,  but  on  atteni])tin^  exercise  or  making  any  special 
effort  the  respirations  are  niucii  hurried.     It  is  renuirkable  how  much 
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lnn<r  tissue  may  be  destroyed  without  any  sense  of  respiratory  distress 
so  long  as  the  patient  remains  quiet.  Occasionally,  even  early  in  the 
disease,  there  are  attacks  of  dyspnoea  at  night  almost  asthmatic  in  cha- 
nieter.  Emotion  or  sudden  exertion  may  at  any  time  cause  hurried 
l)reathing.  Marked  dyspnoea  is  usually  due  to  some  intercurrent  trouble, 
the  development  of  a  lobar  pneumonia  or  of  miliary  tuberculosis,  a 
nipidly  advancing  broncho-pneumonia  or  the  development  of  pneu- 
mothorax. 

([i/ffiioaiH  is  also  not  a  common  symptom  in  chronic  pulmonary  tuber- 
culosis. It  is  seen  most  commonly  under  conditions  which  cause 
dyspiKva.  In  advanced  cases  with  much  fibroid  change  the  dyspnoea 
may  be  cardiac,  and  the  advancing  cyanosis  may  also  result  from  the 
gradual  dilatation  of  the  right  chamber  of  the  heart. 

Pfiiii  in  the  chest  is  a  very  variable  symptom.  In  some  castas  it  is 
nresent  from  the  outset,  and  the  patient  at  the  examination  will  place 
nis  hand  accurately  over  the  portion  of  the  lung  affected.  In  other 
instances  it  is  absent  throughout.  When  present  it  is  most  commonly 
due  to  pleurisy,  and  is  situated  below  the  clavicle,  along  the  sternal 
marufin,  or  in  the  scapular  regions.  In  cases  of  apical  tuberculosis  with 
early  involvement  of  the  pleura  the  piiin  may  be  a  very  distressing 
feature.  In  other  cases  the  lower  thoracic  zone  is  the  seat  of  the  chief 
IKiin,  particularly  on  drawing  a  deep  breath.  In  many  instances  it  is 
only  a  dull,  aching  sensation.  When  such  shrinkage  and  contraction 
occur,  with  great  thickening  of  the  pleura,  the  intercostal  nerves  may 
bo  involved,  and  the  pains  persist  long  after  the  active  symptoms  of  the 
disease  have  disjipjwared.  The  sensitiveness  to  jx^rcussion  may  be  very 
much  increased,  and  the  patient  may  wince  even  on  light  percussion 
ov(»r  the  affected  area. 

(xENKUAL  Symi»toms. — Fever, — Aretaeus  seems  to  have  been  the 
first  to  recognize  j)hthisis  as  a  febrile  disease.  His  description  is  most 
<*haracteristic :  "  It  is  accompanied  by  febrile  heat  of  a  continued  cha- 
racter, but  latent,  ceasing  indeed  at  no  time,  but  concealed  during  tlie 
day  by  the  sweating  and  coldness  of  the  body  ;  for  the  characteristics  of 
phthisis  are  that  a  febrile  heat  is  lighted  up  which  breaks  out  at  night, 
but  during  the  day  lies  concealed  in  the  viscera,  as  is  manifested  by  the 
uneasiness,  loss  of  strength,  and  colliquative  wasting.  For  had  the 
febrile  heat  left  the  body  during  the  day,  how  should  not  the  patient 
hav<*  acquin»d  flesh,  strength,  and  comfortable  feeling?''* 

Morton,  so  far  as  I  know,  was  the  first  to  n»cognize  two  tyjK»s  of 
fever  in  pulmonary  tuberculosis — the  inflammatory  and  the  putrid  inter- 
mittent or  hectic* 

'r(»  get  a  j)roj)er  idea  of  the  daily  mnge  of  fever  in  any  c^ise  it  is 
necessary  to  take  the  tem|K»rature  every  two  or  three  hours.  The  usual 
8  A.  M.  and  8  P.  M.  nn'ord  may  be  very  deceptive,  giving  neither  the 
maximum  nor  the  minimum  tem]K»rature  of  the  day.  It  may  be  said 
at  the  outset  that  a  continuous  tyi>e  of  fevcT  is  not  often  seen  in  pul- 
mcmary  tuberculosis.  Except  in  certain  instances  of  acute  pneumonic 
phthisis,  a  twenty-four  hour  reeonl,  with  a  variation  of  only  a  degree, 
siK'h  as  is  seen  not  infrequently  in  the*  early  stage  of  lobar  ]>neumonia  or 
of  typhoid  fever,  is  most  exceptional.     Much  more  commonly  the  fever 
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reinittent  in  cliametor,  with  an  iifterncioii  exacerl:>ation.      An   initt* 

ittctit  tyjK'  of  pyrexia,  alnj  quite  cmiitinjii,  i>  met  with  Mmiciimvp  tfi 

s  very  early  stages^  of  the  diseii&e,  but  y  nuift  frequent   in    the  *^iu^ 

-  cavity.  In  the  initial  |K^rind  of  piihuoiuiry  tiiberculo^is  fever  is  *tm 
thf^  most  iiiiiH>rtHiit  ssyniptomFt,  Umiully  tcAvanl  the  aftertuxiu  the 
lient  ibelw  a  little  Hushed,  aiul  the  theruiumetcr  reeortlir?  a  tenrj^emtiii* 

.  two  or  two  and  a  half  degreei4  above  the  iiornial.      The    ninrinng 

t*nnpertitnre  at  this  time  may  be  subnc>rinah     In  otlier   in?!t;inee.'4,  jwr- 

■nlarly  wfieii  there  h  nipid  invas^ioii  and  eoiigolidation    of  the  hmg 

isue,  there  m  pyrexia  througliout  the  twenty -four  hi>nrR  with  n  inarfcf<l 

titernooTi  exaeerbation.     The  fever  of  on^et  in  ptdnionaiy  tiiberculw* 

nay  be  at-comiyanied  witJi  ehilli^  and  sweats^,  si  mil  hitin^  very  ehis^Iy  j» 
jiialarial  intermittent  fever.  In  thi.n  latitude  to  confomid  eiirlv  tu^T- 
culofri?^  with  mahirial  fever  is  cl^  ''*'*n*En(*ly  eomnKm  error.  TIm*  >wttjt- 
iw^  wliieh  f^ometimes  aeeoo>iMnie?^  ihe  fever  of  the  €^arly  *4ta|:^*:?,  atitj 
Avhieh  may  4-ome  on  in  the  early  lionrri  of  the  night,  rarely  ha.H  the  pro- 
fuse and  soaking  character  of  the  Bwents  of  the  later  stages.  Thi?;  (l^m^t 
of  onset  is  often  assc)ciated  with  two  4>ther  important  symptom^^— a 
chlonMinamiia  and  dysj>epsia.  Both  of  thei^e  are  mry  variable.  Thr 
amemia  may  i:ie  most  marked,  (Tenerally  s|ieaking,  the  prf»8encc>  of 
fever  is  a  gotwl  differentia!  eriterinn  betwwn  cnirly  tubeivrdci^is  ami 
chl(»rf>sis,  but  the  instanee»  of  the  latter  disease  in  whieh  lever  h  a 
marked  feature  may  for  a  time  l)e  quite  puisding. 

The  dysi>eptic  syraptoni!?  are  common  aeeouijMnnnients  of  ibt*  lever, 
hilt  in  some  in.stances  with  a  daily  afternoon  pyrexia  the  tongue  niav  he 
clean  and  the  ap[)etite  and  digestion  gor*d. 

In  the  jxriod  of  softening — the  second  stage,  as  it  ie  soinetime^ 
called — ^the  fever  is  nioit*  prononnecnlj  and,  when  the  disea.^e  is?  pro^re-^ 
ing,  mmittent  in  eharaeter,  not  reaching  the  noi-mal,  hut  with  a  daily 
exaeerhatitJU  in  the  late  afternoon  or  evening.  At  ttiis  |jc*ri(M.l  a  temjier- 
atnre  of  ltJo°  or  1CK15°  F.  is  common,  Tem])eratures  above  104°  arr 
rare.  The  daily  remissions  are  troni  two  to  tliree  degrees.  Often  in 
this  stage  the  remissions  may  be  more  marked,  and  the  temperature 
may  fall  through  the  morning  hours  to  normal,  or  even  below  this  point. 
In  a  few  instances  one  sees  the  so-called  inverse  type,  in  whieh  the  tem- 
jx'rature  is  higher  in  the  morning  hours  than  in  the  evening.  In  the 
stage  of  cavity  the  hectic  tyjx?  of  temperature  may  be  strongly  pro- 
nounced. To  get  a  |)ro]>er  idea  of  the  diurnal  range  a  tw^o-hourlv  record 
is  necessary.  A  morning  and  evening  observation  may  give  an  entirely 
incorrect  idea  of  the  range.  When  the  hectic  is  fully  established, 
during  a  very  considerable  part  of  the  twenty-four  hours  the  patient  is 
not  only  afebrile,  but  has  a  subnormal  temperature.  The  afternoon  ex- 
acerbation may  reach  from  103°  to  105°  F.,  and  the  maximum  is  usually 
reached  some  time  between  six  and  ten  in  the  evening.  After  midnight 
the  tcnipcnitiire  begins  to  fall,  and  by  eight  o'cloc^k  is  usually  nor- 
mal, rcaehing  from  9().5°  to  97.5°  F.  The  fall  in  the  morning  is  usually 
acc(»nipanie(l  by  a  profuse  sweat.  A  slow  rise  then  takes  place  through 
the  hite  morning  and  early  afternoon  hours.  The  extreme  daily  range 
may  be  remarkable,  from  eight  to  ten  degrees  being  not  unconmion,  and 
there  arc  instances  on  record  of  a  diurnal  range  of  12  and  14.5°  F.  This 
wide  variation  is  most  commonly  seen  in  the  very  late  stages  of  the  disease. 
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Fever  is  the  most  important  prognostie  symptom  in  pulmonan'  tuber- 
culosis. With  a  temperature  range  from  101°  to  103°  or  104°  F.  the 
ilisease  is  surely  progressing.  It  is  most  exceptional  to  find  apyrexia 
associate<l  either  with  the  active  development  of  tubercles  or  of  caseation 
or  with  rapid  softening.  There  are  nire  instances  on  record  in  which 
with  a  temj)eniture  at  or  below  99°  the  loail  signs  and  general  symp- 
toms indicjite  a  progressive  lesion. 

The  Puhe. — The  heart's  action  is  quickened  in  early  stages  in  pro- 
portion to  the  height  of  the  fever,  in  later  stages  bearing  a  closer  rela- 
tion to  the  degree  of  weakness.  In  young,  excitjible  jwrsons  the  pulse 
in  the  early  stages  may  Ik?  very  rapid,  from  112  to  120,  and  there  is 
great  irritability  of  the  heart,  j>alpitation  on  slight  exertion,  and  short- 
ness of  breath.  There  are  instances  in  which  jxilpitation  and  cardiac 
irritability  are  the  most  distressing  symptoms  of  the  early  stage.  In 
tlie  high  fever  of  rapid  extension  the  pulse  may  be  dicrotic.  As 
the  emac^iation  proceeds  the  sui)erticial  veins,  jmrticularly  of  the  arms 
and  hamls,  may  be  very  prominent.  In  many  cases  of  chronic  phthisis 
the  pulse  is  soft  and  full  and  the  veins  of  the  hands  prominent.  It  is 
by  no  nuums  infrequent  to  see  pulsation  in  the  {)eripheral  veins,  jmrticu- 
larly  those  of  the  hands,  and  the  capillary  pulse  in  the  nails  may  at 
times  l)e  readily  seen. 

Swcfifji. — At  any  stage  of  the  disease  profuse  sweating  may  occur.  In 
the  fever  of  onset  this  may  be  associated  with  the  chills,  and  the  grou{>- 
ing  of  the  rigor,  fever,  and  perspiration  may  lead  to  the  diagnosis  of 
malarial  fever.  The  sweats  occur  more  fre([uently  in  the  stages  of  soft- 
ening and  cavity  formation.  The  most  characteristic  are  the  sweats 
whicli  occur  with  the  falling  tem|x»rature  of  the  early  morning  hours, 
and  which  may  be  of  a  drencliing  character  and  very  exhausting  to  the 
patient.  They  may  occur  with  great  jx^rsistency  and  resist  all  treat- 
ment. As  a  rule,  they  are  general  over  the  surface,  but  in  some  in- 
stances tliey  may  be  hx^Hzed  to  the  trunk.  While  the  most  profuse 
jind  distressing  sweats  are  n(wturnal,  in  many  cases  they  occur  at  any 
time  during  tlie  day  if  the  patient  hap|x»ns  to  fall  asleep,  or  they  may 
follow  the  taking  of  food  or  any  sudden  emotional  disturbance.  In  con- 
siM|uence  of  the  profuse  sw<'ating  the  skin  of  the  trunk  is  often  covered 
with  sudamina  or  a  red  miliary  eruption.  Sweats  in  the  early  stages 
are  sometimes  followed  by  a  sense*  of  comfort,  and  the  ]>atient  congratu- 
lates himself  that  the  fever  is  **  breaking."  Mort<m  sjx^aks  of  this  as  a 
f/'dudnlenta  pax.  In  a  much  larger  proportion  of  cases  the  sweats  are 
exhausting  and  (excessively  disjigreeable. 

EiiKwiafion. — Loss  i\i  weight,  (me  of  the  most  obvious  of  the  general 
symptoms  of  tuberculosis,  and  one  from  which  the  two  most  common 
names,  phthisis  and  consumption,  have  lK»en  derivcKl,  is  an  (»arly  and 
constant  feature  of  the  disease.  Next  to  the  thermometer,  the  scales 
give  us  the  best  index   to  tlu;  progress  of  tlui  disi»ase.'      In  a  lew  rare 

'  The  wasting  of  a  consumptive  lists  never  been  d<*scTibe<l  more  grapliically  tliun  by 
Sir  Tbomjis  IJrowne  in  his  well  known  L*'Ht'r  to  a  Fritiul :  "  In  this  consumptive  condi- 
tion and  remarkable  extenuation  he  came  to  Ikj  alnnrnt  half  himself,  jmd  left  a  great  part 
behind  him  which  he  carried  not  to  the  grave.  And  though  that  story  of  Duke  John 
Ernestus  Manstield  l>e  not  so  easily  8walIowc<l  that  at  his  death  his  heart  was  not  found  to 
be  so  big  as  a  nut,  yet  if  the  bones  of  a  go'xl  skel(>ton  weigh  little  more  than  twenty 
pi^unds,  his  inwards  and  Hesh  remaining  could  make  no  boufiage,  but  a  light  bit  for  the 
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liC^^  the  clisea.se  may  make  rapid  prngresis  without  caui?ing^  g^reat  loss 

eight,  l>iit,  IIS  a  ruk%  thu  t'inaefiitioii  i.^  in  o  iiieaj^ure  propjrtiunal  to 

latent  ui*  the  hwal  *U.seiiyt'  and  its  prci^ress.     It  beam  an   impcirtaut 

ion  also  in  the  fever,  and  the  higher  and  the  Diore  ]X*rsi8tL^nt  tbi,-«  h 

reuter  ik  the  \om  in  weight.     \Vith  iniHiertite  temperature  one  may 

A'easiiutially  u  gain  in  weight,  but   rarely  with  a  pyn:?xia  reaebiog 

re  U>1^  F.     Other  ageneies  besidef*  the  fever  may  influence  the  ks^ 

A-eight,  inure  piirticularly  the  dyepepBia  which  is  m  eoiuninii,  and  the 

rhfi^. 

^HYsiuAL  SliiNa — (a)  Inifpeclion, — The  ^mtlent  should    he   in  the 
g  ^M^j^tiirej  Ix^fore  a  gQixl  light,  and  in  the  ea^e  of  a  male  Htripjiedj  in 
i^male  at  k-a^t  the   n|)jK.\r  ixirtitms  <if  the  ehewt  expiiscd,      AttenticiD 
add  he  fir^t  given  U>  the  shaiR"  of  the  chest,  which  k  often  in  tnlw*r- 
uns  5inl>j«H5tK  hjng  and  narmw-     i^oth  Hiptxx^rate^   and  (iak^n  laid 
it  i*tre.ss  np>n  defeetive  eonforniation  of  the  ehcet  in  pfuhi^i^,  the 
ler  dej^eril)ing  partienlarly  the  ?i(>-called  winged  !*capula\     In  a  lar]^* 
purtion  i>f  easen  the  thurax  iE^  k>ng  and  Jiarntw,  with  wide  interc*ci6tal 
rdn^*iiy  tlie  ribfi  more  vcrtieid  in  din^ition  than  normal,  ami   the  eiiT?tal 
aiigk-  very  narrow.     Frequently  the  che?^t  is  flattened  in  an  unten*-pos- 
terior  diiTetion,  or  the  costal  cartilages  of  one  or  both  Bide?^  may  be 
prominent,  while  the  sternum    is   deprt*ssetl.     Occa?iionaHy    the  h>wer 
stern uni   in'es^nts  a  deep  cavity,  the  j^to-e^ilkHl  funnel  breast  ( Trichtci' 
bi^UMt).     The  two  Ride!?  of  the  chest  may  lie  nnsymmetrieid.     In  tlie 
early  stages  no  diftVrence  may  Ik*  noticed  in  the  clavioular  n^gions^,  but 
in  apii-al  dist^ase  Mhjeh  has  lantcd  for  any  time  there  are  citangefi  wliieli 
at  injcc  attract   attention  :    the  clavicle  on  the  alfeeteil  i^ide   i^*  more 
prominent ;    the    supra-  and  infraelavieular  s[>aces  are  more  disifioet  i 
and   tlie  re   may  !k'  well  niarkwl  flattening  eorres|Xjnding  to  the  first, 
seecaaL  in  a  I  third   ribs  of  this  i^idr.     In  very  long  standing  c*asea  the 
inten^nstid   sj»aee<   oiay   lie   much   nstrrr»wer  iwwX   tlie  n fleeted  side   eon- 
siderably  shrunken.    The  condition  of  the  pneeordia  .should  be  carefully 
noted,  as  a  wide  area  of  impulse,  particularly  in  the  second,  third,  and 
fourth  interspaces,  is  often  associated  with  chronic  tuberculosis  of  the 
left  apex.     S|XHaal  attention  should  then  be  given  to  estimating  the 
nioi)ility    of    the    two    sides,    noting    particularly    whether    the    apices 
ex])and   equally  or  whether  the  movement   on    one    side  is    retarded. 
Defective  ex])ausiou  of  one  a|X'x  is  an  early  and  valuable  sign,  particu- 
larly in  women. 

While  marked  deviations  from  the  normal  are  common  enough  in 
the  th(a*aces  of  persons  affected  with  pulmonary  tuberculosis,  it  is  well 
to  bear  iu  mind  that  there  are  many  cases  in  which  the  jmtients  show 
perfectly  well  formed  chests. 

(h)  Paljxtiion. — With  the  hands  placed  beneath  the  clavicles  one  can 
estimate  well  the  degree  of  expansion  or  any  deficiency  on  either  side. 
Standing  behind  the  patient  with  the  thumbs  in  the  suprascapular 
and  the  fingers  in  the  infraclavicular  spaces,  one  can  often  judge  verj" 

grave.  I  never  more  lively  beheld  tlie  starved  characters  of  Dante  in  any  living  face; 
an  (inispcr  ini^dit  have  read  a  lecture  U])()n  him  without  exenteration,  his  Hesh  bein^  90 
consumed  that  he  might  in  a  manner  have  discerned  his  i)owels  without  opening  of  him: 
so  that  to  be  carried,  ticxtd  crrvlo'^  to  the  grave,  was  but  a  civil  unnecessity  ;  and  the  com- 
plements of  the  coffin  might  outweigfi  the  subject  of  it." 
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accurately  the  relative  mobility  of  the  two  sides.  The  condition  of  the 
intercostal  spjices,  the  exact  position  of  the  apex  beat,  the  presence  or 
absence  of  \m\\  in  any  region,  are  also  jx)ints  to  be  estimated  by  palfiation. 
On  asking  the  patient  to  count  while  palpation  is  made  at  the  diiferent 
parts,  one  estimates  the  vocal  vibrations,  which  are  normally  more 
forcible  at  the  right  than  at  the  left  apex,  and  which  are  much  increaseil 
in  all  stages  of  tuberculous  disease  at  the  apices  and  over  any  jiart  of 
the  lung  where  consolidation  has  taken  place.  On  the  other  hand,  if  a 
pleural  exudate  complicates  the  disease,  the  fremitus  is  greatly  dimin- 
ished or  absent. 

(c)  Per('U4iHio7}. — In  the  early  stages  of  pulmonary  tuberculosis  this 
metn<Kl  of  examination  gives  us  less  valuable  information  than  inspec- 
tion or  auscultation.  With  well  marked  deficient  exiMinsion  at  an  apex 
there  may  be  scarcely  any  change  in  the  percussion  not<?  beneath  the 
clavicle.  In  other  instances  the  resonance  is  only  slightly  defective. 
In  a  few  cases  one  meets  with  a  hyperresonant  note  or  a  distinct  Skodaic 
resonance.  One  of  the  earliest  and  most  valuable  signs  is  defective 
resonance  above,  upon,  or  below  one  clavicle.  In  a  considerable  pro- 
portion of  all  cases  of  phthisis  the  change  in  the  note  is  first  found  in 
these  regions.  A  comparison  between  the  two  sides  should  be  made 
also  when  the  breath  is  held  after  a  full  inspiration,  as  the  defective 
resonance  may  then  be  more  clearly  marked.  In  the  early  stages  the 
percussi(m  note  is  usually  higher  in  pitch,  and  may  require  an  ex{)eri- 
enced  ear  to  detect  the  difference.  In  Recent  (consolidation  from  caseous 
pneumonia  the  percussion  note  often  has  a  tubular  or  tympanitic  quality. 
A  wcKKlen  dulness  is  rarely  heard  except  in  old  cases  with  extensive 
fibroid  change  at  the  apex  or  base.  Over  large  thin-walled  cavities  at 
the  apex  the  so-called  cracked-pot  sound  may  be  obtained.  In  thin 
subjects  the  i)ercussion  should  be  carefully  practised  in  the  supraspinous 
fosste  and  the  interscapular  sjmces,  as  they  corres{)ond  to  very  important 
areas  early  involved  in  the  disease.  In  cases  with  numerous  separated 
cavities  at  the  apex,  without  much  fibroid  tissue  or  thickening  of  the 
pl(Mira,  the  |)ercussion  note  may  show  little  change,  and  the  contrast 
lx»tw(K»n  the  signs  obtained  on  auscultation  and  jxjrcussion  is  most 
marked. 

In  the  direct  ixjrcussion  of  the  chest,  particularly  in  thin  patients 
over  the  pectorals,  one  frequently  sees  the  phenomenon  known  as 
mt/oifirma,  a  local  contraction  of  the  muscle  causing  bulging,  whi(*h 
persists  for  a  variable  period  and  gradually  subsides.  It  lias  be<^n 
thought  by  some  to  be  more  frequently  met  with  in  pulmonarj'  tuber- 
cul<»sis  than  in  other  diseases.     It  has,  I  think,  no  special  significance. 

(f1)  Aii^rit/fafion. — Corresponding  areas  on  the  two  sides  should  l>e 
examined,  at  first  during  quiet  respiration,  then  during  deep  breathing, 
and  finally  during  the  act  of  coujrhing.  In  very  early  <lis(*ase  of  one 
a|M»x  the  inspiration  on  quiet  l>reatliing  may  be  s^^an^ely  audible  ;  expira- 
tion is,  as  a  rule,  prolongwl.  On  the  other  hand,  the  earliest  noticeable 
change  may  lie  a  harsh,  ru<le  inspiratory-  murmur.  On  <leiM)  breathing 
it  is  well  to  remember  that  the  normal  pitch  i8  somewhat  higlier  and  the 
expinition  somewhat  more  prolongtHJ  at  the  right  tlian  at  the  h'ft  >idf», 
parti<iilarly  at  the  ajiex.  The  inspiration  may  be  jerking  or  wavy,  tli<* 
M»  <-jilled  <(ig-wheel  rhythm,  which  is  l)est  bcaitl  when  the  patient  4lraws 
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?p  breflth  slowly.  It  is  by  no  meiins  limited  to  or  characteristic  of 
reiilth?]:*.  With  piiouiiKJuii*  cHJiis^ulidatioii  and  caiirsitian  there  mav 
luring  bolli  inspimtion  suul  expiration  the  most  typicol  tubukr 
th  suiinds, 

.idles  early  aecompaiiy  tbese  changes  in  the  respiratory  mumitir* 
y  a!v  due  to  the  ai^s^iiciated  broeehitis.     They  may  be  oiily^  heard  im 
-o  inspiration  or  on  eongliing,  and  very  early  in  the  diHease  are  cmek- 
i n  eha mete r — ^ t li v  >i  )-cal  let!  d ry  e rue k h  ng  or  sub vtv yn  ta  n t  rftl e$i,     Oi i 
fbin*j;^  they  tnay  ili!3£ipj>ear,  or  they  may  beeome  londer  and  moi^ttr 
jiiality.    With  thi^s  there  may  Im?  sometimes  at  the  end  of  inspiration 
Mping  bronehial   rAle,     Ai^  the   disease  pi^igrc*sst»s  the    adventitioyjJi 
Boiind?s  beeiime  loMder,  and  what  is  kntnvn  at^  the  mtieoiih  <ir  imn^t  r:df 
is  beard,  wbieh   is  louder,  mois^ter,  and    more  bubbling  in  ebanicii^r- 
Sonii'tinies  at  the  very  end  of  inspiration  thetu:'  tnoit?t  riiles  have  a  very 
cheking  quality.     In  eaeh  instance  it  is  important  to  note  the  <{Uality 
of  the  raless  on    quiet  and  deep  breathing  ond  on  eougliing,  and  ta 
observe  whether  tliey  ot^iir  with  both  insj a  ration  and  expinitii^n,  and 
whether  the  eha  meter  of  the  ref^pinitory  murmur  iy  obsenred  or  not 
When  cmvities  form  the  n\Ies  are  louder,  mort*  gurgling,  and  tVMipaat 
in  cpiality.     Over  an  area  t>f  eonsolidation  the  breath  souudss  are  tubu- 
lar, and  in  tlie  large  excavations  loud  and  cavernous  or  have  iiii  amphoric 
quality.     In  the  unaffeetcnl  |xjrtions  of  tlie  lolx^  and  in  the  opiKi^ite  liiiig 
the  breath  sounds  maybe  harsh  and  even  puerile.     The  voeaf  resotianw 
IS  usually  increased  in  all  stages  rtf  the  pnx'css,  and  bronehophuny  and 
pectoriloquy  are  met  with  in  the  regions  of  eonsoUdatioti  and  over  cav- 
ities.    Pleuritic  friction  may  be  pmsent  at  any  t^tage,  and,  as  luentionHl 
before,  oiTurs  very  early*     Thi^re  are  ea^es  in  which  it  is  a  marked  fm- 
tare  thnaighont*     When  the  la|j]>et  of  lung  over  the  heart  is  involved 
there  may  he  a  pleiu'o-|>erieardial  friction,  and  when  this  ant*a  is  consol- 
idated there  may  be  curious  clicking  rales  syiu-hrouous  witli   the  heart 
beat,  due  to  the  eompressiiai  by  the  h^art  *i\]  and  the  expulsion  of  air 
from,  this  pHrtJiay.    An  interesting  auscultatory  !^igu,  met  most  commonly 
in  phthif^is,  is  the  so-inilled  canliu-rrspiratory  nuirmur,  a   whi fling  ^y^ 
tolic  bruit  due  to  tiie  pmptdsinn  of  air  rart  of  the  tubes  by  the  inipul^ 
of  the  heart.     It  is  best  heard  during  iuspinition  and  in  the  antcrcHlateral 
regions  of  the  chest. 

A  systolic  murmur  is  very  often  heard  in  the  subclavian  artery  of 
one  or  other  side.  It  has  been  thought  to  be  due  to  compression  of  the 
artery  by  the  apex  of  the  lung  or  to  ])ressure  by  a  thickened  pleura. 
It  is  heard  best,  as  a  rule,  during  expiration.  It  is  of  no  moment,  and 
occurs  in  thin-chested  persons  apart  altogether  from  any  disease  of  the 
apices. 

^7r//^s  of  Cavlti/, — In  long  standing  cases,  if  the  cavity  is  at  the  apex, 
signs  of  retmction  in  the  infraclavicular  region  become  intensified. 
Very  pnaiounecd  unilateml  retraction  in  this  region  with  immobility  is 
a  sign  of  great  value.  Usually  tlie  muscles  have  undergone  atrophy 
and  tlie  chest  walls  are  thin.  In  very  rare  instances  in  a  thin-walled 
cavity  tliere  is  slight  bulging  in  the  first  and  second  interspaces. 

The  vocal  fremitus  is  much  increased,  a  point  of  great  moment  in 
the  differentiation  of  very  large  cavities  from  pneumothorax.  The  per- 
cussion sound  over  a  cavitv  mav  be  very  variable.     In  a  few"  instance 
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when  there  is  not  much  thickening  of  the  pleura  or  induration  of  the 
surrounding  lung  tissue,  the  note  may  be  full  and  clear.  More  com- 
monly there  is  a  high-pitched  wooden  note,  which  may  have  a  tympa- 
nitic or  even  an  amphoric  quality,  and  which  may  undergo  many  altera- 
tions. The  tynn>anitic  quality  may  disapj^ear  when  the  cavity  is  full 
of  liquid.  The  note  may  change  distinctly  in  pitch  when  the  mouth  is 
o|K*n(»d  or  closed  (Wintrich's  sign),  or  alters  during  deep  inspiration  or 
deep  expiration  or  with  the  change  in  the  position  of  the  patient.  The 
cracked-pot  sound — hruit  de  pot  fU^ — is  heard  over  large  cavities  with 
thin  walls.  To  elicit  it  the  patient  should  draw  at  first  two  or  three 
deep  breaths,  and  then  breathe  quietly  with  the  open  mouth.  The  per- 
cussion stroke  should  be  quick  and  forcible.  The  cracked-pot  sound 
is  not  distinctive  of  cavity.  It  is  heard  sometimes  over  the  normal  chest 
in  childhood,  over  the  upper  portion  of  a  lung  compressed  by  fluid,  in 
the  early  stages  of  pneumonia,  and  over  the  apices  in  some  instances  of 
acute  tuberculosis,  and  in  pneumothomx. 

On  auscultation  over  a  cavity  the  breath  sounds  are  heard  very  much 
altered  in  various  grades — tubular,  cavernous,  or  amphoric.  It  is  im- 
portant to  l)ear  in  mind  that  the  inspiratorj'  murmur  heard  over  cavities 
ol*  medium  size  may  be  typically  tubular  or  blowing.  In  larger  excava- 
tions the  quality  of  both  inspiration  and  expiration  may  be  what  is 
termed  cavernous,  a  variety  of  the  bronchial  breathing  which  possesses 
in  a  high  degree  a  hollow  quality  very  difficult  to  define,  but  readily 
appreciated  by  the  ear.  In  very  large  cavities  both  inspiration  and 
expiration  may  l)e  typically  amphoric.  There  may  be  a  sharp,  hissing 
sound,  as  if  the  air  was  {mssing  from  a  narrow  opening  into  a  wide  space. 
Over  the  entire  area  of  a  large  cavity  there  may  be  dead  silence  (Walshe), 
which  may  Ikj  due  either  to  complete  filling  with  secretion  or  to  tempo- 
rary bhK'king  of  the  tubes.  Cavernous  rales  are  coarse,  bubbling  in 
quality,  resonant,  and  on  coughing  they  may  be  verj'  loud  and  gurgling. 
They  are  usually  increased  by  deep  inspiration  or  by  coughing  ;  they  are 
not  always  present,  and  in  some  large  cavities  the  breath  sounds  may  l)e 
|)erfcctly  dry.  In  very  large,  thin-walled  cavities  the  rfiles  may  have 
an  amphoric  echo,  almost  resembling  that  of  pneumothorax.  Metallic 
tinkling  is  rarely  heard.  In  large  excavations  of  the  left  apex  the  heart 
impulse  may  wiuse  gurgling  sounds  or  clicks  synchronous  with  the  sys- 
toh».  They  may  even  be  loud  enough  to  be  heard  at  a  little  distance 
from  the  chest  wall.  A  large  cavity  with  smooth  walls  and  thin  fluid 
contents  may  give  the  succussion  sound  when  the  tnmk  is  abruptly 
shaken  (Walshe),  and  even  the  coin  Hound  may  be  obtained. 

The  v<K"al  fremitus  is  greatly  increasiMl  over  a  cavity.  The  whis{)er- 
ing  j)ectorilo(juy  is  heard  better  than  under  any  other  circumstances, 
though  it  is  not,  as  was  supposed,  j)athognomonic  of  a  cavity.  In  large 
api(!Jil  cavities  the  heart  sounds  may  be  heanl  with  great  intensity,  and 
there  may  be  a  loud  systolic  murmur,  which  is  probably  always  trans- 
mitted to,  and  not  prcKluced  in,  the  cavity. 

Complications  of  PrLMONAUV  TrHERCULosis. — 1.  In  the  Itesjn- 
ratory  Si/ntnn, — The  larynx  is  rarely  sjiared  in  chronic  pulmonary  tuber- 
culosis. As  already  stated,  the  first  symptom  may  be  huskiness  of  the 
voice.  Involvement  of  these  parts  is  indicated  by  alterations  in  the 
character  of  the  voice,  pain,  jxirticularly  in  swallowing,  and  a  cough 


which  is   often  wheezing^  nml    m   the   ktter   singm  veiy  infeffrttiaL 
Aphonia  and  dysphagia  are  the  two  mtist  dbtrt^^inp'  snrmptom^  rf  tlr 
ryngeal  invi>lvemeut.     When  th**  ipighiitb  i:-  !#riuit*«ly  <iL-«!^«d  mi 
"«  uloenition  4?xti:[i<ls  to  the  bt€-nd  wall  of  the  pliaryux.  tb^  fam  m 
rallowing  may  be  very  iiiteDs«?j  or,  OMiDg  to  the  iiii|ierfWt  eic^fltit  of 
jae  glotti>^,  there  may  i>c  eotigliiug  ^pe\h  and  rE^urjoritarifin   iif  fiat 
through  the  notitril^.     Br4>iiehitLs  and  tnu^heitiB  are  alnii^t  iorftralsk 
aocompaaiiuetit^  »»f  dirotiic  pulinojmry  tuliereulogiii.     Wbeo  the  ^rnmrr 
extenos  beyoijd  th<^  area  involved  in  the  l<K!al  di^ea^ie  it  mar  menmf 
the  dvspiiu'it,  and   in  the  smaller  tnbe^  may  lead  to  pairhy  are^  tt 
broncho-pneumonia.      Kxtensiive  iileerative  traclieiiia  may  exi^  wilt- 
out  any  eyrnptomfl, 

Pneumtmia  v%  a  not  lofreqiietit  terminal  complicatioo  of  chnnii^ 
phthisis.  It  mny  nin  a  perieetly  normal  course,  while  in  other  la* 
stances  re^olution  may  be  delayed,  and  one  i^  in  doubly  iti  ^pUe  of  tbf 
abruptnes,"^  of  the  otiget,  as  to  the  presence  of  a  j^imple  or  a  tuhtt* 
cnlous  pnenmonia. 

Emphymnm  of  the  uninvolved  portions  of  the  lung  h  a  ccimitKtii  ft 
ture,  rarely  prc«lueing  any  special  .*ynii>tomg.  There  are,  howewf; 
cases  of  ehronic  tulx^rcultisis  in  which  eoiphy&ema  dominates?  thr  [ii<v 
ture,  and  in  which  the  eondition  develops;  glowlv  during  a  period  cf 
many  year:^,  (General  subcutaneous  emphysema ^  which  Ims  bt*t*n  iBift 
with  in  a  ^vw  rare  ca^?s,  is  due  either  t<i  j>erfonitTon  of  the  trai4i49  w 
to  the  rujiturc  *>f  a  cavity  closely  adherent  to  the  chest  walU) 

Gan^rne  of  the  lung  h  an  oeeti£*ional  event  in  chronie  pulmooitif 
tuberculosii^j  due  in  almost  all  instances^  to  sphacelus  in  the  walk  of  tbi 
cavity,  ran-ly  in  the  lung  tiss^uc  itf^4f. 

Complieafions  Iti  thv  Fieara. — A^  already  mentioned,  a  diy  |  ■ 
is  a  very  common  accompaniment  of  the  early  stages  of  tuberculosis. 
It  is  most  frc(|uently  met  with  at  the  apices,  and  results  from  the  direct 
involvement  of  the  pleura  over  the  affected  portions  of  the  lung.  It  is 
always  a  conservative,  useful  process.  In  some  cases  it  is  ver}*  exten- 
sive, and  friction  murmurs  may  be  heard  over  the  sides  and  back. 
The  cases  with  dry  pleurisy  and  adhesions  arc  of  course  much  less 
lial)le  to  the  dangers  of  pneumothorax.  Pleurisy  w^ith  effusion  more 
commonly  precedes  than  develops  in  the  course  of  pulmonary  tubercu- 
losis. Still,  it  is  common  enough  to  meet  with  cases  in  which  a  sero- 
fibrinous effusion  develops  in  the  course  of  the  chronic  disease.  There 
are  cases  in  which  it  is  a  special  feature,  and  it  often,  I  think,  favors 
chronicity.  A  ])atient  may  during  a  period  of  four  or  five  years  have 
signs  of  local  disease  at  one  ajn^x  with  recurring  effusion  in  the  same 
side.  Owing  to  adhesions  in  different  parts  of  the  pleura  the  effusion 
may  be  encapsulated.  Hemorrhagic  effusions,  which  are  not  uncommon 
in  connection  with  tuberculous  pleurisy,  are  comjKiratively  rare  in 
chronic  phthisis.  Chyliform  or  milky  exudates  are  sometimes  found. 
Purulent  effusions  are  not  frequent  apart  from  pneumothorax.  An 
em])ycma,  however,  may  develop  in  the  course  of  the  disease  or  as  a 
secjuence  of  a  sero-fibrinous  exudate.  Pneumothorax  is  an  extremely 
conunon  comj)lication  of  chronic  pulmonary  tuberculosis.  It  may  oc- 
cur early  in  the  disease,  but  more  frequently  is  late.  It  may  prove  fatal 
in  twenty-four  hours.     In  other  instances  a  pyo-pneumothorax  develops 
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aod  the  imtieiit  liners  for  weeks  or  months,  lo  a  tliinl  y;roup  of  eases 
il  seems  to  have  :i  beiietiria]  etft^-t  *m  the  eoiirse  iif  tlie  disease,  Da!r»nd 
re|Jorte<l  a  ease  i'rtuii  my  wards  in  Philadelphiii  in  wliirh  a  p.itient  with 
fhrouie  jibtliisis  and  pneuiiiothonix  was  muter  (observation  ibr  nearly 
four  years* 

2,  Sifrnptotm  trfrrnhif  fo  Other  Orfjans. — (a)  Cardio'Vnmmlar  StiMnn, 
— The  retnietion  of  the  left  iip|K.T  lobe  exposes  a  krge  area  of  the  heart. 
In  thin^^liested  subjects  tiiere  may  he  pulsation  in  the  second,  thinl,  and 
fourth  inter  spaces  chjse  to  tlie  sternum.  Sometimes  witli  murh  retnie- 
tion of  tlie  left  npper  hthe  tlie  lieart  is  drawn  up,  A  systolie  nuinnnr 
in  tlie  sceond  left  inten'c*stal  s{>jiee,  near  the  sternum,  is  eommon  in  all 
stiiges  of  phthisis.  Apical  murmurs  are  also  not  in  frequent,  and  may 
be  extromely  ronj^h  and  liarsh  witliont  neeessarily  indicating  tliut  cnd*w 
cmnlitis  is  present.  The  asstxnation  (if  heart  disease  witli  phthisis  is 
not,  however,  very  nneommon,  I  met  with  12  instances  tjf  endmrar- 
ditis  in  216  autopsies.  The  synipt*inis  are  indeJinite,  and  a  diagnosis 
could  rarely  be  made  unless  eoiliolie  features  were  present.  Tlie 
arterial  tension  is  usually  low  in  phthisis,  and  the  eapillary  resistance 
lessened,  so  that  the  pulse  is  often  t\dl  and  soft  even  in  the  later  stagcvs 
of  the  dis<jase.  The  eapillary  pulse  is  not  infnMjuently  met  with,  and 
pulsation  of  the  veins  in  the  back  of  the  hand  is  o<_^easionally  to  Iw 
seen, 

{it)  Hioofi  ii  la  nihil  or  SifHfern. — An  early  chloni-auiemia  is  a  striking 
symptom  in  many  <'ases.  In  the  later  stages  the  blood  count  rarely 
sinks  below  2j(K)0,CK>(>  per  e.mm.  The  hlcKMl  plates  are,  as  a  rule, 
enormously  increased,  and  are  seen  in  the  withdrawn  hloiHl  as  the  so- 
called  Sehultzc's  ^nmule  masses.  They  are  of  interest  (4iieHy  trtjnj  the 
fad  til  at  every  year  or  twi*  some  one  annoimees  tiieir  diset^very  as  a 
new  diagnostic  si*^n  in  phthisis.  The  ieneiK^ytcs  arc  ^^rcatly  increasKl, 
|>iirtieniarly  in  the  later  stages. 

(c)  ffdAtf'o^fHU'Mfuutl  Sjfsh'm. — The  tougne  is  usnally  furred,  but  may 
be  clean  and  red.  Small  aphthrms  ulcers  are  sometimes  distivssing.  A 
red  line  on  the  ^onns,  a  symptom  tti  wliieh  at  one  time  muivh  attention 
was  paid  as  a  sjNvial  featirre  of  phthisis,  ix-curs  in  i^thcr  ca4'liectie 
states,  Kxtensive  tuberndous  discnisc  of  tfic  pharynx,  associated  witli 
similar  atlection  of  the  larynx,  may  interfen:^  seriiuisly  with  deglutition 
and  [U'ove  a  very  distressing  and  intractable  symptom. 

(Jf  late  sjK'cial  attention  has  h<"(^n  jxiid  to  the  jrastrie  syniptcvnis  of 
tills  aHeetion.  Tuberrulous  disease  of  the  stomach  is  rare.  I'leenition 
may  occur  as  an  ac(*idental  enmplicatiorj,  anrl  multiph'  catarrhal  ulcers 
arc  ni>t  nneomnion.  Interstitial  and  parnieliymatous  changes  in  the 
mneos«a  are  common  (i>ossibty  associated  with  tlie  venous  stasis)  ami 
lead  to  atrophy,  Injt  thesis  cnniafit  always  \)q  connoted  with  the  symp* 
tonis,  an«l  they  may  lie  fc»und  when  not  ex|>fH*tcd.  On  the  other  Iiand, 
when  the  ijastric  symjUoms  have  Ijccu  nmsi  |KM*sistcnt  th(*  mucosa  may 
sht^w  very  little  ehaiiL^e,  It  is  impossible  always  ta  refer  the  anorexia, 
nausea,  an<l  vr^miiintr  of  consumption  to  liwa!  conditifuis.  The  hcetic 
fever  and  the  neurotie  intluenecs,  upon  which  imrnermann  lays  mnch 
8tregs,  must  b?  taken  into  aceonnt,  as  they  play  an  important  rOle, 
The  stomach  is  often  dilated,  and  to  muscular  insuilicieney  alone  may  be 
due  some  of  the  cases  id'  dyspepsia.     The  condition  of  gastric  seeix^tion 
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^  fK4  etiii^^t^tit   iii»d  ihi*    ntpt>rl^  ure  db^^ordmot.      lo   die  ^irlv 
mr^  tjiay  t>e  byperacidiiy ;   bier,  a  deHdeiMrr  of  acid^ 

JnorciynVi  iii  tifien  a  marked  ."lytiiptofi  at  the  imset ;   Ubere  mavbe 
•^«*itive    l<^lh][|g   of   fijiid,  and  eveo    i^oiaU   4|tt2iii titles    c&u^e    immm^ 

aetiifit.*-  H iibiiuf  any  miit!^«a  or  dytre^  arter  t^atioj^   the  feeding  *if 

lutieot  ii9  a  daiJy  bAttk%  N»n^^«£i  and  vomitifig,  tfafttig^h  ocv.^si^iunallv 
. njiible?4jiiie  at  an  early  periful,  are  nio!\'  marked  in  tne  leiler  ^tue^ 
The  latter  may  Ik*  eau^^eci  by  the  i^n'ere  att^iek^  of  eou^htn^.  8*  H. 
Haljer^hun  refers*  to  four  diifenfnt  tuin?^*?*  of  the  vc*uiitin|r  in  plithisi?: 
(1)  ceutnil,  as  from  tuben'tilirtL-*  meniii^tif ;  (2}  psvis^ure  on  the  vagi  bv 
ca&ie<>iL4  ^land.^ ;  i?t)  f^tinmlutiini  inmi  the  jieripheml  branvhei^of  the  vago^ 
eidier  ptilnionar>,  (>haryii*r*til,  nr  ^strie ;  and  (4)  iiHidmnttml  c^u§c& 

Of  the  intes^tifial  >^yriiptimts  dinrrbcea  i^  the  niot^t  serious.  It  oiar 
come  on  early,  but  is*  ii^iudly  a  .^^*i»ptom  of  the  later  »tiig^e^^  ami  L 
aHHcxnated  witli  uleemtion,  [mrticiibirly  of  the  lar^  bowel,  Exletizi^^e 
ulcention  of  (he  ileum  may  exmt  witliout  any  diarrhrea.  The  ^is^ieiakd 
cmtarrlial  t^mdition  may  at-count  in  jiart  for  it ;  in  Konio  in^Csiaee^?  it  U 
due  t<*  amyloid  degeneration  ol*  tbt*  mijeoUi?i  membrane, 

(flj  XrrvtjtiJ^  Stfdem, — (1)  Fot^tf  Hi/mptoim  ftiay  IxMlue  to  the  iU*vi4- 
opment  i»f  eosirec^  tubercles  ami  areai^  of  tnlH?rtHilou*!^  meiiini^o-eiKvplm- 
litis.     Aplia^ia,  fur  intjtanc^e,  may  rei*ult  fmrn  the  ^rowdi  of  tneniri^^l^ 
tiilx^reless  in  tlie  tisj^ure  of  Sylvius,  or  even  hemiple^a  may  devcToa  ■ 
The  solitary  tuben*le«  aR*  more  eunimon  in  thu  rhronie  phthigi^  of  chil-  " 
d  ren .     ( 2 )  Ilamfa  r  men  i  mjitf^  i^  an  oeeti^i  u  n  a  1  ci  mi  pi  i  ai  t  it  »u .      It   ma  v  be       i 
confined  to  the  bniin,  though  more  i'omnionly  it  is  a  (-i)  rtTfijrfh^pitifft  ^ 
mcninffifi^j  which  may  come  on  in  jier^ui!!^  without  well  deveh>[x*fl  Ick^i!  H 
»\gu»  in  the  ehe?4t.     Twiee  have  I  known  s^itnmp,  nibast  men  brrHiiflit  H 
int<^  hr>spitiil  with  si^n.^  of  cen4*n>-spina]  nieningititi  iii  wImhh  tin    .  \i^  -  ^ 
ence  of  pulmonary  disease  was  not  discovered  until  the  post-mortem. 
(4)   Peripheral  neuritis,  whieli  is  not  common,  may  cause  an  extensor 
j)aralysis  of  the  arm  or  leg,  more  commonly  the  latter,  causing  foot- 
ilrop.      It  is  usually  a  late  manifestation.    (5)  Mental  Si/mptoni4i,     It  was 
noted,  even   by  the  older  writers,  that  consumptives  had   a  peculiarly 
hopeful   teni])en»iu('nt,  and   the  spes  phtkiMea  forms  a  curious  charac- 
teristic  of  the  disease.     Patients  with  extensive  cavities,   high   fever, 
and  too  weak  to  move  will   often   make  plans  for  the  future  and  con- 
fidently ex])eet  to  recover. 

Apart  from  tnl)ereulosis  of  the  brain,  there  is  sometimes  in  chronic 
phthisis  a  ibrm  of  insanity  not  unlike  that  which  develops  in  the  con- 
valescence from  acute  affections.  The  (piestion  of  the  mutual  relations 
of  insanity  and  phthisis  is  dwelt  upon  at  length  in  Mickle's  Goulstonian 
Lectures.' 

{(')  A  remarkable  hifpcrtrophy  of  the  mammary  c/iand  may  occur  in 
])ulmouary  tuberculosis,  commonly  in  males.  It  may  only  be  on  the 
:'ifected  side.      It   is  referred  to  in  another  j)lace. 

(  /*)  (U'liifo-uriiiarjf  System. — The  urine  presents  no  special  peculiari- 
ties in  amount  or  constituents.  Fever,  however,  has  a  marked  influence 
upon  it.  Ali)umin  is  met  with  frequently,  and  may  be  associated  with 
the  fever  or  is  the  result  of  definite  chanires  in  the  kidneys.  In  the 
latter  ease  it  is  more  abinidant  and  more  curdlike.     Amyloid  disease  of 
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uiIm*  ciists  in  the  iirint*,  and  sonn'tuues  \vy  a  trrent  iinTeaH'  in  tlie  amount 
of  the  niine.  In  othiT  instaiKrs  there  \s  dnijisy,  iirid  the  ]mtient>s  have 
all  the  eharacteristie  features  of  elironie  Uri^litV  (Hsiiist'. 

7^/>f  hi  Ike  tirittr  may  l»e  due  to  flisc/ase  of  tUv  iiliakler  oiMil'the  pelves* 
of  iht'  kidneys.  In  some  instatiees  tlir  entire  urinnry  traet  is  involved. 
In  pulmonary  phthisis,  however,  exteiisiv*'  tnberenloiis  disease  is  nircly 
found  in  the  urinary  organs*  BaeilM  may  lie  deteeted  in  the  pus. 
Hieniatnria  is  not  a  very  eoninion  syinpte>ni.  It  may  oeenr  oeeasionally 
as  a  result  of  eonjrestion  of  tin-  kitlneys,  whieli  [Kisses  ofi'and  leaves  the 
urine  idluuuinous.  In  other  instanees  it  results  frtmi  disease  of  the 
[Mdvis  *u*  of  the  Idadder,  and  is  ass(H"iated  either  with  early  tuhereulosis 
of  the  inueous  memliranes  or  more  eonnuoidy  witli  uhxTatiou.  In  any 
medieal  elinie  the  routine  inspeetion  id'  the  testes  for  tuherele  will  .save 
t^vo  or  three  mistakes  a  year. 

(r/f  ( *itf(ifimfin  St/Mft'ttt. — The  skin  is  often  dry  and  harsh,  L(M?al 
tnlx*r<'les  <x*easionally  dt^velop  on  the  hands.  There  may  he  pii^meutary 
stuirniifj:,  the  rltfuajitrnt  phffiisfrontm^  w  liieh  is  more  eommon  when  the 
jieritonenm  is  invulved.  Upon  the  ehest  auti  liru^k  tlu*  brown  stains  of 
the  pift/rifWM  vcr^ivofor  are  very  IWwpient.  The  liair  of  the  head  and 
bearfl  may  IxH'cant^  dry  and  limky.  The  u^nninal  |>halan*>es,  in  ehrcmic 
eases,  beet Mue  el ubbe*l  and  the  jjails  inenrvuUnl — the  H ippm- nit i<*  tinge rs. 

I)lA(;Nosts. — When  well  ailvaneed  tlieiv  is  nirely  ajiv  doubt  as  to 
exigteuee  iif  tul»ereulous  phthi>is,  fur  the  sputum  ^ives  |Hisitive  infor- 
mation and  the  phvsiral  si^ns  of  Ickii!  disease  are  well  markc*(h  The 
baeilli  give  an  iufallil)le  indieation  of  the  existenee  of  tnl>eiX"u!osis,  and 
may  he  found  in  tlu-  s|)utum  l_Kd"ore  the  physieal  signs  arc*  at  all  definite. 
On  the  i>ther  hand,  it  uuist  be  ivmeudn^red  that  there  are  eases  in  wlueh, 
even  witii  tolend>ly  well  deliJied  physieal  sigri>,  the  sputum  is  extremely 
sc*anty,and  many  examinations  nuiy  \>v  required  todeteet  tuberele  baeilli, 
E*ti*iff  ffiferfioit  tJi  tij  rifttf  tmportittitu\  a^  Httei'Cf^nfiii  frrfttmcnf  tirpcutiM 
ftpoH  the  ine(tJturtJ<  Ifikt'ti  beforr  the  iitm/H  arr  extetrntreitf  htvofrrtL 

The  presenee  ol*  elastie  fibres  in  the  sputum  is  an  indieation  of 
ilrstnietion  of  the  Inng  tissue.  In  a  largi'  |iroportion  rd'  (^ases  it  is 
indieative  too  of  luhrreuhms  disease.  It  also  may  be  found  early, 
befuiv  the  physieal  si^n.^  are  well  marked.  Its  detreiion  is  easy  by  the 
above  mentioned  ruetlnKl,  nut  reipnring  high  powers  oi*  the  mieroseupe. 
In  eases  of  early  luenitjptysis,  liefoit^  tht  re  l>  market!  constitntionat  dis- 
tnrhancv  or  even  Im-al  sign^^  it  is  very  imiMirtant  to  make  a  thorough 
exiouination  of  the  sputum^  fnan  wliieh  mneoid  and  pnrulenl  portions 
may  be  ]:iieki'<l  tuit  for  <\X!Uiu nation.  Wifli  IcM-ali/eil  suid  |M'rsisteut  signs 
in  one  Inug»  tHHigli,  lever,  aufl  h>ss  of  Hesh,  the  diagnosis  is  ra relv 
dubious.  It  is  remarkaide,  however,  to  what  extent  thi^  Im^al  jiroi-eas 
may  S4>me times  pnweed  withoni  disturlian(*t*  ol*  health  sntlieieut  to  excite 
the  alarm  of  the  physieian  or  friends.  Tli(*re  are  puj^zling  eases  with 
localized  physieal  signs  at  one  ajMW,  ehiefly  uuast  rales,  ran-ly  any  |kt- 
enssion  ehangrs,  jK-rhaps  slight  fever,  anil  a  glairy  expeetoration  eon- 
laining  numerous  alveolar  eel  Is.  I  liave  seen  several  (*iisi's  of  tins  kind 
whieli  fiave  been  f«jr  a  time  very  ohseuri\  and  in  whitJi  rejH-ali-d  exam- 
iDations  failetl  to  detect  either  hae-illi  or  elastie  tissue.  They  iji-ent  to  be 
instaiieei^  of  loctdized  c^itnrrh  of  the  j?tiialler  tubes. 
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in.   PiBEOiD  Phthisis. 

Aii  already  mentioned,  t^elerasis  is  in  some  degree  a  coti^tant  arcom- 
pvnimeiit  of  tuliere idosiK,     There  are  eaj4es  in  wliieli  this  prcx^es.-^  <!  ' 
nates  the  jdrtinv  i'nnn  tlie  very  outset.     Filjrtjid  phtlu.'^is  inav  frJl*^  ^ 
elirtmic  tuKerenloiiK  pltHnMsy  »»r  it  may  sii|H'rvene  ujx)ii  an  ortlinary  uIwt- 
utive  tubereiilosis.     All  grades  iii-c  met  with  between  e-a.se&i  wJiieli  i-es^-rii- 
ble,  in  almost  every  res|ieet,  the  non-baeillary  eirrbosis  of  the   hnig  unti 
instances  uf  nleerative  tuberenhtsis  with  eavity  formation  and  exirti- 
shrinkage  i'vum  assrwiatnl  seleroriis.      Every  ease  of  arrested  jftLihiiii 
tuberculosis  is  an  cjiitoioe  of  libniid  phtliisis.      In  the  prcx'eSvS  of  be:*;Uiiitr 
wbic*[i  goes  on  in  a  section  of  tlic  apex  tlie  til^roid  tran?iforiiiatiou,  tbe 
pigmentation,  and  tiie  dilatation  of  the  brouebi  form  a  miniature  picturp 
of  wliat  may  go  ou   in  an  entire   lobe  or  in  an  entire   luri^, 

Mounip  vVxAToMY. — So  shrunken  may  be  the  hing  that  no  tmc**  nf 
any  natural  itpprannier  of  the  ui*gan  is  seen.     In  the  ease  nf  a  ph\  -i 
wht»  had  lieen  for  twrutv-live  years  under  the  observation  of  Pm  i 
Howard,  and  who  liad  k'ft  iustruetions  that  his  lungs  should  he  ^ent  to 
the  museum  at  Melfill   College,  the  Tnedical   men  who   j>c^rlV>rmed  the 
auto|)sy  »ent  one  enormously  Iiyj>ertrophied  huig,  and  stated    that  the 
other  eoukl   not  be  found,  as  it  was  shrivelled  to  a  jelly-like  siihsr    ' 
The  jileural  layers  are  enonnmisly  thiekenrd,  ancl  it  is  only  willi  the  - 
est  thtlieulty  that  tlie  [wirts  ean  be  separated  from  the  ehest  wall.      Th»* 
entire  mass  of  the  huig  may  not  be  mueh  larger  than  a  spleen,    lu  other 
instances  the  pnx-ess  may  be  confined  ehieHy  to  the  upper  h>be  or  to  the 
upper  and  middle  hl>es.     On  seetiou  there  may  be  no  evidence  whatever 
of  lobi^s.     Hw   ph*ura  is  from   1    to  3  cm.   in  thickness.      The  n<»rnjal 
parencliyma  of  tlu*  hm^fi^  may  b(*  every  where  substituted  by  fibrotis  ti- 
In  cases  whirh  have  originatetl  in  tljc  |)k'nni  hatids  may  he  seen  |ia--jii. 
into  the  suljstauee  from  the  thickened  membraues.     At  the  a|K?x,  some- 
limes  tlirougliout  the  entire  hing,  tliere  are  ohl   pnckei\*d^  thifk-\viiMe»l 
cavities,  some  of  whicli  ivpreseiit  greatly  dilated  hronelii ;  otiiers  an*  in 
eomnumieation   with    tljeju.      About    the   t*avities  and    thn)ngliout    the 
fibrous  tissue  tlnri'  is  mucli  piguu*utation,  which  gives  a  marblod  a|>i»eaf- 
auei'  to  the  M'ction*      Kueapsulati'd  cFieesy  or  calcareous  nodiilos    niav  be 
present.  This  pictuiv  of  the  advauee+l  gmde  i*f  chronic  fibroid  tuburenlosi*^ 
in  which  the  whole  lung  is  involveil^  is  hanlly  to  be  distinguij^lu'd  fr»»ni 
non-tuherculoys  cirrhosis  of  the  luug,  hut  in  the  former  bacilli    will  U* 
foinul  iu  the  walls  of  the  cavities,  aiul  rhcesy  or  ealcajTous   nias.no^  an» 
pi'i'sout.      Kven   more  typical  are  those  ca.ses  in   which   tl»('   ]»nM.vss  is 
et>utiucd  for  a  h»ug   |K*ri(Kl   of  years  to  the   upper  |K)rhon  <►('  tlie    lung. 
TIk*  slu'iuka^i'  then  is  n'markabh%  and  an  entire  n|)j>iT  lob</  nuiy  form  a 
mass  tiot  hali'  lln^  size  of  the  list,  shrunken,  puckerrd»  an^l  eoni|^M>sc^i  of 
dense,  dt*eply  pigmeuttnl  connective  tissue,  with  eoutnjcte<l,  lliiek-walled 
cavities  ujul  dilated  lirouchi.     Iu  sneh  instances  th4«  hiwer  lobe  nsnallv 
is  the  seat  of  rhrouie  tubrreulosis  witli  cavities  and  oht»  hanl   tnl>eri/l* - 
and  eucajisulati'il  rhccsy  and  rah-arertus  masses.     The  tuiafferted  hing  is 
usually  very  voluminous  and  euiphyscmatons.     It   may   })rcsc»nt   hjcal 
signs  of  tubcn-'ulosit*   at    the    apex,   or    fresh    tuberenhtsis    which    has 
pnnetl  fatal.     The    heart   is    usually  cnlargtHJ,  jxirtieuhirly  the    right 
vcrj  trick', 
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Clinical  HiBTcmv. — The  onset  anil  early  fmtiirt's  are  m  a  inajorify 
of  ease::?  thos^'  of  ehnmir  iileerative  plitlii^-iK,  ami  fur  a  year  or  Jiiore  I  he 
jKitient  may  present  all  the  features  «»f  that  furni.  .\fter  vanatiuiis  in  the 
roiirse  all  aetivity  in  the  jin^eeRs  snhsiiles  ami  tlie  rast*  eiitrrs  n|KHi  the 
fiironie  sta^e.  Tlie  fuHowitig  is  a  g<MHl  desi-riptiun  ^iven  by  (iark,  Hatl- 
ley,  ant  I  Chanlin  :^ 

*'Tlie  tern|»enitnre,  wliieh  hefoiv  was  always  raise*!  in  the  evening, 
IS  now  often  normal ;  the  sweating  beeoine:^  hss  antl  the  }witient  reitrains 
nitieh  of  his  wontetl  strength  an/l  Hesh,  If  one  keeps  the  ease  nn^Ier 
t>bservati(m  all  tiiis  time,  it  will  l>e  seni  that  tht*  atfeeted  side  heeoines' 
more  antl  more  ti  at  tenet  I,  tlie  rib  spat^es  fall  in,  and  the  movemt^iit  lie- 
comes  appreeiahly  tlimiiiished  ;  at  the  sana*  lime  the  imjKiirinent  of  note 
beeomes  int»n_'asingly  marktfl,  nntil  alh^oltite  dnlne^s,  extending  over  a 
great  part  t>f  tht*  lung,  eiin  be  made  tuit.  The  dis|»laeement  of  organs 
now  makes  its  a] ipea ran* t.  The  ht^art  is  drawn  towan!  the  atfeeted  side; 
the  stoniat-h  may  be  drawn  up  if  tlie  dis4'ase  is  k  tY-sided.  The  hmg 
least  diseaseil  l>eeomes  ath^-ti'd  with  eoiniK*nsatory  hy|H'rtro]>hy  tir  with 
emjihysemaj  and  extends  aeross  the  sternum  to  the  m<jst  diseased  side. 
If  the  heart  be  now  examined,  often  some  hyjiertrophy  ean  be  made 
out  antl  the  beats  of  tlie  organ  are  mueh  alteivd  ;  instead  of  being  quick 
an<l  frefjnent,  they  are  slt>w,  measuretl,  and  infivtpicnt.  The  soundft 
lieard  over  tlie  diseased  lung  also  l>t»<'ome  gi-adually  altered.  In  the 
]>laee  of  the  sharp,  hue,  moist  erejatations  wlufh  etmhl  Ih^  ntitieetl  when 
the  e4ise  was  first  swn,  there  are  now  euarse  bnhhling  Wiles,  rhonehi,  and 
Hne  suj>erfieial  rustling  en'pitations*  The  bronehial  lireathingand  bron- 
(dmpliony  are  intenst^  au<l  often  pei"torilo(jny  ean  be  heanl.  Thr  fingers 
may  l>eeome  miit*h  t^lublii'd,  ^I'^d  sometiun'S  the  uriiu*  beetanes  alljumiiions. 
Even  tlie  eoimteiianiT*  c*an  stmietimes  he  tibsiTvetl  to  wwir  a  et»ngested 
ap|x^anuir4'.  The  tlyspmi/a  rtTiiaiiis  very  mueh  what  it  was  at  lirst»  but 
the  c*nigh  antl  expet'tomtion  untlergo  a  ehangt*.  The  ftnigh  is  now 
paroxysmal,  tiften  bat!  in  the  mt»rning  tm  waking,  ant]  attenih^l  with 
gushes  of  ex|>eetomtitU!,  wliirh  suggest  tlie  emptying  i^f  tlilated  tubes. 
After  lasthig  stain*  time  in  this  rontlition  tlu'  jiatient  geiu/mlly  sneeumbs 
tt»  a  fresh  eru|ititm  td"  tuberelt^s  in  the  h^ast  attt't'ttnl  lung  or  ti*  an  attack 
tif  ha'mo]>tvsis.  Owing  tti  the  alter*'il  eiuitiitit*n  i»f  the  Idoixlvesselsj 
aiul  esjK'eiatly  to  their  diminished  elastieity,  Inemoptysis  is  sometimes 
more  pnjlouge<l  and  severe  in  tliese  cases  than  in  cases  of  onJiiuiry 
tubereulosis,*' 

The  elinicid  ctvurse  of  tnlx^rctdo-fibroid  disease  of  the  lung  is  ex- 
tremely varit^d*  There  are  in  stances  in  winch  after  a  yi'ar  nr  two  the 
jiaticnt  has  little  or  nti  further  troubh*,  and  he  wtmid  consider  himself 
ipiite  well  except  ft*r  the  mt»rning  eca*gh  with  a  slight  amount  of  (»x- 
jM^ctoratitm.  In  tether  crises  there  a n_'  |H'riiMlical  slight  rises  in  tempeni- 
ture  with  aggravation  c»f  tin*  though,  antl  ft>r  years  there  may  be  alter- 
nations td*  tlu-se  tinlbri-aks  with  prolongetl  [»cri<Hls  td' ipueseence,  Ketaar- 
riiig  hcnit»rrliagcs  tWrm  a  very  striking  fcaturt*  in  htane  of  the  cases* 

All  important  eliange  prtH'ccds  in  the  t*t»u<lititin  (ti'  the  heart  and 
arteries*  In  eonsetjuence  tjf  tlie  gnidual  obliteration  of  a  lai*ge  area  of 
the  pulmonarj'  eireulation  there  is  hy|KTtrophy  of  the  right  heart,  and 
the  area  of  i*ardiac  pnlsjititm  is  tisnally  extensive.     The  jicriphcral  arte- 

^  (hi  Fihrtnti  }*hthtMiSf  Ltmdou,  lf!'*,l4. 
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ries  be<^onu»  gnnltuilly  Hclerotic,  and  then?  may  h^  well  marked  phltlnk 
scleroi^is.  Tliri'O  daiififtTj^  tlireateii  easels  of  fibrnicl  tuhcmilous  cliiM.';i-<* : 
(1)  heniorrhjigiv,  wliirh  is  iisiuilly  profuse,  hinI  conies  either  from  ati 
rro(](»<l  \tssp1  in  tlir  wall  of  t\w  ciivity  or  frc*ni  the  rupture  of  a  sumJI 
aneurysni  ;  (2)  cxtensimi  or  nfoneniliziitiim  of  tlie  tulioreiilfvisis  ;  (3)  failiin^ 
**f  \\\v  hypertropliiecl  Jiciirt,  Of  tlK'S4'  the  last  is  perliM|»s  the  mt>st  in> 
jwrtimt,  A  certain  imniher  of  |mh4"nts  sueeumb  witJi  grafhuil  dilata- 
tion of  the  riglit  }ieart  and  anasjirea.  TheiX'ure  instanee*?  in  whieh  ihi^ 
hsLs  been  eomliiiuHl  with  atnyloid  disease  of  the  kidney — not,  in  niv  ex- 
jH^nenee,  a  very  ronunon  sri|nel  «>f  the  disease.  Tliere  are  *»ther  in* 
stanees  in  whirli  there  is  nn^iv  lanite  dilatation  of  llie  lieart  and  the 
patient  dies  with   urgent  orthopna^ii  and  (cyanosis. 

Diagnosis. ^ — ^It  is  not,  ai4  a  nde,  diflieult  to  distin^uisli  ca^es  of 
tnl>erenlo-iil>roid  disease  from  eirrhosis  nf  the  hing  due  to  nther  cau>^- 
The  histt*ry  is  ul'  irnintrt;ui(*e,  as  the  latter  ilisease  usually  loUoW'i  w 
pleurisy,  a  pnennionia,  a  ljn»iu'ho-|iriennMnia,  or  a  |)r<ilnngeil  hrorn 
so  that  the  nimh*  of  nnsr^t  antl  prrliudi^arv  features  are  very  dit]' 
in  the  tw«i  (Minditioiis,  Ouee  esiahlislu^d,  eirrhnsis  of  the  lung^  is  yen 
niueh  less  lialile  to  be  interrupted  liy  febrile  outbreaks  and  the  general 
health  and  vio^or  are  of  a  very  inueh  higher  standard.  In  the  mono- 
graph  just  reft  rn*<l  tci  the  authnrs  very  justly  lay  eonsidcnable  stn*'- 
UjM*u  the  very  ditft^rent  asjK'et  mI'  the  jiatient.^  :  **  A  (*asc*  of  tubenMili*- 
fibrt*id  disease,  however  fibroid  it  Tuny  beeonii-,  always  hear^,  itt  !h«- 
gcneral  asptn^t  of  t!ic^  patient,  eviilenee  of  its  tuberenlar  origin.  Tlu- 
east  uf  eonntenanee  is  not  of  that  heavy  kind  si »  often  obsiTvable  in  the 
pure  fibroid  variety.  The  lips  vixv  not  t!iii*k  and  eongestc**!,  the  c»»m- 
plexion  has  not  the  iuiuhlv  look,  the  liair  reiuains  lank,  ami  the  evi** 
lashes  long.  Tlie  whole  a])]H'aniiiei'  of  the  faei*  sug^rsts  ttd»rrele  and 
frail  health.  It  is  true  that  onedcK's  meet  with  tulH'reuhKfibroid  ch'seasc 
in  whic^li  the  fibnml  eha meters  are  somewhat  elearly  marked  tn  the  faw, 
bnt  never,  so  far  as  wi-  are  aware,  to  the  extent  of  its  being-  ntistakcn 
for  ]>ure  fibroid  disease./' 

Tlu-  pres{'n<'<'  of  tnlx^^'le  barflli  is  a  very  imjiortant  |K>int  in  rht* 
diagnosis.  It  is  surji rising,  indexed,  how  dn-y  persist  in  long^  stand- 
ing east^s  in  which  the  sym|)toms  have  been  (piiesefnt  for  years.  WhetJ 
iKKt  evident  diUMUg  life  the  tubennjlons  ehanick'r  itf  tlie  le.sioiis  tiiny  lie 
determineti  soinetiTues  post-mortem  by  the  prest  nee  of  eneapsulatcd 
easeous  njasst>, 

dironie  syjiliilis  of  the  lung  oeeasionally  jmxhiees  eonditiori^  whieh 
may  siniulah-  this  form  <jf  |Juhnonarv  tubertnilosis.  The  s|K'c*inl  fhiiiits 
whirl]  wotild  favor  thr  former  an*  the  pnjooiuieed  history  of  syphilis, 
the  e(K*xistenee  i^f  sy|)hilitii*  lestotis,  the  elironie  eoni>H%  <»ften  with  very 
slight  or  no  iexi^v,  Tlie  Im-al  signs  are  moi'e  eoimn<ndy  in  the  nii<lfllt' 
regions  of  the  hmgs  towanl  the  rivi>t,  and  are  assfK-iateil  with  ehronir 
fibroid  ehangcs.  The  did ness  may  Ik*  very  w<H«len  in  fpiality  and 
elearly  declined.  Tiu'  ajM'x  of  the  hmg  is  often  spare*!.  The  most  iru* 
pfirfant  of  ail  is  the  existence  of  a  elu'onie  lesion  of  ttie  lung  in  ix 
syphilitie  person  without  tuben'le  baeilli  iii  the  ex|wrtonilion.  It  Home- 
timers  hapjiens  that  a  syphilitie  lung  b<M'iimes  iideeted  with  tiiljcrctilosiii. 

rnNr'lMillENT  IXI^^EiTlONS  IX  Pri.NfOXAItV  TT'nKRCTf/lfilS, — The 
eomplex  aiiatoniieal  and  elinieal   pietiire  of  pulmonary   tuben^idosis  ih 
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not  the  outcome  of  the  acti<ni  i>f  the  U^K'HIiis  tulR^reiilosih  aloiic.  It  h 
well  kimwii  that  other  orgauisiiLs  phiy  an  important  r»>le.  The  obrierva- 
tions  of  Babes,  Cornet,  Ortner,  and  <jthers  have  t^lunvn  the  very  frequent 
associati<m  of  the  inienKuK'nis  hineenlatus,  the  6tre|JttKriHH:'irs  [lyoj^i^nes, 
the  sta|)hylt>e(>eeu.s  atirens,  and  the  l»aeilhi.s  pytwyaneiis.  Their  wnrk 
lias  been  eoiitinneil  by  many  siibsetjiieiit  observers,  ami  in  the  stage  of 
lieetie  tlie  pyt»genir  or^uiisnis  Imve  even  been  isolated  from  the  IjhHxL 

FruiUlen,  who  has  very  earefally  stiulieil  tliis  cjiiesti^rn,  arrives  at  tlie 
foUowirig  eonebisions  :  Tlie  ]ailmf»nary  h'sions  of  tnlieiviilosis  are  snb- 
jeet  to  variations  <k'pen*linjL^  largely  on  tl»e  tUtferctit  nnnh^s  of  tiistribn- 
tion  of  the  liarilli,  whetlier  by  the  bliKwivtssi'ls  or  tl»n>n|i-li  the  Iminehi^ 
ami  a)so  wliether  a  eonenrrent  infet^iion  with  otluT  trrgaoisnrs  has  taken 
place.  The  pnennionia  t^oniplieating  ttiher*'nh»sis  may  be  the  direct 
result  of  the  tnlM^rele  l)arillos  or  its  toxins,  or  it  may  follow  setMuuhiry 
iniection  with  other  ^^ernis,  {wirticuhirly  the  stre|>tt>co<x*iis  pyogenes,  the 
mienx?cxN:!us  laneeolatus,  and  the  staphylm*oi'ens  pyo^'iies.  Tire  fre- 
quency of  this  secondary  infection  an<i  the  relative  sin^nitieanee  of  these 
germs  are  not  y</t  fully  decided.  The  intPHlurtiori  of  tlie  tul)erele 
bacilli  into  the  Inngs  of  a  raljljit  through  t\\v  tmche-a  induces  the 
N'^riouB  phases  of  pulmonary  tubeixudosis,  but  ravity  formation  is  rare. 
If,  on  the  other  hand,  into  tlie  lungs  of  a  rabbit  which  are  the  si'at  of 
extensive  eonscJidation  tlie  streptoeoeeus  pyi»genes  is  introdueedj  then 
cavities  form  rapidly,  and  the  anatomical  ]»icture  Is  very  similar  to  that 
of  rhronif!  ulcerative  tuberculosis  iu  man.  it  is  very  probable  thai  in 
man,  too,  the  etfeet  of  ccmtaminatiou  with  tlit'st*  pus  organisms  is  a  very 
impvrtant  one  in  hastening  ncfTinis  and  softening,  and  also  in  the 
rhronic  cil^cs  they  doubt  less  |nnKlucc  in  large  aintamts  the  toxins  which 
are  i*espousil>le  for  many  of  the  symptoms  of  the  disease. 

I>jsj:As;i'>;  AssorrATKU  with  PrLMi>NAUY  TrnEUc'nu)«ifi. — Lr^haf 
pnrumonia^  as  already  nuutioncil,  is  a  rint  uncmnuum  ronqilieation  whieb 
carries  off  a  e'crtaiu  number  of  cases.  It  may  be  ditHcnlt  U*  distinguish 
from  an  acute  tulxTculous  pneumonia.  In  chronic  ulcenitive  tnlien'U- 
losis,  however,  this  form  is  not  so  com  in  on,  and  nipit!  t^onsolidation  ol' 
the  lower  lobe,  with  rusty  exj>e(*toration  ajid  high  fcv<*r,  is  niiu'li  luoi'c 
likely  to  he  a  simple  t^roupcais  pnenimmia*  With  tuberrnlosis,  either 
in  the  atuite  or  chronic  fi*rm,  tifjthotd  Jrvtrr  may  coexist.  In  4  eases  of 
80  antopsii's  iu  typlioid  fever  tubrTcuhuis  lesions  wciv  present.  There 
are  case's  im  ivcord  also  of  acute  miliary  tuhcR'td^ists  and  typhoid  icver 
present  in  the  §ame  subjeet.  There  is  a  widespreail  ojiinion  that  typboi«l 
fever  prcdij^pos4's  to  tuberculosis,  and  Wilson  Fox  in  liis  ti'eatise  on 
diseasc^s  of  til*'  lungs  gives  retcrenceH  to  a  number  of  iiiscs.  In  my 
exp<*ricnrr  it  has  been  very  nire.  I  have  nf>  n^Milleetirm  of  an  instance 
in  whit*h  tuberculosis  has  devehipcnl  either  during  convalescence^  or 
innned lately  after  reeover}%  from  typhoid  fever. 

EnjHtprhiH  sometimes  attacks  the  subjects  of  chronic  phthisis,  who 
are  not,  however,  sptH'ially  lialdc  to  tlie  disease,  Tlicre  are  a  munber 
of  rases  on  re<'ord  in  wbirh  an  attack  *»f  erysi|M4as  has  hwn  boup/iriab 
and  after  recovery  the  sevf^'ity  of  tin*  pulmonary  symptoms  has  niiti- 
gateil,  and  thrre  an*  eases  in  which  cure  Ims  hreu  rrfiortcd.  On  the 
other  hand,  I  have  known  cases  in  which  thi'  attack  liats  proved  rapidly 
fatal  in  persons  far  advanced  in  the  disease. 
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T!ie  eniitfhw  frtrn^  nirely  iKn'elu|*  in  tlie  course   o' 
berculosi'<.     Miliaria  \v:i>  fV^rmerly  tlioiight  lo  Mma|jpuniz<»   tiibeix* 
a  view  i«>r  wliirli  thrrc  i.-  im  spriMl  wiirnmt.     The  e;irly  chills  ati<i  fr' 
iA'  lii'velupiiig  [jiihuumiry  tiibercuhisis  aix-  verv  apt  la  lead  to  i^rnir  . 
diagiioriiti,  liiiil  riises  are  often  t rented  for  weeks  or  months  a$  mabiis 
iiiteriuittcitt  fever, 

Ilrtffi  iym'u^(\^.-—Kn(hK\irdkh  is  not  ver\*  iiifrequetit  in   puhnooai 
tuberfiilosis.     It  was  |)rest^iit,  as  idready  nioiiti<>iK*<l,  in    12  of'  my  poM 
morteins  and   in  27  of  Percy  Kidd's  5<H)  autnpsie.s.      The  subjeet 
been  en  n  side  red  in  a  monogmph  l>y  Teissier  (Paris,  1894).      The  endi 
cardial  lesions  are,  as  a  rule,  vegetative,  rart^ly  easeous,  and  due  e 
rurddy   U*  the  associated   micnHorg-anisnis,   but  in  a  few    iiistaneC'^  tl 
tuberele  baeillu.s  bas   Ix^en   present  alruie.     Uleemtive  les^ioiLs 
Both   Ijuitis  and   Knkitansky  lield    tliat  there  was  a  c^ertaiii    au 
between  valvidar  disease  and   |>nhnonary   tubereulosis — a    view  wfeu< 
has  uut   bc*eu   borne  out  by  subseiiueut  studies.     Certainly  stenue^^ 
the  pulmonary  artery  and  auenr)*sm  of  the  aorta  predispose   to  tuheB* 
losis  ])nlnionum.     A  terminal  aeute  tubeiTiulosis  is  a  eommon   event 
all  forms  of  eardio-vaseular  disease.     The  relation  of    untral   ^ten* 
to  polmonary  tubereubisis  is  still  a  matter  oi'  debate.      In  9  of  54 
of  stenosis  l*otiiin  found  pulmonary  ttd>ereulosis  pres^jut,      Teissier  eo] 
eludes  tluit  it  is  antajxouistic  to  the  protrress  of  the  disease.      In  loi 
standing  eases  of  the  disc^ase  arteri<»-selerosis  is  very  eommon.      Phlel 
sclerosis  is  also  not  infrequently  met  with.     The  frequency  of  tlie  re 
ehanges  may  possibly  be  correlated  with  this  arterio-selerosis,      OrmeJ 
noted  ;]0  cases  of  chronic  renal  disease  in  100  autopsies. 

The  association  <if  gout  and  rlieumatisnr  with  pulmonary  tuboreuli 
has  often  been   referi'cd   to,   partieularly   by  the  older  writers,   amoi 
whom  Morton   deseribwl  a  spcM-ies — phthm^  de  (irfhrithle,     lu  instit 
tion   liie,  |Mrticularly  in  the  almshouses,  the  sulijeets  of  ehrnnie   joini 
troubles  are   very  ttften  attacked   In'  tubereuh>sis,  and  it  is  probably 
mattcT  i'ntirely  of  greater  liability  to  iuieetion. 

Picri  j.iAiirriEs  of  PrLMoNAin'  TruHKi'ULOsis  at  thk  Ex- 
tremes OF  Life* — in)  Itifiifirif. — ^Tuben^dosis  is  a  widesprind  affee- 
tion  in  the  early  |>ci*riods  of  life.  While  extreniely  rart»  in  the 
newborn,  and  not  at  all  prevalent  in  the  first  thret*  months  of  life, 
the  eases  im'rease  rapidly  throughout  the  latter  half  of  the  first  vear 
and  fluring  the  second  year.  In  the  statistics  tif  the  late  ProfeBSor 
Parrot,  of  219  eases  in  childrt^n  under  thnn'  years  thciv  were  from  one 
day  to  thnje  months  2l^  cases ;  from  three  to  six  months,  35  crashes ; 
from  six  to  twelve  months,  53  cases — a  total  of  111  eases  under  one 
year.  Pulmonary  cavities  were  present  in  Th  of  the  erases,  and  in  50 
the  lung  ihsease  was  the  only  manifestation.  Of  125  eases  at  the  Xew 
York  Foundling  Hospital,  rcportcnl  by  Northruji,  in  »J4  cases  the 
disease  was  extensive  an<l  the  seat  of  the  primary  infection  was  not 
clear,  but  tlie  bn»nchia!  glands  were  large  and  ehecsy.  In  42  ceases  of 
general  tuberculosis  the  only  easeous  masses  were  in  the  bronehial 
glands.  In  9  eases  the  tuhei-eles  were  limited  to  these  glands  and  to 
the  lungs,  the  latter  containing  only  miliary  tulienUc^s,  while  the  hn»n- 
ehial  glands  were  in  a  state  of  a«lvanc*ed  caseation.  In  b'J  e«ses  there 
was  tuberculosis  i»f  the  bronchial  glands  only.     These  extrenjely  suj 
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gcstive  figures  ?how  tlu*  jrrf^iit  prrviileiire  of  iniW^tinn  thronjrli  tlie 
bronchial  pjissjigt^s.  On  the  nther  hiiml,  of  127  iiital  t'iisos  of  tiibt'ivu- 
losLs  in  children  notnl  by  WfMMlhesiil,  tlie  rnt'seiiteric  glands  were 
tuhennilous  in  100.  Walter  Carr  in  tlie  exaruinafion  of  *he  bodies 
<»f   120  tnhen'olons  eluldren  eonehide.'s   tliat   tlie   disease    starts   nnieh 
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more  irerjiiently  m  the  thoracic  Itian  in  tne  niescnlene  gland 
iintopsies  in  ehildreii  at  tlie  Munieb  Patliohiirical  Iii?^titnte,  in  150 
tnbcreidnsis  was  present,  and  in  over  92  ytvr  cent,  of  these  the  biiigs 
were  involved^ 

(/>)  Old  Age, — The  pn^valeuce  of  tubercnlods  in  the  aged,  ptirtieu- 
hirly  in  institutions,  has  b<t^n  long  known.  The  physicians  to  the 
large  liospitals  for  (vld  people,  as  at  the  Chelsea,  the  Kie^^tre,  and  the 
SalpOtriere,  have  long  rc(*ognized  the  gi*t*at  frequency  f>f  tul>ercnlosis 
as  a  eau.sc  of  death.  In  the  post-niortem  room  of  die  P'riihidelphia 
Hosjiital,  to  which  the  bodies  of  iiged  persons  were  sent  from  the 
almshouse  de|iartmcnt,  it  was  extremely  common  to  find  old  or  re- 
cent tubt'n'uhisis.  An  important  stntly  of  the  suliject  has  been  made 
recently  bv  BaricJ  In  the  year  181*1  there  were  in  Paris  10,040 
ileaths  from  j>uhnonary  lubereulosis.  In  641  of  these  the  individuals 
were  above  the  age  of  sixty.  In  the  decennial  j>criod  1HH4  to  1893 
there  died  of  pulmonary  tnbereiihisivS  in  the  ten  large  hospitals  or  alms- 
honsen  of  Paris  2202  persons  between  the  ages  of  sixty  and  ninety- 
two.  Amimg  the  special  pen' nliari ties  of  the  pulmonary  tul>ercu]o^!s 
of  the  aged  is  its  latency  ami  slow  eours4_\  In  very  nuiny  instances 
there  are  fiiund  only  (Uiekered  eicatrices  at  the  aiaees  or  caleitit^il  masses 
or  tibroid  areas.  In  other  instances  there  is  extensive  brouehit^etasis 
with  senile  emphysema,  with  which  form  and  tuliercnlo^is  there  is  no 
antagonism,  as  believed  by  Rokitansky.  The  more  aente  forms  of 
tlie  disease  are  also  met  with,  and  Barie  gives  a  number  of  cases  of 
the  acute  pneumonic  as  well  as  the  atnite  miliary  forms  tjf  tubcn'U- 
losis. 

AIoDKs  (JK  Dkatii  in  Pulmonary  TrHERrfL*>st.s.^{ff)  Btf 
A^KihvnitL — In  a  majority  of  the  <^aM\*^  the  patient  sinks  gradually,  witli 
[^riign^s^ive  failni-e  of  the  strength  in  a  septieiemia.  As  a  rule,  the 
'■nd  is  rjuiet  and  undisturbed,  Conseiousness  nitiy  be  retained  until  the 
rh>se. 

{hi  Ihf  At<phtfj'ffi. — This  is  rarely  met  with  npart  from  the  devcbij>- 
nu.^nt  of  an  acute  miliary  tulx^reulosis  or  a  ra pi* b  widespread  bronchitis 
of  the  smaller   tulles. 

(c)   /fy  Sifuropr, — This    is    not  very  enmmon,  but   jKitients    in    the 
advanced  stiiges  of  the  disease  during  su*l(lcn  exertion  or  while  on  u 
jiiurncy  may  drop  dead.      It  will   be  remembered  that  Krauwell  Brruitc 
insistf-d  upiui  krt'jiing  up,  and  dietl  sttuiding. 

(ti)  From  Jfemfirrhw/*',—Tl\v  i;ital  l^lecding  in  chronic  plithisis  may 
come  from  the  lungs  or  fn»jn  the  intestine.  Kn|>tnre  of  an  ant4jrysm 
in  the  walli*  of  a  cavity  or  erwion  of  a  large  vessel  is  the  common 
cause  of  the  fatal  hmniojjtysis.  The  imjjf^rtanee  of  this  lesicui  may  l>e 
jndge^l  fnun  th<'  fact  that  in  .*J 5  cases  collected  by  Perry  Kidd  aneurysm 
was  pn^scnt  in  30.  lu  tin'  c^ise  of  vrry  large  cavities  the  blccdiiig  may 
prove  fatal  belore  any  htenioptysis  weurs,      In  the  bcKly  of  a  man  very 

^  Rrvu£  tin  Mfiierin^  October,  I89''j* 
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far  arlvanriMt  in  nlithisis,  who  tlied  quiU' siidilenly  in  the  ftiilnt 
Hospital,  I  t'oumi  a  very  large  ravity,  (M?i'iij)ying  alnif>f*t  the  iif^ 
two  thirds  of  the  Inng^  whi^li  was  filled  with  bloo*!  which  had  come 
from  an  ermled  vessel  in  the  wall  of  a  s^mall  cavitA"  in  the  lower  U*\ye, 
The  pjitient  had  not  had  luenioptysis.  Severe  and  fatal  hemorrhap* 
may  follow  uleenitirpn  of  tlie  eolon,  les?*  frequently  of  the  ileum*  On 
several  «x*easion8  I  have  known  death  to  rK/ear  in  ehronie  puhnomirv 
tiiberenlosis  from  this  eaiise. 

{(')  With  (/i't-rhnti  Stfmpfottti^.^^The  tnherculons  meningitis  nmy  t^tnie 
coma  or  convulsions.  Uncmia  as  a  can.se  of  death  is  rare,  Oeeivsioii- 
ally  in  very  lioj^renn^  e^sej^  a  sudden  coma  may  be  dne  to  throndto^i^ 
in  the  cerebral  siiins^'s. 


V.  TUBERCULOSIS  OF  THE   ALIMENTARY  8Y8TEM. 

TtJBBECUIiOBIS   OF   THB  ALIMENTARY   OaNAL. 

{a)  IJfUi. — Tuberculosis  of  the  lips  is  very  rare.  It  occurs  ow-ttjiioii' 
ally  in  the  ftmii  of  m\  nlrc^r,  either  alone*  nr  more  eommonly  in  associa- 
tion with  laryiijLreal  or  pnhiuniarv  disease.  The  prwess  may  result  from 
extension  of  a  frnvus  c»f  uleenition  in  the  moulh,  as  in  a  case  rt»piirted 
by  liord  in  lHfl2,  In  addition  to  a  tuberculous  idcemtron  of  the  rigbc 
tunsil,  th<^  [witient  jm'sented  a  small  irn*|^nlar  idcer  on  the  inside  of  the 
left  cheek.  This  tri'^Hlnally  extended,  until  eighteen  months  later  it 
involved  both  lips,  wliieh  h(^(*ame  very  nnieh  swollen,  A  rejx>rt  of  two 
eases  and  an  analysis  of  the  litenitnre  is  given  in  tome  iii,  of  Vemenirs 
Mudas.  The  nle<'r  is  usually  very  .sensitive,  and,  owing  to  the  eom|wini- 
tive  frequency  of  epithelioma  and  of  ehuncre  of  the  lip,  may  be  ini!«^ 
tiiken  for  these.  The  diiignosis  in  doubtful  eases  may  be  made  by  inrK^u- 
latiou  experimeuts  or  the  examiH:ttinii  of  a  jHa'tion  for  tubercle  liaeilli. 

(/v)  Toiiijue^—ln  IHoH,  Sir  James  Pnget  gave  a  descri|ition  of  tuber* 
cnlons  ulcenitiou  of  tlie  tongue,  and  he  is  c^reditiHl  with  having  l>eeu  the 
fir^t  to  reeiignize  this  condition,  Mr.  Arthur  liarker^  reviewed  the  &iib- 
jeet  and  gave  an  anidysis  of  lo  eases.  The  dist*as<:»  is  nearly  always 
ass(KMated  with  tuben*ulosis  of  some  other  orgirn»  It  tKM^urs  most  com- 
monly on  the  dorsum  or  edge,  although  the  tip  is  quite  frequently 
iuvolvetb  When  it  is  assiH-iattHl  with  tiilMTculosis  of  the  hirynx  or 
lungs  tlu'  uleenition  is  usually  found  on  the  same  side  as  the  rnost 
advanced  lesions  in  these  parts»  The  organ  may  be  involved  by  direct 
extension  of  a  tul>er4Mdons  ulcer  of  the  jiharynx  or  e|>iglottis,  iti  which 
ease  the  posterifu*  jj^irtion  will  be  first  attackecL  The  condition  is  foiiml 
much  more  commonly  in  niales  th:ui  in  feiusdes.  Of  the  15casi*s  col- 
lecte*l  l»y  Barker,  11  were  iu  males  and  4  in  ienudes.  In  the  earliest 
stagt^s  an  aggregati(»n  of  smnll  tubertdes  appears  beneath  the  inucoui) 
membrane.  The  epithelitnn  is  finally  shed  and  a  point  of  superficial 
ulceration  remains.  By  i\\v  eoidescenee  *jf  these  small  areas  a  definite 
idcer  is  formed,  which  is  character! jieil  by  having  an  irregular  outline. 
distiiK^t,  uneven  margin,  and  a  rough  liase  covennl  with  a  grayish  case- 
ous detritus.     The  disi'ase  extends  shrwly,  nirely  if  ever  heals,  and  may 

^  TnniM.  Path,  *Sbr,,  Lon.,  xxiv,.  1884. 
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form  an  ulcer  of  t'onsidrralilo  size.  In  loii^  .stiinfliiiir  eases  the  Imse  of 
the  ulcer  beeonies  i  in  I  u  rated  and  tlie  eruHlition  ituiv  He  uiistaken  fi»r  epi- 
thelioma.  Until  the  disease  lyrenmes  very  far  advjineed  f>nt  httle  iiirdn- 
venienc^e  is  riot^asioned  lieyood  a  sli^dit  increase  in  tin*  seeretinn  nf  saliva. 
UnUke  epitheUonia,  very  little  pain  is  e<Mn}datiied  ttl*,  and  tlie  movrmentH 
of  the  ton^^ue  are  not  inifKnled  nntil  the  late  stji*res.  In  two  *'ases  of 
tubereitfivus  ulceration  of  the  toiijn^ae  reiwaivd  hy  Frerielis  the  subniaxil- 
!ary  lyniijli  glands  were  enlar^-d  and  caseate<l  in  both  instances.  From 
syphilitic  ulcTnition  the  conrlition  wrMild  be  rec*oj^nize<l  hy  the  history  of 
the  case  and  the  abs4'nec  nf  any  inijiruvement  nnder  troatnient  willi 
irKlide  of  potassimo.  In  donbtful  rast^s  inornhiti<«n  tests  should  be  made 
or  a  portion  excised  for  niieroseopical  exaniinatioiL 

(r)  PaJair. — TulxTcnlosis  of  the  hunl  and  soft  [inlate  nearly  always 
rcf^nlts  from  an  extension  of  the  disease  from  nei^hliorin*^  jwirts.  Barker 
recor<ts  a  case  in  a  girl  of  fifteen  years  in  whom  there  Fiad  been  snch  an 
extensive  destruetinir  tif  tin'  fiard  and  soft  palate  aral  thr  alveolar  process 
that  many  of  tiie  teeth  had  become  hwKsenetl  and  several  ha<l  fallen  out* 
The  disi'ast'  had  extended  irrto  the  nas!al  mvtty. 

{d)  The  iifiiirtu'tf  tfiaitfh  luduu^  to  that  small  j^roup  of  origans  of  the 
bmly  which  seem  to  possess  an  iinmnnity  against  tul>er4mhajs  infection 
— an  inminnity,  however^  whieli  in  their  ease  is  relative,  not  absolute. 
The  litrratnre  contains  only  a  very  few  accounts  of  such  a  conditioji. 
Von  Stnbenniueh/  in  repurting  a  i^sise  of  tubennilosis  of  the  parotid 
gland  had  be<Mi  unalth-  to  lind  reeords  of  a  pn^virnis  case  after  a  careiul 
search  of  the  literatnn\  Frenidis»  liowever,  fiad  previtnisly  reconled  an 
instance  in  which  both  parotid  glands  rontaiiK^d  fuurnr  five  caseous  foei, 
each  about  the  size  of  a  lentil.  The  sulimaxillary  and  sublingual  glands 
were  normal,  although  the  [wdient  presented  advanced  tnlierculous  lesions 
in  varions  orgiins  of  the  body,  IJ^■gn^'n  and  Marian  have  r(  eeutly  re- 
ported a  i'ast^  resi'rnbling  that  of  Stnhenniuch,  iji  luith  of  whirh  tla^  gland 
piY'sented  a  iUstinet  hR^alii^cd  swelling,  the  skin  remaining  nurmal  in 
apiM-anmcc  and  fiieely  movable  over  it.  The  tnl>ertd*^s  {levelop  in  the 
intenicinons  eonneetive  tissue^  and  the  writers  agree  in  con-^idering  that 
infet'tiiin  iK-rurs  In'  way  of  Sten<»'s  fhn^t,  Ihmwhowski  rlaims  to  have 
found  thr  sublingual  gland  tuhrn*uh*ns  in  (j  instances  out  of  15  autopsies 
on  |>iitients  witli  pnlnumary  tubiTrndosis. 

(r)  The  hitmfm^  in  rcc^Mit  years  been  slumn  to  be  much  more  cf>m- 
monly  the  seat  of  tiilxTculijsis  than  was  formiTly  supposed.  Tin*  npjKir- 
ent  infrcfpieuev  uo  ilouht  was  due  to  the  fact  that  in  many  instancies  the 
diseas<'  sinnilat<'s  v(vry  closely  the  onlinarv  hy[>ertr(iphied  tonsil,  for 
which  it  is  oftrn  mistaken.  (\>linheini  in  1878  advant-cd  tla-  thf*(uy  that 
th<'  majority  of  the  ejises  of  tidieivnlosis  of  thr  li)»?*,  lujeral  juncous  menj- 
hr;ui*',  and  pharynx  weiv  surfa<*c  infet^tiuns  dur  tt>  the  ingestion  of  to«xl, 
partirnlarly  milk,  containing  tuhcrcle  baeiili.  In  1H84,  Strassmann, 
Witrking  undrr  (\»linlun*m  and  \Vftg*»rt,  fnnnd  the  tonsils  iuvolvrd  in  13 
instanres  cajt  of  21  autop-.ies,  Ihnorhowski  innntl  tluan  tiibrTculous  in 
all  of  his  lo  cases,  and  diMoonslnited  tuln^ri'h^  liartlli  in  the  lymphatics 
Ix'tween  the  tonsil-^  and  tlio  fervii-al  lvm|)h  glands,  Thi'  Ijittcr  obs<'rva* 
tiou  is  intrrcHting  in  rnnnection  with  tin*  vifws  of  S-hlrriker^- who  claims 
that  the  majority  of  the  ea.ses  of  tuberculous  cervical  glands  result  from 
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iiifeftion  with  ttrlmiY-le  iKieilli  whitli  1^:11111  af1mi?sion  Ijy  way  at  ilic  tuii^fn 
A  larg**  iiunilK'i'  *tf  Iiis  rasts  id*  tuherculfHi^  rerviciil  adenitis  were  deii-j 
nitely  of  a  ilesreTKliiijLT  variety  aiitl  sLssoeiated  with  tuberenlosi;*  of  ihe^l 
glaiulH.     The  uiajority  alsn  hatl  piilniuimry  tiibereulu:?!^,  and   he  reganii] 
surface  infeetion  of  tlie  tmisit  by  tubenniloiLs  food  and  sputum  far  iiiore| 
eommon  tliaii  infcrtifiii   liy  way  of   llie  eirtMilation,     The   diseaiie  may 
oeciir  as  a  superlirial  iilrenitinti.     Mure  eniimidiily  there   is  an   infiltni- 
ti(Hi  of  the  t<*rj<il  with  miliary  tiihereles,  wliieh   pnKhices  a  grt*ater  or 
leas  hypcrtn>iiliy  wlii(4i  it  is  ]U'actie:dly  iiii|K»ssil>le  to  dii*ting^uisih  from 
an  0Rhnar}'erdartr(*(l  t^msil  without  a  microsrL'opical  exauiinution.     Oaie- 
011s  ff>ci  (x^easionidly  devek»p, 

(/)  Pfiurt/ttr. — In  extensive  lar\*ngeal  tuhereulosis  an  eruption  of 
miliary  tubereles  on  the  posterior  phuryiiu:t'id  wall  is  n<it  unc'ommou. 
In  ehnmie  phthisis  an  uleerative  pliarvn^itis^  dtie  to  the  extension  of 
the  disease  from  the  r^pi^ltittis  and  hirvnx,  is  one  of  the  most  distrt^ssiiig 
of  eonipheations  and  renders  de*ghaition  extremely  ixainful  and  difficult 
Aden* (ids  of  the  nasopharynx  may  be  tiilK'ituiloiis,  as  shown  by  Lennoyez. 
Macroseopie4dly,  they  du  not  thlfer  from  the  ordinary  vej^retations^  fannd 
in  tills  situation.  He  recr^rds  a  ease  in  wliieli  pubiionarv  tnbercuhisie 
set  in  soon  after  t lie  removal  lA'  adenoid  vep'tations  which  were  shoMn 
to  be  tuben^ulous,  and  thinks  that  in  Huc*h  instanees  tiie  tnben'uhnw 
focus  in  the  adenoids  may  be  the  point  of  departure  of  general  infec- 
tion. Verneuil  points  out  the  risk  of  infeutiou  wliieli  is  run  in  eurctte- 
menf  of  ordinary  phanngeal  vegetations,  esjieeially  since  Straus  has 
demonstnited  the  frecpieney  of  tulieivulosis  in  the  nasid  cavities  of 
men. 

(//)  The  ^f^i/^Affr/w^*— Tuhereulosis  of  the  a'so|>hagus  is  a  comjiara- 
lively  rare  oeeurrenee.  It  is  {inly  siiiee  the  ap|K*aranee  of  WeichseK 
baum*8  and  I^<^k's  articks  in  1884  tliat  this  affection  of  the  cesophaj^os 
has  attrac*te*l  attention.  In  18IK1,  Flexner,  in  rejiortiufr  a  ea?ie  which 
oeeurreil  in  my  wards,  was  able  to  find  in  the  litej^ature  n*eonls  of  only 
19  well  authentieated  eases.  Kreiichs  examined  ;:_{0  eases  of  a*-ute  and 
2ijt>  cases  ot'  eliroiiic  tul>ereulosis.  Of  the  acute  cases,  8  ha*l  trd»ercu- 
losis  of  the  pharynx,  tonsils,  or  tongue  without  any  involvement  of  the 
<esopha^us.  Of  the  chronic  eases,  only  1  case  of  tcsophagcjd  tubercu- 
losis occurred.  The  cases  may  V*e  chtsscd  under  three  headings  :  The 
first  includes  those  which  result  from  direct  extt-nsicm  of  the  lubercidous 
pnx-ess  from  simie  t*f  tlic  neighlKiriug  strue*turcs,  autl  constitutes  the 
largest  percentage  of  the  cases.  A  group  of  caseous  bronchial  glandiS 
may  become  united  by  adhesions  to  the  cesophagus,  and  tinally  uh'crate 
through  into  the  latter,  Fcnz*»lt  has  mported  3  cases  of  opt^phagcal 
tul»tTculosis  rcsuhing  from  the  rupture  intf»  it  i>f  abscesses  due  to  caries 
of  tlie  vertclira\  Slight  uh^enititni  of  the  upjjcr  jwirt  i>f  the  cesophagiiii 
following  [iharyngcal  tulKa-culosis  occasioually  rM*curs.  The  second  cUis* 
ftf  cases  eml>ra<'es  tliosc  instaiu-es  in  whieh  there  is  a  history  of  a  pt^\4- 
ous  lesion  of  the  (esophageal  mucous  membrane,  and  which  must  lx»  con- 
sidered as  a  prt^disposing  tactor  to  tuheix'ulous  infeetion,  Bitus  record** 
a  case  in  which  tuberculosis  of  the  oesophagus  followed  a  strictun*  due 
to  the  swnlhnviug  of  a  caustic  alkali,  and  Eppinger  an  instance  in  which 
it  followed  a  stricture  which  he  attri!»utcd  Ui  the  oVdium  albicans. 
Finally,  in  the  third  chiss  must  be  placed  those*  cases  which  mxHir  in  tlie 
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con  r^e  of  a  n  u  e  1 1 1  e  <  1  i  s  se  n  i  i  ii  a  t  ed  n  i  i  1  i  a  ry  1 1 1  hv  re  o  1  *  is  i  s ,  srn  c  1  1 1 1  o!^e  i  n  :^  t  a  n  ( 'OS 
in  which  tJiore  has  ap(«in.*iitly  been  an  iiiibetion  nf  tiie  nmctms  loenil)!*!!!!** 
with  tiiheri'alyiLs  sputum,  without  \\n}  ]>rest»nce  of  any  pmvinus  ]>Fedis- 
posing  lesion p  Tht*  cti^c^  whirh  fKjciirreil  in  my  wanis  boh:)n^cd  to  this 
i'hiss*  On  the  anterior  wall  of  llu*  rusu|)ha^iis  tliere  wurc  two  tnlxT- 
ciiloiis  tilrers,  nu'asnrin^  4  and  7.5  mm,  ivs|x*l' lively,  one  of  wlueli 
had  perfomted  into  the  left  pleural  eavity,  eansing'  a  piindent  pleu- 
risy. 

The  disease  is  not  ass<j<*ialed  with  any  very  definite  symptoins.  The 
oeenrrence  of  pain,  diffieulty  in  swallowing,  and  evidenee  of  stricture  in 
the  course  of  ehronie  lun^  and  lymph  tuHereidosis  iw  caries  of  the 
vertebra*  shoidd  lead  oue  to  sus^w'ct  invnlvenient  of  the  resophatjus. 

(h)  Sfotntfclt, — Miliary  tuliereles  in  the  wall  of  the  stomach  are  not 
uueoinmoii ;  tulx^rcnlous  nleers  of  the  or^an  an'  very  rare.  Many  of 
the  reported  «ises  arc  doubt fuL  Marfan'  in  1887  in  reviewing  the 
subject  was  able  to  etjllcct  only  14  authentic  cvises.  Letorey^  quit^ 
recently  reported  a  case  and  ^ave  an  analysis  of  21  eases.  Nearly  all 
writers  are  agreed  that  the  disease  is  secondary.  It  is  commonest  in  the 
midille  jK-riiKl  of  life,  although  oeeasionally  ehildreu  are  affected.  The 
condition  is  found  niore  fre^pu^ntly  in  males  than  in  fc^malcs.  Of  U^ 
cases  collected  i)y  Letorey  in  wbiidi  the  sex  wim  uicnti<Tncd,  it  oecnrrcil 
16  timei=i  iti  nudeti  and  3  times  in  fcumlcs.  In  the  ijrreat  majority  of  in- 
HtanccH  the  ulcers  arc  single,  although  oecnsionally  they  may  in?  nudti- 
pie.  In  a  recent  i*as<*  in  «uie  ol'  my  wards  there  were  uiunerons  ulcers 
of  variiius  siz(*s.  As  n  ruh*,  the  idcers  arc  asscH-iated  with  tulierculou^ 
ulceration  of  the  inlr^^tiucs.  Llttcu,  however,  has  reported  1  ease  and 
Frericbs  has  iu»tcd  2  instances  in  which  the  stomac4i  was  the  only  part 
oi*  the  alinientary  tract  wdiich  showed  ulceration.  The  j>yloric  extivuiity 
and  the  greater  curvatun^  are  usunlly  involved.  Tlie  nlwrs  vary  in  size 
from  a  pin^s  head  to  3  or  5  (*m.  in  ilitniictcr.  In  the  case  reported  by 
Musser,  however,  thciv  was  a  larp'  tubercidi>us  ulcer  three  by  one  and 
a  hall"  incites  in  extent.  Cbcesy  luberclcs  as  lai'^'c  as  a  |m  a,  both  ulcer- 
ated and  non-U liM^jiatt'd,  have  becu  found  in  the  stoiuacb,  Imt  they  are 
very  rare.  In  Ojipol/j-r's  caf*e  an  idc^r  of  the  cohm  p-rforated  the 
orfT^in.  I'erfonuioTi  of  the  stomiu4i  iis  not  an  infrctpicnt  <K'Currcnce.  It 
»>ccurr(Hl  six  times  iu  ilartau's  {-ases,  thn-e  tiuu^sliy  a  tuberculous  trhunL 
A^  a  ruh%  the  eo  adit  ion  is  latent ;  in  H  of  Letorey 's  e4is<:*s  tln^  ulcrnition 
was  suspected  ilunntr  bfc  and  was  veritied  at  autoi»sy.  OeeasiHually 
severe  luematemesis  follows  erosion  of  a  IdcxKlvessfd  by  the  ulcemtive 
pnieess.  It  lias  been  tlie  im mediate  c^use  of  death  in  at  least  2  in- 
stauw>s.  Death  sfjuietiuies  results  i'rom  n  ]K*ritonitis  oeciisioned  l^y  the 
prlorafion,  as  iu  Paulieky's  case,  idthon^li  it  generally  oecurs  a8  a  re- 
sult of  advanced   tiilierculosis  iu  other  or|rarjs. 

(0  Iitff\Hfint\H. — Tuhfrcidosis  is  by  f'tr  the  m*>st  common  cause  of 
intestinal  ulceration.  No  |Kin  of  the  intestinal  tniet  enjoys  an  immuruty 
sigtdust  tubercnlons  infection.  The  disease  may  Ik*  (1)  |iriinar\*  in  the 
mucous  mcml>ranc,  or  more  coinuionly  (2)  peeondary  to  disease  of  the 
lun^s,  or  in  nirc  c*ases  the  atlcrtion  may  (3)  extend  from  the  fM^ritouenm. 

(1)  Prhntfi'if  ittff'stf}t(fJ  fithin^ti/tmis  cweurs  most  fn'C|neiitly  in  clnldren 
in  as,sociution  with  enlargement  and  caseatiiui  *»!"  the  mesenteric  glandi* 

>  Puru  rv^w,  1887.  ^  Ibid,,  1895. 
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or  witli  peritonitis,  i>r  \ritli  hotlK  It  may  Ik-  very  tlittii'iilt  to  stsite  at ' 
the  tiiii*^  (»f  the  aiitupsy,  wltli  any  decree  of'  certainty,  whether  tJie  pri- 
nvdvy  lesion  ha,-^  Ijt^en  intestinal  or  peritoneaL  The  very  great  freqneiicy 
of  inteetion  tiiron^h  the  howel  is  ^^liown  in  Womlheairs  analysi.4  of  127 
eases  of  fatal  tuherenhi^i:^  in  children,  IW  of  wliieh  ^howeil  iuvolve- 
nieiit  oi'  the  mescnterie  uplands.  Primary  ttiljeiTnluf*i^  in  aiitilt^  i»  very 
rare»  iieenrring  in  hut  1  instance  in  lUOO  iiutop>:ie.s  njM»n  tiibercuJoo?^ 
Mihj(*ctsat  the  Mnnieh  Pathohipeal  Institute.  Oeeasionally  etis***?  occur 
in  whieli  the  disease  sets  in  with  irre^ruhir  charrha*u,  miMlenite  fcvc% 
and  colicky  pains.  In  a  few  instance?^  liemorrlmg^  has  been  tlie  iiiitiiil 
svmptom.  The  cases  at  first  are  a|it  to  he  rc^pirdwl  as  eljronie  intesrinal 
catiirrh,  and  it  is  not  nntil  the  [wtient  l>e4'omes  markedly  etimeijil«*<I  or 
that  signs  of  disease  in  the  lungs  appear  that  the  true  tiatiire  of  the 
disease  beermies  ap|>arent.  More  deceptive  still  are  the  eases  in  which 
the  tiiherctdoiir^  pnwjess  hegii>s  in  the  ca^'uni  with  symptoms  ^suggestive 
of  ap]»endieitis — tenderness  in  the  riglit  iliac  fossa,  eonstr|»atioii,  or  an 
irrt^gnhir  diarrlitea  and  fever.  Owing  to  the  fact  that  in  certain  iuj^tance^ 
there  may  he  a  temporary  alleviatitm  c>f  (symptoms,  with  a  reenrrenec  at  a 
later  p'riod,  the  diagnosis  may  he  further  comjilieated*  In  several  of  my 
cases  death  has  heen  occasioned  by  hemc*rrhage.  IVrfomtion  amy  occur 
with  the  furmation  of  jiericax'al  abscess,  or  in  less  fortunate  cashes  f»er- 
foration  into  the  i>critonc'al  cavity  may  m^cur,  causing  (h*ath  from  gencml 
p4'ri(onifis.  In  rare  instances  there  is  partial  healing  of  the  nicer,  \dth 
great  thickening  fd  the  walls  and  narrowing  of  the  hnnen  of  the  bowel. 
(2)  iSteoiif/ttrif  ttffH\rrftf<>Hiti  of  fhr  lam'tl  is  very  ec^minrai  in  chrtiuie 
(juhnonary  tuherculosis.  Tt  was  present  in  -"ifi^*  of  the  1(X»0  Mutileh 
;u»topsies  in  tnlM-rculosis  already  referi^ed  tr»,  ( hdy  3  of  these  c*ftftpf 
tailed  to  show  involvement  of  the  lungs.  In  Freriehs^  seriei*  of  24H) 
eases  of  ehnaiie  tnhenndosis  the  intestines  showed  tnlKTcidotis  ulceni* 
tion  in  H3  |rt  cent,  of  tlie  ir^i^vi^.  The  lesions  arf*  found  chiefly  in  the 
lower  part  of  tlie  ilennn  in  the  eieeuin,  and  in  the  colon.  Frerichs 
foinid  the  ilenm  inv(»Ked  in  2(K>^  tlie  colon  in  llo.and  the  ivctum  in  IH 
cases*  The  <'olon  was  alone  diseased  in  H  rnstiinees.  Thci'e  was  exten* 
give  nlceiation  of  the  duo<lennm  in  1  ease,  which  also  showeil  tulMTCulons 
ulceration  of  the  stomach.  In  a  sccontl  instance  the  ducHlenal  mtuHins 
niembmne  presi-ntetl  si'veml  tuhereulous  ulcers  closely  set  tiigetlu'r  near 
the  pylnrie  oriHe*'.  In  this  latter  instance  the  stoniaeli  \vas  five  fmin 
nleemtittn,  and  tlu'  remainder  of  the  small  intestines  was  ln»jdthy,  but  the 
colon  showed  extensive  tuljcrculons  ulccmtion.  The  ilis<.^ase  begins  with 
an  eruption  of  miliary  lubercles  in  the  solitary  or  agmina ted  glands  or 
on  the  surface  of  or  within  the  luncous  niembnitif*.  In  the  fi^olitary 
follicles,  owing  to  easciition  and  neen^sis  of  the  tubercles,  a  loss  of  sub- 
stance is  produced,  witl*  the  pnMhiction  of  a  cn*ter-Iike  ulec^nition.  In 
the  ease  of  Peyer^s  patches  all  the  indivitlual  follicles  arc  not  simul- 
taneously attacked,  su  that  their  surfaces  are  irregular,  a  portion  iiaving 
nndergone  destruction  by  ulceration,  whilst  in  the  early  stages  islands 
4 if  the  nrvrmal  gland  still  remain.  This  differs  from  the  uleenttion 
fonial  in  Peyer's  jKitches  in  typhoid,  where  the  destrnetion  is  much  more 
uniform  thronghnut  the  surfiiec  of  tlie  gland.  The  edges  of  thi*  idcen* 
are  thit-kened  and  infiltnited  with  tubeivles  which  are  eoUvHtantly  inider- 
going  caseation  and  neenjsis,  tints  )>riMlncing  a  more  or  less  wormesiten 
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ii[\\ii'iin\nvv  and  irR^iriilar  ^mtliut'  Ui  tlie  ulcers.  In  tlie  ileum,  in  wliieh 
Fever'??  jj4itelK',s  are  eLierty  irivt^lveil,  the  iik-crs  inay  hv  ovoid.  In  the 
jejunum  and  colon  they  may  be  round,  but  one  of  the  ehanu'terislic 
teatims  of  the  intestinal  {nbereulons  nleer  is  its  teiideney  to  int^rease  in 
siz*'  in  a  din-etiim  at  ri|trlTt  anj^les  to  the  Ion*;:  axis  of  the  intestine,  so 
that  nleers  aix*  finally  fr»nned  wliirh  entirely  eneirele  the  hnwel,  the  st>- 
(•ailed  (jfii-dle  uleer.  This  ilireetion  t>i'  sj>reading  is  *hie  in  the  fresh 
tulMTeles  developing  along  the  lines  of  the  bhwHivessels  and  lyni|*haticfc?, 
whieli  rini  transversely  to  the  lonjir  axis  4if  the  intestine.  Sneli  nlc:ers 
may  be  siinulateil  by  endiolie  nleers  dae  to  the  itlngtring  of  a  vessel 
snjvplyin^  a  jwirtion  of  the  ni neons  niembrane  with  ntairishment,  bnt 
would  hi*  distin^nishetl  !jy  the  presen(*e  of  tnbereles  about  the  edges  and 
on  the  ba.se  nf  the  y!e<*r.  Hy  the  etJiileseenee  of  adjoiniTig  nleers  tlie 
greater  pirt  of  the  mneons  membrane  fif  t!ie  large  and  small  intestine 
may  become  destroyed.  The  prtteess  is  not  confined  to  tlie  nuieosa  and 
Hnbmnet^sji  alone,  but  invades  the  mnscnlar  layers,  aiul  very  frequently 
extends  to  the  serous  eimt,  whieli  often  presents  numerous  miliary 
tubendes  over  an  area  eorres[ionding  to  the  situation  of  the  nlerr.  I^n»m 
these  there  may  siuni'times  lie  seen  rows  of  tuben'les  extending  along 
the  lyniphaties  which  lead  from  the  tliseaswl  area  to  tht^  niesenterie 
glands,  which  are  nsnally  ca.Hcons  ami  considerably  enlarged.  The 
tnl>ercnlons  nlet*r  then  lufs  the  following  ehanieteristies :  (a)  It  is 
irregular,  rarely  ovoid  or  in  the  long  axis,  moiv  frtMjnently  girdling  the 
bowel ;  (6)  the  etlges  and  base  are  infiltratetl,  thielcent^d,  and  often 
t^seotis ;  (r)  the  Hubmueosia  and  nujsenlaris  are  usually  involved  ;  and 
(fi)  on  tlie  serosji  may  be  s<X'n  eolonies  of  young  tube  redes  (»r  a  well 
marked  tuhMTcuIons  lymphangitis.  The  mneons  membmne  surrounding 
the  nleers  is  generally  tfie  seat  of  mru't*  or  less  intense  (-atarrhal  inflam- 
mation, leading  to  a  elnlj-shap-d  or  pnlvjKlike  hy|MTtrnpliy  of  the  villi 
fif  tlie  small  intestine  and  giving  the  niuetju>  surface  of  the  atfccted  an*a 
a  velvety  apiM'aranee.  l*i'ribmtioii  and  [H'ritonitts  arc  not  infWjnen! 
events  in  the  secondary  ulceration.  Asa  ivsult  of  eicatri7.atit»n  of  the 
nleers  stenosis  of  the  bowel  may  twcnr,  and  in  sunic  instances  a  series  of 
constrictions  may  be  found. 

]j(M'alized  chroni*'  tulMTcuh»sis  of  the  ileo*cier.d  region  is  c»f  great 
importanec.  The  eiwum  frct|Uently  [>res4'nt.-^  extensive  nlciTation  of  the 
mneons  membninc,  wliieh  not  nneomniuuly  cv\tend>  into  the  apjMMjdix. 
Ab  a  eonseqnence  oi'  the  changes  pro«biced  a  detinite  tumor-like  mass 
deveh^ps  in  the  right  iliac  fossii.  The  tumor  varies  in  size,  is  nsualty 
elongated  in  a  vertical  dinrtion,  hard,  slightly  nifivabliv,  (ir  bounil  down 
by  adhesiitns  and  v<'rv  sensitive  to  pn^ssnre.  The  disease  simulates 
more  t>r  less  cOitsely  a  true  n<'nplasm  cd'  this  region,  j*arli<Mdarly  car- 
cinoma. The  conditicai  is  eliamcteri/ed  by  gradual  c^onstrieiion  of  the 
lumen  of  the  bowt*l,  pi'riiKhc  atLiekn  of  Heven"'  |Kiiti,  and  alternating 
diarrhoea  aud  constipation.  In  a  few  casi^s  extirimtion  of  the  i-iei'nm 
has  iK'cn  {KM'fornKcl  with  fairly  sncceKHful  results.  In  a  K'coud  fivrm  of 
this  disease*  <»c*eurring  less  fn^jUeutly  than  the  forrmr,  there  ts  rm 
delinitc  ttnnor  mas>  to  be  fclt»  but  a  general  induration  and  tliiekening 
in  tlie  right  iliac  Ibssa  similar  to  the  liw^al  clianges  priMlueed  by  a  n^enr- 
ring  a[>pendieitis.  In  this  varii'ty  a  fistula  diH-harging  fi-cal  matter 
occiisionally  results.     Both  forms  may  be  distinguished  fn»m  the  di.sctat^i^ 
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tliey  simulate  by  the  finding  of  tiibei^le  baoilli  iji  the  stools  or  in  the 
disfliargii  from   the  list ii la  when  sueh  exi>its. 

Tiiljereiilosis  tvf  the  ri'etimi   posst^sst*;^  ^iieeiiil  iiiterost  in   eonneetion 
with  tistiihi  hi  niio.     Ac*eonIiii«T  to  S|HlIrn!iii\<  statistici?,  thi.^  eoniplientinn 
•  K-eurs    in    about   3.5    \wr   eeiit.   of   ea,ses   of   pulmouarv    ttilKTenlosiii. 
Hartniann  ctnu|>anitiveiy  reeenlly  reviewed  thi.s  t^ubject  ami   found  the 
jK'i-eentage   even  lii^dien     In  (32(5   jmtients   sutfering'  from    pulniouary 
tubeiTuloHJii  fistula  in  auo  waR  pa\^ent  in  33  ea.ses  or  in  4.91  per  cent. 
He  alsc»  found  thnt  tlie  eouditioji  varied  with  sex,  beintf  more  frequent 
iu  niaks.      In  447  males  it  was  presi'ut  in  27  iustanees,  or  6   per  cent., 
whilst  it  oreurred  in  only  6  east's  out  of  171)  fi*niales,  or  3,35  i>er  cent. 
He  also  l»elieves  tlmt  the  di,^ase  is  due  to  a  surfaet-  iufeetion   by  Wis*.'^^^ 
containing  tubercle  baeilli,  and  states  that  tnberenlf>ns  diarrhnni  ajiiiear* 
to  play  an  inij>ortant  part  as  an  etiological  fiietor.     Fistula   in  ano  wa* 
present  8  times  iu  114  individuals  wlio  had  iliarrhtea.     The  lesion  ba^ 
in  many  instnuees  been  shown   \o  be  tuber<"nIous.     It   is  very   nirely 
priumry,  but  if  the  tissue  on  rennival  contains  bacilli  and  i.s  infective* 
the   lungs  are  almost    invariably   found   to  be   involved.     Thei-e   is  a 
general  opinion  that  pubnouary  syniptoms  may  develoj)  rapidly  after  tlie 
fistnla  is  cut,  but   Hartninnu  thinks  tliis  view  h  exaggerated.     There 
may  be  some  foundatinn  for  the  statement  if  tlie  o|H'ration  consists  only 
in  laying  i>pen  the  tract  withinit  freely  excising  the  diseased  area.     Many 
of  the  cases  of  iscnio^reetal  abscesses  arc  tuberenlons  and  secondary  iu 
origin  to  a  tnljcreulous  rectal  ulcer.     Jlore  or  less  extensive  ulcentti<«i 
of  tlie  rectal  raucous  membrane  is  often  met  with,  and  one  has  tfi  iK-sar 
in  mind  the  possibility  of  eieatrieiid  enntraction  arising  therefi*on». 

(3)  Secondanf  tifjjvrcttfoffi*  a  hr  rat  Ion  of  the  iitft'Mfiuvs  may  be  exeitetl 
by  extension  of  the  disciisc  from  the  peritonea m.  The  atfeetion  may  U* 
primary  in  the  ]M^ritoncum  or  extend  frran  tuberculous  FaHopian  tu\>i'^ 
in  women  or  fjvim  the  mesenteric  glands  in  <'hildr*Mi.  Owing  to  tlie 
tubc^renlous  process  in  the  jirq-itoneiun  the  intestines  become  matted 
together,  caseous  and  sujipuraiiug  fiML'i  ileveloj>  between  the  f^ihls,  and 
jTcriomtion  into  the  lumen  of  the  intestine  im^y  take  plaee  between  the 
coils* 

TlJBERCUI.OSlS    OF  THE  LiVER. 

This  affection  of  the  liver  is  manifested  in  several  difterent  forms. 
Orth  believes  that  the  pan^nehyma  of  the  liver  cannot  be  a  favoring 
soil  for  the  development  of  the  bacilli,  as  t)ne  rarely  sees  in  this  organ 
stieh  extensive  destructive  changes  ns  are  met  with  elsewhere  in  the 
body.     The  organ  is  very  ct»nstantly  involved  in— 

(a)  General  tuberculnsis.  The  miliary  gratudations  are  very  small^ 
and  in  acute  eases  scarcely  to  be  rec*^guized  with  the  naked  eye.  Occa- 
sionally a  few  small  tnl>erculuus  fori  are  found  in  the  liver  in  chrcuiic 
pulmonary  tuberculosis.  In  such  cases  the  tid)cn4es  are  ilistribnted 
throngiiout  the  substance  of  the  organ,  suggesting  strongly  that  inft*«^ 
tion  has  occurred  by  the  way  of  the  blocKh  The  liver  is  pale  and  vcrv 
often  fatty. 

(7*)  A  ven^'  iutci'esting  conditirm  of  tlie  oi^jn  is  produced  by  the 
development  of  tubcndes  in  the  iiner  bile  vessi^s,  Ac<M)nling  to 'Ortli^ 
such  a  condition  may  be  found  in  association  with  gcnend  tnberculcu«ia 
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of  the  liver  or  it  may  occur  independently.  The  tubercles  may  attain 
a  considerable  size,  at  times  as  large  as  hazelnuts.  The  centres  soften 
and  cavities  are  formed  which  are  usually  filled  with  a  yellowish  brown 
or  greenish  bile-stained  caseous  material.  The  organ  may  be  honey- 
combed with  these  tubercular  abscesses.  Considerable  difference  of 
opinion  appears  to  exist  as  to  whether  infection  in  this  form  is  through 
tlic  l)Io<xl  or  by  way  of  the  excretory  ducts.  Simmonds  is  inclined  to 
tliink  that  tubercles  develop  in  the  outer  part  of  tlie  bile  ducts,  and 
then  open  later  into  them.  Pillet  thinks  that  biliary  tuberculosis  in  all 
its  forms,  from  the  small  granulation  to  the  true  cavity,  is  an  ulcerative 
process,  the  infective  agent  being  carried  by  the  excretory  channels. 
He  states  that  it  differs  anatomically  from  the  most  common  form  of 
tuberculosis  of  the  liver,  in  which  the  infection  is  carried  by  the  blood 
current,  and  that  a  complete  analogy  exists  between  this  form  of  tuber- 
culosis and  that  found  in  the  lung. 

(r)  Occasionally,  large  coarse  caseous  masses  are  found  in  the  liver 
in  assi)ciation  with  perihepatitis  or  tuberculous  peritonitis.  They  may 
attain  the  size  of  an  orange  or  larger. 

(il)  With  the  eruption  of  miliary  tubercles  there  may  be  slight 
increjise  in  the  connective  tissue,  producing  a  tuberculous  cirrhosis, 
which  is  often  obscured  by  the  fatty  change.  In  all  the  chronic  forms 
of  tubercle  in  the  liver  there  may  be  an  overgrowth  of  fibrous  tissue. 
Ha  not  has  described  several  varieties,  and  believes  that  the  condition 
may  be  primary.  Practically,  it  is  an  extremely  rare  condition,  except 
in  connection  with  chronic  tuberculous  peritonitis  and  perihepatitis,  when 
the  organ  may  be  much  deformed  by  sclerosis  involving  the  portal 
canals.  A  few  cases  of  nodular  diffuse  hepatitis  have  been  recorded  in 
which  the  condition  was  associated  with  caseous  pulmonary  tuberculosis, 
wi  til  out  there  being  any  evidences  of  localized  tuberculous  lesions  in  the 
liver  itself.  In  such  instances  it  has  been  suggested  that  the  tuberculous 
toxin  circulating  in  the  blood  acts  as  an  irritant  on  the  liver,  thus  pro- 
ducing an  increase  in  the  connective  tissue.  In  this  group  symptoms 
of  ascites  may  appear. 

{e)  It  is  now  believed  by  some  that  localized  areas  of  necrosis  of  the 
liver  substance  occur  in  tuberculosis  similar  to  those  found  in  this  organ 
in  typhoid  fever  and  diphtheria.  Hanot  (in  1893)  called  attention  to 
a  piKMiliar  lesion  observed  by  him  in  the  liver  of  several  tuberculous 
|>atients  in  the  form  of  small  yellowish  knots.  They  did  not  present 
the  structure  of  tubercles,  and  no  giant  cells  were  to  be  found  in  them. 
In  these  areas,  however,  he  was  able  to  demonstrate  tubercle  bacilli,  and 
he  thinks  that  they  constitute  a  peculiar  form  of  hepatic  tuberculosis. 

Tuberculosis  op  the  Pancreas. 

According  to  B^ourt,  the  first  account  of  tuberculosis  of  the  jkui- 
crcas  was  given  in  1812  by  Harles,  who  described  the  affection  under 
the  name  of  "  pancreatic  phthisis."  The  disease  is  very  rare,  always 
secondary,  and  generally  associated  with  tuberculosis  of  the  lungs,  intes- 
tines, or  mesent<?ric  glands.  A  number  of  cases  have  been  described  as 
tuberculosis  of  the  pancreas  that  were  really  due  to  tuberculous  involve- 
ment of  the  lymph  glands,  either  partially  or  wholly  imbedded  in  the 
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interstitial  connective  tissue  of  th<?  pancreas,     IvC)ml>iircl  found  tubercil 

logis  <it*  the  jiancreas  5  times  in  100  autopsies  on  infants  who  diet!  i 
tubereulo^i.^,  Klebi?  has  claimed  that  (Hj^seniiiiuted  miliary  tubercle*  < 
the  <i:lam1  *!(»  imt  (htnt  in  p-neml  uiiliarv  tubereulosiH.  Orth*  howevt 
admits  the  tx'currence,  but  says  that  it  is  exeeptional.  More  frequendt 
he  i^ays,  a  partial  miliary  tuhen-ulosis  is  seen  in  the  vieinitv  of  lar; 
ea^H)Us  ^^m  in  the  panereas.  In  the  jmncreas  of  a  child  twenty *dir 
months  old,  dead  of  gvnend  miliary  tuberculosis,  Barlow  found  tuber 
cles  whitish  in  color,  the  size  of  a  pin's  head,  which  sho^'ed  commea 
cing  caseatitm  in  the  centre. 

AjKirt  tVniu  llie  eruption  of  miliary  tubercles,  jiancrc^atic  tulierculo^y 
presi^nts  itself  in   twn  forms;   First,  the  inBhmted  gland  presents  mat 
tiple  foci.     lutection  in  this  variety  takes  place  by  the  general  cireu 
tion.     The  gland  is  enlarged  and  presents  nt>flular  masses  which  af 
often  caseous.     The  gland  siibstanee  l>etween  the  ftx^i   may  be  hc;dthj 
or  it  may  show  the  preseui-e  of  miliary  tubercles  tor  some  dii^itance  aboalS 
the  diseas^Ml  art:*a.      In   the  seeoml  variety  the  gland   jiresents  definite! 
tuberculous  abscess  cavities,  as  in  Anui's  2  cases,  wliciv   tbo  ahM'esM*^] 
were  abiHit  the  size  of  a  lien's  egg.     In  these  eases  infection  ij*  8nppne<4i 
to  iH'cur  l>y  way  of  the  |mncreatic  duct  fi-oni  the  intestine. 

There  is  no  definite  symjvtomatolc^y,  as  the  disease  is  invariahlr] 
assticiated  with  tuhercuhisis  of  other  oi-gans.  Aran  states  that  8:iltvat)itii| 
and  cnictatiou  of  fluid  r(\^embring  saliva  arc  symptnnis  which  are  venf  ] 
suggestive  of  |wtncreatie  tuberculosis.  Pembcrton  claims  that  emaciatioa j 
is  more  nuirked  in  this  affection  than  in  any  other  disease.  Bouilbiid  I 
records  a  ease  wliere  there  was  an  enormous  dilatation  of  the  gall  }>ladder| ' 
produced  by  compression  on  the  common  duct  by  a  tuhcn^ular  moM , 
situated  iu   the  lieail  of  the  jiancreas. 


VI.  TUBERCULOSIS  OF  THE  GENITO^URINARY  SYSTEM. 

Any  oi-gan  of  the  gen i to-urinary  system  may  be  invaded  ;  in  com- 
]>amtively  rare  instances  one   part  t>uly  is  tiamd   tubeiTulous^  while  in 
the  majority  ol' cases  the  proivss  involves  two  or  morc^  i>arts  of  the  tnict. 
The  successive  involvenu  at  of  the  orgjius  may  l>e  so  nipid  thai  unless  , 
the  ease  has  been  seen  early  it  may  be  impossible  to  state  with  any! 
degree  of  certainty  wdiieh  has  been  the  primary  scat  of  infection.     Ks[M^i 
eially  is  this  tlkC  case  when  the  disease  is  secondary  to  a  tulxTCuloua  I 
focus  elsewhere  in  the  biKly.     There  may  l>e  slmoltaneuus  involvement  j 
of  variijus  portions  of  tin*  tract.     While  elinirnl  autl   |Kit biological  ex- 
jiericnce  has  taught  n^  that  tubertndosis  of  tlie  gcjii to-urinary  Hystem 
may   be  prinuiry,  one  always  lias   to  bear  in   miiul  tJie   possibility  i>f 
latent  disease  elsewhere  in  the  body.     Thus,  as  Bollinger  says,  tuhlen^le 
bacilli  may  gain  tulmission  at  some  |>art  of  the  respiratory  tniet  without 
pnKlucing  any  lesion  at  the  point  of  entrtinec,  and  finally  reach  a  hn in- 
ch ia  I  ghind,  where  they  set  U]j  a  tubeitMilous  pnx*ess  of  extremely  slow 
developuient  without  producing  any  symptoms.     From  this  point  bacilli 
may  enter  the   IiIolmI  stream   and  liKlge   in   the  epididymis  or  testicle 
])roper,  and  prmluce  nodules  whicli  are  readily  dise-overed,  owing  to  the 
case  with  whicli  these  parts  are  examined.     Such  a  case  might  l^e  quit 
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illy  mistukeu  for  one  of  primary  gen i till  ttiboreiilosis,  whereas  the  true 
priniarv  tuhiTeiil^uis  fneiis  is  far  distant.  Tims  it  is  pniclir'allv  iinpos- 
silvlis  without  thr  iiifnrrii!itic»ii  idlonleil  by  an  autopsy^  U\  state  positively 
whether  or  not  one  is  dealing  with  a  true  pnrimry  iiro-geiiital  tnlier- 
ciilosis. 

Infeetioii  of  the  gen i to- urinary  tmct  cjecurs  in  various  ways : 
L  7>*//  HenilUnrif  TranHnunHion. — It  has  In^n  met  %dth  in  the  ftetns. 
The  e*Miiparative  fVenuenry  of  tnlR^nadosis  of  the  test  irk*  in  very  young 
eliildn-n  suggests  wry  strongly  tliat  the  urogenital  organs  may  he 
involve*!  as  a  result  of  direet  transmission  of  the  disease  from  the 
parents.  If  one  aeeepts  liauingjirten\s  views  of  hereditary  transmissiim 
of  tnWrenkmis,  this  methml  c*f  inieelitm  would  seem  quite  probahle. 
2,   Ihf    InfeclioH  from  arens   of  tuhertmionifi  idrectdt/  exi^timj  in   the 

(a)  InfeHitm  thrfiUfjh  the  BhofL — Owing  to  tlie  faet  that  many  eases 
of  nro-geiiital  tuberculosis  are  ft>nnd  at  autopsy  assoeiated  with  disease 
of   some   distant  org:ui,    particularly  the    lungs»  it  would   apjiear  most 

Srobable  lliat  in  these  eiuses  infection  has  been  thnaigh  the  bloodvessels. 
ani"s  oijscrvatious,  which  were  published  by  Weigert  after  the  author's 
death,  strongly  supp(»rt  tfiis  theory.  In  studying  si'ctions  of  the  geni- 
tal organs  of  |iiitients  who  die<l  of  pidinonary  tuberculosis  he  found 
tubercle  bacilli  in  o  out  of  8  cases  in  the  testicle,  and  in  4  out  of  6 
cases  in  the  prostate^  without,  in  any  instance,  finding  mieroseopieal 
evidences  of  tulM'ivlcs  in  these  organs.  The  bat^illi  lay,  in  the  ti^stis, 
p4irtly  within  and  [wrtly  elost^  beside  the  cellular  and  gnmular  contents 
of  the  seminal  iiibiiles,  whilst  in  the  prostate  tliey  were  always  sitoatetl 
in  the  neighlK>rhoud  of  the  glan<lular  epithtiium, 

{b}  Injhiion  ft'om  the  Peritoneum.— Tlui^  source  of  infection,  in 
botli  men  and  women,  is  much  nMjre  fretpient  than  is  commoidy  sup- 
txised-  The  intimate  relationship  betwe<'n  the  jxritoneum  ami  bladder 
in  both  subjects  and  with  the  vesicidie  seniinales  and  vasa  detV-rentia 
in  the  mah'  allnws  ot"  a  rtnuly  means  of  invasion  of  thes*^»  orgjms  by 
direet  extension  of  tlu?  disease.  The  peritoncuni  is  a  fnnjuent  source 
r»f  geniUil  tulH*rcidosis  in  the  female.  \o  doubt,  many  eases  of  tuber- 
culosis of  tlic  Fallopian  tubes  originate  from  this  source.  The  fact 
that  the  fiinbriated  extremity  of  I  lie  tubes  is  ofti*!i  most  seriously  in- 
voIvchI  |x>ints  rather  strcaigly  in  this  direetion,  although  this  might  be 
taken  as  u  jjoint  in  favor  of  blotHj  infectinn,  owing  to  its  greater  vas- 
enlarity.  Various  observations  go  to  sln>w  that  the  action  of  the  cilia 
lining  the  lumina  of  tlic  Fallnpian  tnU:^s  tends  to  attnxct  particles  intro- 
dnce<l  into  the  periliineal  c*avity.  Jani*s  r^hscrvation  is  vcr)'  interesting 
in  this  conneeti^m,  as  showing  the  possibility  of  tubercle  bacilli  enter- 
ing the  tubes  fnmi  the  p^'ritoneal  cavity  without  there  l>eing  any  tulwr- 
eiilous  peritonitis*  lie  biund  typical  tuberi'lc  iKicilli  in  tlie  lumen,  in 
set*tions  of  a  normal  I'^allupian  tiil»e,  in  a  w«nn:in  who  ^lieil  of  |)uhnonary 
and  intestinal  tnhcreulosis,  Thf^  i*xjilauatit>n  advanced  was  that  the 
bueilli  made  their  way  through  tlic  thin  [M_*ritoneal  coat  from  one  of  t^^' 
intestinal  ulcers,  thus  rnu'hi ug  the  |K-*ntoueal  cavity,  and  thence 
attraete<l  into  the  Fallofiian  tub*'  by  the  current  prcwluccd  by  the 
of  the  cilia  lining  tlic  lumen.  The  intimate  relati«»nship  bctweer 
eulons  peritonitis  and  tul>en*ulosis  of  the  Fullopiun  tube« 
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the  fact  tliiit  tire  l:itt**r  arc   atliM'ttn]   in  IVom  MO  to  40  per  cent,  of 

(v)  InjW'thm  from  Other  OrganH  hy  Dirrd  Exietmiftn. — The  occu 
rvnre  of  (lin't*t  exteiisitui  frmn  the  \*erhom'um  lias  alivatly  boon  nientiime 
In  t(il)cr('irl(»i(i>i  nlroration  of  tlio  iiitt^stiiic  tir  rtrtuin  adlie^KUis  tf»  til 
bla(l«ier  in  the  male  or  to  the  ntenm  and  Migina  iii  the  female  nia 
ocrnr,  with  tistnhe  and  a  direct  extension  of  the  disease  re^^uhiuji 
Periroetal  tnbercnlons  alxs(H?sse8  may  lead  to  seeondarv  uividvemcnt  (*f 
wmie  portion  <if  the  genito-nrinarv  traet.  It  must  not  be  forjj^otten  \\vM 
tnbereidosiH  of  the  vertelrra*  may  be  followed  hv  tnbeivulosfs  of  fhn 
kiduey  a*s  a  result  ijf  direet  extension  <A*  tlie  disease. 

3.  Bp  IttjWtion   jroij*    Withnttf. — AVhether    uro-genital    tulK'renIost;>| 
may  occur  a^  a  re8ult  of  tite  eiitmnee  of  tubercle  bacilli  into  the  iiretiir 
or  vagina. is  ♦^till  a  dispnted  *juestion.     Tliat  bacilli  gjiin  admission  id 
thefie  jmswiges  during  coitus  Avitli   a   person   the  subject  of  un>-genital| 
tuberculosis,  or  by  the  use  of  foul  rnstrunieuts  or  syringes,  s^ccnis  t|tiite] 
probable.       The    possibility    of  genital    tiibcrcuh>sis  *x'curring   in    thu 
female  as  a  result  of  <"oilns  with  a  male  the  subject  of  tubcrrtdo!^i»  iqI 
some  portion  of  the  genito-uriuarv  system  was  ^v^t  snggivsted  by  Cohn*! 
heini,  who   stated,  however,  that  it  nircly   if  ever  (x-cnrred.      Gartncrl 
obtaine<l  ifU]M)Jtant  results  fmni  his  exjicrinients  in  animals.      Hi*  fouml] 
in  expcriuieuting  with  nibluts  and  gniiira-j)igs  that  a  ecrtain  [>c*riM'ntagt»>| 
of  tlie  females  devdoi^cd   genital  tubcretdosis  as  a  resfdt  of  coiisc»rtinjf  J 
witli  male  animals  with  artificially  pnxhiwd  tuberculosis  of  the*  tcstt^J 
and    whose   scnicu    contained    tubercle    bacilH.      The   exjK?riment>s  tiff 
Oncanini  and  of  Williams  are  directly  opposifl^  however,   to  tlajse  nf 
(ornil  and  nf  Dobrohinsky,  w1m>  clainitHl  to  Inivc  produccil   tuljorculou'* 
endometritis  liy  the  injection   r^f  ]Hm^  cultures  <»f  tubt^rcle  bacilli   into 
the  vngina  of  ral>bits. 

In  a   ])atient  with   intestinal   tulx^-culosis   the  tubcifle  Imcilli  migfatj 
accidentally  reacti  the  urethra  or  vagina  from  tlic  rectum, 

Un^-genita!  tuberculosis  is  commonest  lx*tween   the  ages;  of  twenty^ 
and  forty  years — that  is,  during  the   iH:'niKl  of  greatest  sexual   activity. 
Males  arc  atfectcd   nuich   more  frc(|Uently  than  females^  the  i»ro|x»rfion  | 
being  3  tu  1.     This  gn^at  tlitlerenee  is  no  doubt  jiartly  due  to   the  rnom 
intimate  rt^latiouship   between   the   urinary  and  geuitid   systems  iu  the: 
former  than  in  the  latter.     In  the  male  the  urethra  forms  the  (ximmiui 
outlet  for  the  two  gystcms,  whilst  in  the  female  there  is  a  ^eimrate  out-  | 
let  for  each. 

C>nce  the  uro-g*'uital  tnict  has  been  invade<b  the  disease  is  likely  to  | 
s]*reafl    rapidly^   and    the    mcthmJ    (»f   extension  is   an   important   one* 
Quite  frctjuently  theri^  is  diivct  extension,  as  \\\\v\\  the    bladder  it*  io- 
volved   secondarily  to  the  kidney  by  passage  (if  tlu*  disease  aloiij^  the  | 
ureter,  or  whci-e  the  tubercidiius  proet*ss  extends  along  the  vast  defrmi^ 
to  the  vesicul^e  s(»minales.     No  doubt  surface  inoculation  *H'eniv  in  sorm^ 
instil nces J  and  to  tliis  eause  may  be  attribntcil  a  certain  (KTccutage  of 
cases  of    vesical  and    |irostati(*   disease    following    tulK-ivnlosis   of   Uiit 
kidney.     Although   this  probability  is  ackuowlcilged,  thert^  is  an   ele- 
ment of  doulit  as   to   the    possibility  of  the  kithiey  l)eeoming  atloctiHl 
secondarily  to  the  bladder  or  pmstatc  by  the  diR^ct  pissage  of  the  l>acilli 
up  the  lumen  of  one  ureter  ;  for  in  such  a  case  \vc  have  to  sjupjK)*^  tlmtj 
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a  non-motile  bacillus,  contrary  to  the  laws  of  gmvity,  ascends  against 
an  utrao8t  constant  current  of  urine  Mowing  in  the  oppijsite  direction. 
The  lyniphaties  niay  afford  a  means  for  the  spreading  of  the  disease^ 
but  in  a  greater  number  of  eas(\s  tlian  is  generally  supposed  the  dis- 
ease spreuils  by  wniy  (>f  the  b!ixxl vessels.  (_ystoseopi4'  exuiriinatiimii 
it(  tlie  bladder  not  infrcipieritly  show  tlie  presenee  oi'  tubercles  be- 
neiith  the  mucous  membmue  before  there  is  any  evidejice  oi'  super- 
ficial  uleeration — a  fact  suggesting  strongly  a  blood  infeetiou. 

The  diseovi'ry  of  tulx-rele  Imeilli  in  the  urine  and  the  ubtaiuiug 
of  tul>erculc»us  lesions  in  animals  as  a  result  of  iinKMilariun  with  tlie 
urinary  sediment  aftord  us  the  only  positive  evidence  of  gcnitii-uri- 
nary  tuberenlosis.  So  far,  there  are  no  authentic  iuhmiiuUs  of  tubercle 
bacilli  having  Ix^cn  fumid  in  the  s^-mcn  of  men  With  tuberculosis  of  tlie 
testicle  or  vesienhe  siMninales.  ( hving  to  the  laet  tliat  the  smegma 
bacillus  has  the  same  staining  ivaeti*jn  4is  the  tubercle  bacillus,  and, 
morpln>l(»gi<nilly,  is  pmcticjdly  indistinguishable  fnini  it,  the  greatest 
c^ire  mu>t  ire  used  in  *>btaini ug  ib*^  sjx'cinicn  of  urine  for  examination, 
to  eliminate,  if  j>iissibb%  all  chances  of  enntaniinaticm.  Thus  tlie  urine 
examined  uinst  I  mi  a  nitlieterized  specimen,  and  even  then  one  runs  the 
risk  of  carrying  back  into  the  bladder  on  the  end  of  the  c^itheter  a  few 
bacilli  whirli  may  be  washed  ont  in  the  stream  of  urine  and  be  mistaken 
i\*r  tubercle  haeilli  in  the  sediment.  Ke[icated  examinations  sh(Hild  be 
made  if  the  tirst  s[H^ciniens  are  nc^gjitivo,  for,  as  Koch  an^l  Baumiiiirten 
have  sliuwn,  tfic  bacilli  an*  not  sitnatcd  <in  the  surface  of  an  ulcer,  but 
just  bcnt'atli  the  portion  which  is  undergniug  coagulation  necrosis,  so 
that  the  clianccs  are  not  gr<^at  for  thr^  bacilli  to  be  waslietl  oft'  in  large 
nomliers  l)y  the  cunxvnt  of  urine.  Givthe  ^  recommends  a  methtwl  for 
flit!*crentiating  between  tnlwrch'  aufl  smegma  bacilli,  which  dejH'uds 
upon  tlic  fact  that  the  latter  dccul(»ri/e  in  ah'i>hol  much  more  reaflily 
than  tin*  ft^Muer.  The  cover-sli|i  prc|winitiHUs  are  stained  in  the  usual 
way  with  rarbnl  fnchsin.  They  are  tlicu  treated  for  two  minutes  in  a 
20  |XT  cent,  solution  of  nitric  acid,  and  afterw^aiil  w*ashed  fur  ten  min- 
utes in  alcfihol  (the  strength  of  which  is  uot  mcntitmed).  Any  red 
stained  Ijacilli  b'ft  in  the  preimnition  must  be  tnbercle  bacilli,  iKM^ausc 
smegma  bacilli  are  ciMupletely  (h-eolmized  by  the  u^^e  of  the  alcoh<il  for 
a  jKU'iod  of  imly  five  miuntcs*  For  ii'ii^'^i^'id  use,  Grethe  recommends 
very  fjighly  Weichselbauui's  method  uf  staining  tubercle  bacilli.  The 
prL'|fcarati«in  is  tirst  stained  in  carbol  t'nchsiu,  and  then  etauiterstained  in 
a  cijn*-ent rated  aleoholie  solution  of  methylene  blue.  By  this  method, 
with  the  I'xception  of  the  tnbercle  bacilli,  the*  wIhiIc  prepa ra ti<m,  in* 
eluding  the  smegma  bacilli,  is  stained  blue,  th(^  tubercle  baeilli  apjx^ar- 
ing  as  red  nuU  on  a  blue  backgroTind.  [niK'nlatious  nf  guinea-pigs  with 
the  mn nary  sediment  will  *K*easic»nally  pnMluee  ty|>ical  tubercular  lesions 
when  repeated  examinations  of  the  ,Hediment  for  baeilli  have  given  nega- 
tive results. 


TuBERCUIiOSIS   OF  THE   KjDNEYS   (PhTHISIS   RbNUM). 


N(tt  iutVcuueJitly  at  auto]tsii's  on   persons  who  have  dietl  of  general 
^erculosis  tne  kidneys  are  found  to  contain  miliary  tubercles  scattered 
*  FQrtichriUe  der  Medmn,  May  b  iSm. 
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thronghrmt  tlie  substance  of  the*  organs.    When  death  has  occurred  from 
pnhnnimry  tuberi-ulcsis  it  is  also  quite  coniinon  to  liiid  a  few  tuberelcas^ 
or,  in  rarer  iiistaneeH,  there  may  Ik*  a  tiibertuiloiis  pyelitis.       In  primary 
tuhereulosis  of  the  kidney,  which  i.s  not  very  rare,   tubeixiles   usually 
first  appear  beneath  the   inneon.s  nieiAbrane  of  the   pelvis  and  in  the 
jMpilhe,     In    seeondary    tnbcreuhjsis,   oeeiirriag  as   a    rei^ult    of   infeo 
tiun  througli  tlie  lilnndvesstds,  tlie  tuberek's  at  first  may  be  mure  or  les* 
generally  seattert'<l  thnuighout  the  substanee  of  the  ui'jgan,  or   they  may 
be  L)L'aUzed  either  in  the  eortex  near  t!ie  eapside  or  lieueath  the  biucoiia 
tiienibmne  of  the  j^>elvis.     Where  the  kidney  is  involved  as  a   result  of 
direet  extension  of  the  disease  along  the  nreter  from   some    f<>cus  lower 
down  in  the  urinary  traet  the  miirous  menibnine  of  the   |»elvi\s  and  the 
adjacent  kidnry  siil>>tanr('  are  lirst  attai-ked.     Ornisionally  renal  tnlxT- 
euiosis   follows   tnlH*reulous  ilist^a^se  of  the  te^tieU\  and   infection   muf 
iJirnr  by  tiie  riiundabout  route  of  the  lyiuph  ehannels.      Tlu*  lynipluilic? 
of  the  testiele  on  their  way  to  empty  into  the  lumbar  glai^ls  acconijxinr 
the  spertnatie  veins  to  their  termination,  and  receive  collate  ml  branclKi^ 
from  the  ureters,  and,  m^t  infrcijuently,  trtmklets  which  dnn'n  the  fieri* 
renal  tat  and  the  capsule  *»i'  tlie  kidney.     This  |XM'mits  of  a  dinvt  rout<* 
for  the  bacilli   to  reach   the  kidney  from  the  testicle,  in  which  instuicr 
the  eortex  would  be  tirst  most  seriously  involved.     In  the   majority  of 
eases  of  renal  tubercuh.isis  the  pnx^ess  also  involves  the  pelvis  and  ure- 
ter»  and  sometim€*s  the  bhnlder  and   prostate.     In  advanced  cjises,  in 
whieli  the  bladder,  prostate,  and  vest  cube  semioales  arc  also  involve^i  it 
may  be  almost  imp<fssiljle  tci  slate  whether  the  disease   has   crept 
below  upward  along  the  un4ers  f)r  whether  it  has  started  in  the  liio 
and    pn_K'c*eded    downwank     In    the    majority  of  ini^tanees    I    belie^T 
the    latter    is    the    eiLse,  and    that    infection    takes    place  through  the 
blomk 

Kcnal  tnl>ercu!osis  is  most  c<nnmou  during  the  middle  peritKl  of  life, 
although  it  may  occur  at  the  extrenirs  of  age.  It  is  about  twice  as  frf- 
tpirnt  in  men  as  itj  w(»men.  One  kidney  alone  may  1m'  invtdved,  aaJ 
the  dist^iise  may  en/cp  down  the  nreter  and  extend  a  i'ow  millinietn'? 
on  the  vesical  mucosa,  as  in  a  man  with  afjrtie  insnllieieney  in  whon»» 
at  autopsy,  a  Im^alizcd  patch  of  tuberculosis  was  found  in  the  pelvis  t^f 
the  kidney,  involving  a  pyramid,  while  the  ureter  tivt*  eentinn^ttvs  fn«m 
the  l>ladtler  and  at  its  oritice  was  thickened  and  tubcn-uhnis.  The 
prostate  showed  an  area  of  caseation:  there  was  no  lung  disease*. 

Taking  as  a  ty|>e  of  the  disease  a  ease  in  whit^h  the  tulR^ivnlous  pro- 
cess begins  in  the  vicinity  of  the  jvelvis  of  the  kidney,  the  tubcnde?^  will 
first  be  found   beneath   thp   mucous  mend>nine   of   the  e4ilyi'C8  and  in 
the  pyramids.     The  colonies  of  lobercles  rapidlv  extend  on  the  niiN 
membmne  of  the   pelvis  and   spread   throughout   the  sul>stance  \*\ 
pyrami*ls.     Necrosis  and  caseation  pr<M*eed  nipidlv,  and,  as  a  rule*  fmrn 
t!ie  first  it  is  a  tnherculous  pyo-iiephrosis.     The  |htkm^ss  exten*ls  fnna 
the  medullary  jxirtion  of   the  kidney  to  involve  tlie  cortex,  and  tli<* 
whc»le  kidney  becomes  eonvertetl  into  a  scries  of  cysts  which  correspmd 
more  or  less  aeenrately  witli  the  iryramids  and  the   porti<»us  of  the  cor- 
tex ciirrcsponding  to  them.     These  eysts  may,  for  a  considcndile  tni 
remain   separate,  but  eventually  they  eomnmnicjite,  owing  to  the  rin  i 
portion  of  kidney  substance   bet^veen  tlu'jn  being  destroyed.     The  okyh 
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suit*  of  the  kidney  Ix'coaies  greatly  tliicktMKxL  The  cysts  geiii^nilly  con- 
tain a  cheesy  sul^j^tanee  resembUug  putty,  which  may  eventually  become 
impregnated  with  lime  salts.  In  other  iDStaneea  the  walls  of  the  pelvis 
are  thiekciieil  and  elieesy,  the  pyramids  erotled,  and  caseous  nmlules  are 
s<:*att*Te<l  thron^diunt  the  substance  i»f  the  or^an,  even  to  the  caj>side, 
wliii'h  may  l>e  thickened  and  adherent.  In  tlie  rarer  eases,  in  wliieh  the 
tuberculons  pi\)€ess  liegins  in  the  jieriphery  of  tlic  kidney,  tlie  cortex 
may  show  qnite  advanced  cliange^  iK^fure  the  nmcons  membrane  of  the 
p'lvis  is  involv^etl  to  any  extent.  The  disease  may  be  contioetl  to  one 
kidney  or  progress  nioi^  extensively  in  one  than  in  the  otlier.  The  less 
serionsly  atfeetcd  ki<lney  may  rmly  sliow  a  pyelitis  or  a  snperficial  neer*)- 
sis  of  one  of  tlie  ]iy raniid^♦  On  the  otiicr  hiind,  one  kiiiney,  ahhough 
not  showini^  a  tnlK^rcnlons  pnK'Css,  may  be  the  seat  of  a  senuus  nephri- 
tis, probably  an  advanced  amyhvid  degenemtion.  The  ni'etei^  are  nsn- 
ally  thi(*kencd  and  the  mueous  membrane  nh'erated  and  caseous*  In- 
volvement nf  the  bladder,  vesicnhe  seminales,  ami  testes  is  not  uncom- 
mon in  nudes. 

Tlic  symptnnis  iif  renal  tubi*rcnIosis  are  variubh\  but  they  are  prac- 
tiadly  tliose  nf  pyehtis.  The  eondition  is  fur  many  years  roniputible 
witli  fair  health.  The  urine  may  l>e  purulent  for  a  hm^  periiKl,  and 
yet  the  [latient  may  have  httle  or  no  distress.  Witli  onr  jircst^nt  know- 
Iciige  it  is  impossible  to  distinguish  accunUeiy  cases  in  wiiich  tlie  erup- 
tion oi"  tubercles  first  t>ccur>  in  the  vieirnty  <if  the  |K'lvi.s  from  those  in 
whi<'h  tlie  cortex  is  first  attacktHl,  Fenwick,  liHwevcr,  claims  that  in 
the  pel  vie  ftirm  Idoiwl  :ind  jnis  apjKnir  In  the  urine  in  small  amounts, 
eitlier  ct»ineidcntally  with  renal  |»nin  or  soon  after  its  a]>|)ea ranee ;  that 
renal  colic  a|>|x*ars  relatively  earlier  than  in  the  corticid  tVirm  ;  tliat  the 
stages  of  tlic  diseasi'  are  passed  tlirfHigh  mru'e  rapitlly  ;  an*l  that  the 
bladder  is  earlier  involved.  Wlier^  liowever,  the  tulvercnlosis  primarily 
attacks  the  c(*rtex,  it  must  first  break  into  the  jM'lvis  hefbre  very  e ha rae- 
tcrif^tic  symjitrims  nre  |)rij4luccd.  Polyunji,  rcsultiug  from  the  irritating 
effect  of  the  minute  tubercles,  wouhl  pn^bably  be  the  first  symptom 
couiplaim^d  of,  even  before  any  aching  in  tlie  kidm*y  isex|>erien<'e<b  The 
urine  would  be  of  low  sjuH'ific  gravity,  and  would  contain  mon*  idbumin 
th:in  e(»uld  lie  accounted  for  by  the  pn^sentx'  of  tlie  trace  id*  pus.  Hemor- 
rhage from  tile  two  situations  alst*  varies.  In  tlie  early  stage  of  the 
pc»lvic  form  the  lileediug  is  usually  slight  and  iutcnuittetjt,  whcrt^as 
when  a  cortical  dejHJsit  sloughs  out  suddenly  into  the  [xdvis  theiv  may 
be  profuse  but  transient  hai-uiaturia.  In  renal  tnl:>eri:-uIosis,  when  the 
blauder  becomes  invf*lved»  or  even  curlier,  micturition  is  trcc|uent,  and 
many  eases  ar<-*  mistaken  tbr  <wstitis.  The  possilality  of  nature  aflcct- 
ing  a  cure  is  ^liown  by  the  accidental  discoxery  of  the  s<»-ealled  scrolii- 
lous  ki(hiey,  in  whicli  the  organ  has  bccoiHe  f converted  into  a  series  of 
cysts  filleil  with  a  putty-like  sul»stancf\  When  the  diseas<:'  becomes  ad- 
vaneed  and  l»oth  organs  are  affected  constitutioual  symptoms  are  more 
marked.  There  is  irregular  fever,  with  rigors  and  h>ss  of  weight  and 
strength.  Hecurrcnt  chills  are  comrnfui.  (Tcner;d  tulMTcnIosis  is  fre- 
quent. In  <inly  (me  i>f  my  castas  were  the  Imigs  uninvolvcd  Occa- 
sionally a  cyst  may  perionite  and  (*ausc  geucnil  peritonitis,  Tlie  paio 
suffered  varies  greatly  :  it  may  Ije  of  a  did  I,  aching  character,  situated 
over  the    region  of  die  aflecte<I   kidney,  or,  as  occasionally  happen*^ 
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severe  and  colicky,  owing  to  the  pluming  of  the  ureter  by  some  ' 
caseous  inuteriaL 

Pliyr^icul  (-xjiniiiiatinii   niiiy  detect  .sj^n'oial  teiideniess  on  one   side,  or 
tile  kidney  nuiy  Im'  j>til]mble  in  front  on  fiee|>  pres^sure ;  but   tuberculous 
pyelo-nephriti.s  rtcldoni  cuiii?^es  a  hii^e  tnnior.     Ocea^-sionally  tbe   pelvis] 
becomes  enorniously  distcmlcd,  }>ut  this  is  rare  in  coinjiurison  with  €^Ut 
ctduii,-?  pyelitis.    The  nriiie  presents  changch  simihir  tu  th<ise  of  oitlinanr J 
euh'ulons  pyelitis — pus  cells,  bliiod,  epifln  liinu,  and  f^'casionally  detinite 
e^iseous  masses,  and  even  jiinnlds  of  tlic  pelvis.     AllNniiin  is  pix\<ent 
cousiderab!i'  ipumtity,  but  tube  coasts  are  not  comiuonly  seen.      Cure-| 
fid  and  [trrsi^tent  exaniinatiou  of  the   urinary  st^Jirnent   for   trd>erple 
bacilli  will  nsnally  denu)nstnUe  their  pre^entN?. 

The  very  close  rcseuddancc  between  ealcidtviis  pyelitis  and  renal 
tnl)civnli»sis^  b<»tb  in  the  ^ross  |>atholugieal  cbanges  and  in  the  syinptunii? 
pri»diircd,  renders  it  in  many  instances  extremely  ditlicult  to  clis!tingut^b 
lietwern  tbe  twi>  atteetions.  Iheniaturia  ficcurs  in  both,  but  in  tuljer- 
i»ulou,s  disease  it  occnr4^  less  fivrjiiently,  is  not  so  profuse,  and  h  less 
inHuenceil  by  exercise  than  is  tbe  hieiuaturia  of  ealeuhnis  pyelitis,  Uenal 
eolie  is  not  so  t're(pient  as  in  tlic  hitter  atfection.  The  presence  of 
tulK'rciibisis  eiscwhem  in  the  b(Kly,  particularly  in  a  testis  or  tlie  pro«»- 
tate,  and  the  iliseovery  of  tubercle  Imeilli  in  tbe  urine,  sliould  k»ave 
little  doubt  as  to  the  true  nature  of  the  disease. 


TUBEIRCULOSIS   OF   THE  UrETERS,   BlADDBR,   AND  UrKTHBA. 

It  is  doubtful  w  hetber  primary  tubercnh>sis  of  a  ni*eter  ever  occurs. 
It  is  alnu>-^t  invariably  involved  seeondarily  to  some  other  jmrt  of  the 
genito-uriuary  system,  jiiirticiilarly  the  [X'lvis  of  the  kidney.  Tbe  diifv- 
ease  usual ly  occurs  as  a  i^esult  of  a  dii*ect  extension  f>f  tbe  tyb<»ivulot^ 
]>n>cess  from  the  kidm-y,  or  in  nirer  instances  from  the  bladtler  by  ex- 
tensinn  upwanl.  Surface  inoindatiou  by  bacilli  contained  in  the  urine 
fmm  a  tuberc^ubais  kidney  no  doubt  often  occurs.  In  advaneetl  otuses 
the  whole  of  tbe  mufnus  membninc  of  tbe  ureter  may  be  extensivelv 
nbuTated  an<l  tbe  walls  tliickeued  and  casc'oits.  In  such  a  case  il  ie* 
<piite  possible  on  det^p  judfjation  to  teel  the  ureter  as  a  thickened,  moP& 
or  less  irregular  cord. 

Tuberculosis  of  tbe  bbulder  is  quite  common*  It  may  be  primar\%  but 
is  gi-nerally  secondary  to  tuljereidosis  elsewhei'C  in  tbe  nro-genital  truct. 
Extension  of  the  disease^  fnim  the  kiflney  may  occur  in  various  Mays  : 

First,  by  surface  inocculation*  Tbe  urim'  looming  from  a  tnben'ii- 
hms  kitluey  is  laden  with  irritating  products,  wliic*h  tiually  cause  swell- 
ing and  congestion  of  tb**  vesical  mueous  mcmbnine,  |)articularly  over 
the  trigone.  This  leads  to  frequency  of  micturition,  owing  to  irritatioii 
of  the  vesical  neek.  Ijatcr  excitriatifm  of  tbe  surface  cK'curs  or  an 
abrasion  of  the  mucous  neMnbraue  is  produced  by  needless  instrumenta- 
tion. The  st»il  having  been  tlms  tavorably  prepared  and  a  means  of  en- 
trance far  tbe  baralb  pn>drieed,  iulVetion  readily  takes  place.  In  such 
eases,  therefore,  if  the  mueous  membrane  iTinains  intact,  the  chances  of 
infection  ai'c  niucli  diniinislied,  so  that  every  possil)le  means  of  ascertain- 
ing the  true  cause  of  tbe  bhuhler  trouble  should  be  adopted  before 
sounding  ftn*  stone  is  [perform ed. 
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Secantllyj  the*  btaddcr  may  l)e  involved  as  a  regult  of  direct  exten- 
sion of  the  dis4:'a^t*  aloii^  the  line  of  the  ureter.  The  mtieous  mem- 
brane  about  the  oritiee  of  the  uretbra  lieeome.s  swolh^ii  and  eougested, 
and  thi-;  is  foHowiHl  \\y  ulceration,  which  gradually  extends  along  the 
eorn  spdudiug  tri|r'»ual  linili. 

Thirdly,  in  a  p:reat  many  more  instances  tlian  is  ^euerally  supposed 
the  liladder  is  inv(»lve<l  *iee<mdarily  to  i-enal  tidiereulosis  a.s  a  residt  of 
in  ft  action  through  the  blorxives.seU.  Cvstoscopie  examination  of  the 
bladder  in  suspected  eases  ijuite  frequently  slir*\vs  the  presence  of  tulH?r- 
rles  beneath  the  mueous  nienibnine  without  rhere  being  any  su]>ertieial 
iiieenttion — ^a  point  strongly  su*^ixestiuij^  a  1>1ihk1  infection. 

TJie  disea:*r  sometimes  extends  trom  the  prostate,  the  infeetion 
creeping  nither  uniformly  up  from  the  anterior  angle  of  the  trigonura. 
The  spread  of  the  disease  prciliably  takes  place  along  the  lymphatics  of 
the  subnuienns  eoat.  (>(*easitjnally  the  Idadder  is  invatk-d  from  an 
infected  senunal  vesiek\  Xot  infreipH^ntlv  there  is  a  tbreet  extension 
of  tile  disease  from  the  reet!)- vesical  fold  mC  peritonemn  Jri  eases  of 
tuliereulous  jieritnnitis.  Tuberenlons  uleeRitions  of  the  intestine  may 
leail  to  adiicsions  to  the  bladder  with  secondary  invf»lvement  of  the 
latter.  In  the  female,  invasion  may  be*  from  a  tulwnndous  uterus  or 
vagi  I  ra. 

Thi'  extent  to  which  the  tuberculous  process  may  have  advanced 
varies  c<tnsidend>ly.  In  |»riniary  vesical  tuberculosis  the  mi(Ullc  coat 
alone  may  be  fotuid  involved  if  the  disease  has  not  become  t(K>  far 
advanced.  Other  cmsej?  may  ^liow  only  a  slight  localized  ulcenition,  or 
the  whole  of  tlie  vesical  jmicons  membrane  may  present  irregidar,  deep 
ulcerations,  the  bases  of  wliich  are  coverc^d  with  a  caseous  exudate* 
The  bladtler  is  usually  contracted  antl  the  walls  very  ninch  thickened. 
The  urine  is  pundent  and  (Contains  particles  of  casc*ous  matenak 

In  pnniary  tubcivuhisis  of  the  likuUler  tkc  sympton>s  prndiiccd  may 
not  apfjear  until  some  cousiileralde  time  after  involvement.  When  they 
do  present  tliemselves,  liowever,  the  resend)lance  to  those  caused  by 
calculus  njay  Im*  (piite  marked,  especially  wken  the  tnlM"rcnI<>sis  begins 
in  tkc  iHistrrior  walk  Frequency  of  mieluritinn  an<l  jnun  iu  tkc  glans 
or  mid-iMMii-^,  jMrlicularly  in  tkc  latter  sitnation,  ar*-  nsually  tire  krst 
symptoms  whicli  attract  the  patient's  attention,  Fcnwick  iVmnd  tkese 
to  \h^  the  earliest  symptoms  in  76  per  cent,  of  his  cjises,  whilst  in  many 
of  tlic  remainder  heniorrliage  was  the  first  symptom.  The  frct|Ucncy 
of  mieturition  is  at  first  most  marked  during  the  day,  but  later  tke 
night  is  also  distiirbcd  by  re]>eatcd  calls  to  emj>ty  the  Idadder — a  p*»int 
wkit  li  woultl  lie  strongly  against  tke  probaliility  of  the  symptoms  bciug 
due  to  a  ('alculus.  Then.'  sym|)toms  are  f(jllowed  in  fVcmi  a  few  days  to  a 
few  months,  according  to  the  acut*»ncss  of  the  dist^ase,  by  the  aiqw^arance 
of  blocKl  in  the  urine.  Tliis  varies  in  amount,  and  may  consist  of  a  few 
drops  at  the  end  of  micturiti<»n.  The  hetnorrhages  are  nsually  tninsi- 
tory,  and  are  mtt  s|>cc(ally  iuHiicut*<*d  by  rest,  as  are  thost*  of  vesical 
calculus.  Pus  is  usually  present  in  the  urim*  fn>m  tke  beginniug,  at 
first  in  small  amounts,  but  increasing  in  quantity  as  the  disease  advances, 
Durirrg  the  act  of  micturition  the  stream  is  often  suddenly  ari^sted,  tke 
patient  checking  it  voluntarily,  owing  to  tke  severe  pain  and  spasm. 
This  dilfcrs  from  the  8topi*age  of  the  stream  by  a  cfdcuhlis  engaged  in 
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X\w  nidiitli  cif  tlie  urcthni^  wliicli  is  IkvuihI  the  iifitioiu's^  cuntnil  an 
%vhieli  usually  increiis(_'s  tlie  jiain.  Tlie  livqiiericv  of  micturitioD,  whic 
was  at  first  clue  to  the  vf.^iail  irritabiUty  and  oxapgerated  **  distention 
reflex/'  ii^  later  partially  prmJueed  by  the  dimiiii^hefl  cajxieity  of  the 
bladder,  *n\in^  to  the  gitidual  eon  traction . 

Ill  advaaeetl  stajjes  of  vosieal  ttibercnlosi:^  the  sym[itoins  ai^  mucli 
the  same  wliether  tlie  infeetioii  is  pnnuiry  or  secondary.  Protract*^ 
cystitis,  whieli  liiis  cuiive  on  witliout  apjiarent  cause,  is  alwavs  sii^2"*^stiMe 
of  tuberculosis.  The  renal  re^noiis,  tlie  testes,  and  the  prostate  iiliould  ^ 
examined  with  care*  The  judicious  and  careful  use  of  the  cvsttit^cope  ii 
of  infinite  vabic  in  arriving  at  the  true  nature  of  the  disease  if  r€*peat€<r 
examinatinn^  of  the  urinary  sediment  have  given  ncj^^tive  results- 

Tuberculosis  of  the  uretlira,  as  a  primaiy  infeetirin,  is  extremelv 
rare.  Secondnry  tnljerculosis,  whicli  is  moiT*  coninion,  niav  result  fn»ni 
direct  invasion  from  tlie  prostate  by  eontinuity  or  l»y  surface  inoi^ulntion 
or  by  blood  infection  from  a  fwus  higher  up,  Jliliary  tubercles  in  the 
urethra  arc  not  uneommon  in  pjitieuts  who  die  of  gt^neml  miliary  tuber- 
culosis. The  chief  sym[)toms  of  urethnd  tuherculifsis  are  excessive 
jKiiu  on  urination  uv  instrumentation  and  a  marked  tcndencv  to  bleeding 
on  slight  mani}>nlation.  When  detiuite  ulccnitioii  occurs  the  tii*st  ounce 
or  two  of  urine  passed  nearly  always  contains  tuberculous  detrittis. 
Primary  tubercuhisis  of  the  ui^ethra  may  strongly  simulate  stricture, 
but  the  extniurdinary  amount  of  pain  causcil  by  the  most  delicate 
instrumentation,  even  after  the  use  of  a  strong  solution  of  cocaine, 
should  lead  oux^  to  8US]K»ct  tuberculosis. 


Tuberculosis  of  the  Prostate  and  Ybbicttlm  Seminal.bs. 

The  prostate  is  frequently  involved  in  tuberculosis  of  the  iiro-genital 
tract,  some  writers  claiming  that  it  never  escapes.  In  Krzyineki*s  eai^ 
it  \VA¥^  affected  in  14  out  of  15  males.  In  IM  males  Ortli  fouml  tht* 
I>rostate  involved  in   17  cases, 

Tlie  disease  may  occur  as  a  primary  infection,  but  more  commonly 
results  from  extension  from  sonic  adjacent  or  flistant  organ.  Maoy 
cases  of  primary  tuberculosis  of  tlie  prostate  follow  chivmic  folHeubr 
inflammation  of  the  gland.  The  loweretl  resistance  priKluced  by  such 
an  tuflammatiun  seems  to  be  an  im]Rirtant  detcrn lining  fa«"tf»r.  In 
certain  instances  |»rostatic  tulK'rcylosis  ajifK^ars  to  date  fnaii  an  attack 
of  gonorrhrca.  The  involvement  of  the  posterior  urethra  in  the  gonor- 
rhical  inflammation  excites  into  activity  any  slumbering  tuben*nUr 
ft>cus  which  may  he  already  existent  in  the  prostate.  Secondary  infec- 
tion gcnendlv  fnllows  tubennd<ais  involvement  of  the  testes,  bladder^  or 
kidnev.  That  following  testicular  disease  is  conmioncst  of  alb  More 
marked  changes  occur  in  primary  tuberculosis  of  tlie  jirostate  and  in 
cases  in  wliich  the  disease  is  secon<lary  to  involvement  of  adjacent  partM 
than  in  those  in  which  it  is  secondary  to  pulmonary  tuberculosis,  tor  in 
the  latter  ease  death  is  likely  to  oecur  before  the  prostatic  distnise  becomeis 
far  adxaneed. 

In  primary  tubeivulosis  of  tlic  organ  the  tubercles  genemlly  first 
appear  about  tlie  acini  of  the  glands,  although  oc^casionally  the  sub* 
mucous  tissue  of  the  prostatic  urethra  may  be  invaded*     In  the  latter 
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instance  tho  deposit  lUKk-rgm^'^  ea^eatiorij  anil  leud.s  finally  to  a  super- 
ficial nk'oration  of  the  niucmis  membrane,  thus  |X'innittiug:  of  a  mixed 
infeetion,  owin^  to  coiitimii nation  with  pus  oi'gtuiisms,  id'tt  r  whieh  the 
destrnetive  pnM'ess  is  likely  to  advanee  more  mpidly.  In  sonu*  iristaiioes 
the  entire  prostate  rnay  be  eon  verted  int^i  an  abseess  eavity  whieli  may 
open  intotlie  urethra,  and  this  is  fulhnve^l  sonielinies  liy  extravasation  of 
urine,  St^coudary  pros  tat  ie  tuberculosis  bep:i  us  in  the  jmti  prostatic  lym- 
phaties  and  bbxxl vessels.  In  both  primary  and  sceondary  iufeetious 
extension  of  the  disciise  into  the  snrroundiu^  tissnes  frefineutly  oeeni's, 
and  ipiite  often  sinuses  burrow  in  vurions  directions.  The  einnnionest 
sitnatioii  for  these  sinuses  to  open  is  on  the  |x>riiienm  jnst  in  front  of 
the  anus,  or  they  may  burrow  l)aekward  and  ojK*n  into  llie  re*'tum. 
OewisionaHy  one  sees  evitk-nees  of  a  sj)c>iitaneous  euro  in  the  rM'eurrenee 
of  ealearcHHis  and  tibro-selerotie  ehanges  in  the  eavity  wall,  with  a 
n^sorptiou  t>f  tlieir  e<jntent8  and  a  eon  traction  of  the  entire  mass, 

Eidai'^enieut  of  the  prostate  is  more  or  less  marke<l  from  the  eom- 
niencenient  of  the  disease.  In  primary  infections  the  enlarp_inent  h 
general,  and  iu  a  nmjority  oi'  cases  uuifiU*ni.  Where  the  infection  is 
sc<:^<>udary  to  tnlxTenlosis  of  the  testiek*  on  one  side,  the  eorres|>ondin^ 
half  of  the  prostate  is  usually  cousidenibly  larg;er  than  the  oth(  r.  T!ie 
en!ar|xenient  is  partly  due  to  the  growth  of  tubercles,  nnd  piirtly  to 
secondary  intlammatifm  luid  hypertrophy  of  the  interstitial  conue<'tive 
tissue. 

If  the  disease  begins  in  the  periphery  of  the  pivjstate  or  in  the  pori- 
priwtatie  tissue,  the  symptoms  may  be  for  a  long  time  delayed.  Com- 
plaint  is  not  likely  to  be  made  until  tlie  urethra  or  ueek  of  the  bladder 
IS  invaded.  Freipicnt  and  |Knnful  mieturitiou,  increasing  in  seventy  as 
the  Vi'sieal  ueek  becomes  involved,  is  the  most  uniform  symptom.  There 
may  l)e  bienuituria,  which  is  usmdly  slight,  however,  excepting  in  nire 
instances.  The  nriue  coutaius  some  nus»  which  may  be  markedly 
int^reastnl  tor  a  time,  when  a  prostatic  abs(*css  op<^" us  snthlenly  into  the 
urethra.  Agonizing  |*ain  is  exfK'rieneed  on  catheterizatiou.  A  i*eetal 
examinati«m  gives  valuable  information,  and,  next  to  finding  tubercle 
baeilli  in  the  urinary  sediment,  aifords  the  most  ptisitive  evidcnee  of 
the  true  nature  of  the  disease.  In  the  early  stages  only  a  few  small 
tubercles  may  be  felt,  but  in  more  advanee<l  eases  hard,  irregular 
nodules,  varying  in  size  from  a  pea  to  a  bean,  and  oceasi*>naIly  areas 
of  softening,  may  Ix*  easily  deteet(xi.  If  the  vesieuhe  senu'nales  are 
also  enlarged  and  umlular,  the  evidence  will  point  still  more  strongly 
towunl  tubereulosis.  The  irn]iorfan**e  of  a  rectal  exanunation  iu  all 
cases  of  snspectc<l  genito-urinary  tuberculosis  eannot  be  ovi'resti mated, 
owing  to  the  fre^jueney  with  which  the  prostate  is  involved,  no  matter 
in  what  j)art  of  tiie  tract  the  priuuirv  focus  may  be  situated. 

Involvement  of  the  vesieuhe  semiriales  is  quite  eommon  in  iirogenita.1 
tubereniosis.  They  were  involved  iu  11  out  of  15  males  iu  Krzyineki's 
series  of  cases.  Primary  infection  ranOy  if  ever  occurs.  The  disease 
is  usually  secondary  to  tuf»erculosis  ot'tlie  testicle  or  prostate,  the  former 
source  of  infection  being  I  he  commonest.  Direct  extcnsif»n  from  a 
tulx^reulons  peritonitis  (X-enrs.  The  seminal  vesieles  become  enlarged, 
hardened,  and  the  iifMluIar  character  can  be  quite  rea<Iily  made  out  on 
rectal  examination.     Not  inft-ecjueutly  the  tuberculous  deposit  breaks 
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down  with  tl»e  forniatioii  of  dis^tinct  cavities  within  the  seminal  vesicle 
— a  t^ondition  »:»e(*asit>nally  st^ni  iit  auto|JSv. 


Tuberculosis  op  the  Testes* 

This  is  a  somewliat  common  affeetion,  and  may  be  prinmrv,  or, 
more  iVet|iit?ntly,  is  serondarv  to  tiibertndosis  elsewhere.  It  m^euis 
quite  tmjueutly  iti  yonng  ehildrenj  many  eaBC^s  oeeiirriiig  before  the 
jseeond  year.  It  h  also  stated  to  have  been  found  in  the  fa?tus. 
In  infants  it  is  sserions,  and  iisnally  assm^iatecl  with  tuljercndosis  in 
<»ther  jKirts.  A  geneitil  infeetion  wns  present  in  every  one  of  the  H 
eases  iv|iorted  by  Hutinal  and  r)escbam[)s.  In  '20  (^ses  reporte<l  by 
Jul  lien  B  wei\^  under  one  year,  and  (t  bi^tween  one  and  two  years  of 
a^e.  In  5  cas4's  both  testicles  were  alieeted.  Kf^plik  liukls  that  a 
majority  of  the  eases  of  this  kind  are  congenital  in  Bannigarten's  sense. 
Many  eases  also  occur  abnnt  puberty  and  in  yonit^  ndntf  !ite.  In  primary 
tuljerenlnsis  of  the  testicle  an<l  in  east*s  in  atbdts  wliieh  are  second;iry 
U)  tubercrdosis  of  adjjicent  fwirts,  the  e|>ididymis  is  generally  first  in- 
volved, and  tlie  pro(*ess  nsually  Itegins  in  the  ^h»bns  major.  Where 
the  testicle  is  involved  as  a  piirt  of  a  genernl  miliary  tulx»renb>sis  the 
tnbereles  nniy  ap]M^ar  simnltaneoiisly  in  the  epididymis  and  testicle 
prfijMT.  In  ehiklrcn  the  tnniea  albnginea  ii*  first  atleeted,  Init  in  adults 
the  disciise  eonim(*iiees  in  the  sLibstanee  of  the  iirgan,  the  gmy  milinn* 
tiilH^i-cles  apjiearinjr  in  the  lymphoid  iotiTtubnlar  tissue  of  the  epidid- 
ymis, ;j!id  otlen  later  working  their  way  through  the  mediastiinun  testis 
and  infecting  the  lymphoid  tissue  aixmnd  the  tnbnli  seminiferi. 

The  Ijeginning  of  the  disease  is  rarely  noticed.  A  hanl  nodule, 
already  of  some  size,  is  usually  dis(*overed  accidentally  at  the  back  of 
the  ghind.  When  both  testicles  are  involved  tl*e  prm-ess  in  one  is 
Usually  more  advaueed  than  in  the  other.  As  the  disease  pn>gres,se§ 
tlie  nculules  incnsise  in  size,  and  eveutnally  some  may  undergo  caseation 
and  softening.  Oecasionsdly  in  this  way  the  wlH>le  tchtiele  may  become 
d«  strove*!.  The  skin  at  one  point  may  become  adherent,  rt^ddened,  and 
infijmit^tb  tinally  giving  way  and  allowing  the  tuberculous  abs^cesj^i  to 
disriiarge.  Where  sut*li  a  (*on<Iition  occurs  over  the  body  of  the  gland 
a  hernia  testis  may  fi>ilow,  (  aseation,  however,  di>es  not  always  ot*cur, 
hut  in  nivr  instances  the  gland  undergfjes  ea lei fi cation  and  fibnad  de|»rn- 
erati<*n  with  complete  healing. 

The  disease  not  infi-e^iueutly  extends  along  the  vas  defen*njs,  amd 
finally  involves  the  vesieulie  seminales,  prostate,  and  bladder*  When 
inv<>lvemrmt  of  the  vas  ixvurs  it  will  Ik^  found  <listinetly  thiekencil  and 
ncMtular. 

Tuhen-ulosis  of  the  testieh*  is  only  slightly  painful  and  there  is  very 
little  tenderness  on  palpition.  Excepting:  in  very  advanced  stages  of 
the  discji,s4*  testicular  sensation  is  retaineiL  Hydn>eele  very  rarely 
o<'eni'3.  The  disease  is  most  likedy  to  l)e  t»onfi»nnded  with  svphiUf;.  In 
the  latter,  however,  tlie  bo<ly  of  the  gland  is  often  atteeteil.  Then*  i* 
no  jwiin  nor  tenderne-^s,  but  the  testicular  sensjition  is  lost  early.  The 
outlines  ttf  the  growth  are  more  n^nlular  and  irrt^irulan  The  vas  U 
never  affected  in  syphilitic  <lisease  of  the  testicle.  It  is  not  nneommt»fi 
to  have  tuberculosis  of  the  testicle  associatecl  with  jH*ritoneal  tuber* 
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culosis,  and  in  an  obscure  peritoneal  affection  the  detection  of  nodules 
in  the  testicle  has  often  led  to  a  correct  diagnosis.  General  infection 
may  follow  tuberculosis  of  the  testicle,  and  also,  in  some  instances,  may 
result  from  removal  of  a  diseased  gland. 

Tuberculosis  op  the  Female  Generative  Organs. 

The  reproductive  organs  of  the  female  have  for  a  long  time  been 
known  to  be  occasionally  the  seat  of  tuberculosis,  but  it  is  only  >vithin 
the  last  few  years  that  tuberculous  affections  of  these  parts  have  been 
recognized  as  comparatively  frequent  occurrences.  Laparotomy  in  tuber- 
culous peritonitis  nas  revealed  the  fact  that  in  very  many  instances  in 
women  the  Fallopian  tubes  are  also  involved.  This  discovery  has  ex- 
cited interest  in  the  subject,  owing  to  the  strong  probability  that  the 
tubes  may  be  in  many  instances  the  source  of  origin  of  the  j>eritoneal 
disease. 

The  careful  and  systematic  microscopic  examination  of  specimens 
from  the  operating  room  and  autopsy  table  has  shown  that  primary 
tuberculosis  of  the  tubes  is  not  at  all  uncommon,  and  that  many  cases, 
which  macroscopically  would  appear  to  be  of  a  simple  inflammatory 
character,  are  really  tuberculous  (J.  Whitridge  Williams). 

Genital  tuberculosis  in  the  female,  as  has  already  been  stated,  is 
much  less  frequent  than  in  the  male,  the  proportion  being  1  to  3.  The 
disease  is  most  common  between  the  ages  ol  twenty  and  forty  years — 
that  is,  during  the  period  of  greatest  sexual  activity.  Cases  have 
occurred  as  early  as  ten  weeks  and  as  late  as  eighty-three  years  of  age. 
Although  statistics  vary  considerably,  the  frequency  of  genital  tuber- 
culosis may  be  judged  from  the  fact  that  various  pathologists  have 
found  it  present  in  from  1  to  8.5  per  cent,  of  all  autopsies  on  phthisical 
women.  Kelly  had  foimd  tuberculosis  present  in  1  out  of  everv'  12 
operations  for  the  removal  of  tubes  and  ovaries  which  were  the  seat  of 
past  or  present  inflammatory  disease.  Certain  portions  of  the  genital 
tract  are  attacked  much  more  frequently  than  others,  the  order  of  fre- 
quency being  as  follows :  tubes,  uterus,  ovaries,  vagina,  cervix,  and 
vulva. 

Vidva. — Tuberculosis  of  the  vulva  is  a  rare  occurrence,  only  3 
authenticated  cases,  in  which  tubercle  bacilli  were  found  or  in  which 
inoculation  experiments  gave  positive  results,  having  been  rej)orted  up 
to  1893  (Williams).  The  vagina  is  practically  always  involved.  The 
lesion  produced  exhibits  all  the  characters  of  an  ordinary  tubercular 
ulcer.  The  presence  of  tubercle  bacilli  in  the  secretions  or  of  tubercles 
in  the  scrapings  from  the  ulcer  would  differentiate  the  disease  from  car- 
cinoma or  syphilis,  for  which  it  might  be  niistiikon. 

Vagina, — The  vagina  is  usually  involved  se(H)ndarily  to  a  tubercu- 
losis of  some  portion  of  the  genitiil  tract  higher  up,  j)articularly  the 
uterus.  It  may,  however,  be  the  (mly  seat  of  tuberculosis  in  the  geni- 
talia, and  Friedliinder  claims  that  it  may  be  the  jiriinarj'  focus  of  the 
disease  in  the  IkkIv.  Occasionally  it  becomes  involved  secondarily  to 
disease  of  the  bladder  or  rectum  by  direct  extension,  in  which  case 
vesico-vaginal  or  recto-vaginal  fistuhe  not  infrecjuently  result.  The 
upper  third  of  the  |)osterior  wall  of  the  vagina  is  usually  involved,  as 
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tliiis^  is?  the  area  with  whidi  the  exudate  from  lubereulous  foci  higher 
up  usually  c'ouip?^  in  contact.  Tho  dihcaso  may  rn'our  eitJjer  a^  an  erm  - 
tion  (if  miliary  tuhrreles  nr  as  an  ulcerating  hurface.  Tuberculo>i-  ; 
ihr  vjii^iiui  uii^Hit  be  nji>itakeii  for  gmnular  vaginiti8,  hard  or  M»ft 
fliaucH',  I'lircinoma,  or  pai>ular  and  ulcerative  sy|>liilide8.  Here,  apiin. 
the  nricrot^»»pe  is  of    iuvalual>le  service  in  clearing  up  the  diag'nods^ 

rfrnt:^, — Tuberculosis  of  tiie  IhhIv  af  the  litems  is  verj*   rare  atid 
in  nearly  rdways  secondary.     It  is  genenilly  associated  with  tuhenndosiijt 
f>r  I  he   lubes,  from  which  the  process  extends.     The   uternt*,   Jiowever, 
nuiv  he  tlie  only  sent  of  tulKTculons  disease  in  the  hr»dy.      liarely  does 
iht*   peHHt^ss  extend   lieycnid   the  internal  os  to  involve  the   cervix.     It 
nuiy  mHHir  as  a  miliary  tubercidosis,  with  or  without  the  fomiatirin  of 
uUvnitions.     In  nearly  all  c^ses  there  is  at  first  an  eruption  of  mnian- 
tubercles  in   the  endometrium,   a   form   of  tbe  disease   met    \Wth    fwr- 
ticidarly  at  autopsies  on  women  who  have  died  ui'  some  other  disease, 
the  I'undition  neviT  havin*^  been  susiKH^ttxl  diirini^  life,     A  fcw^  minute 
uhvnitions  may  be  present.     Tlie  endometrium   l)etween   the  tul>en'le^ 
may  In*  n'ddeniHrl  or  may  ap]>ear  normal     The  form  of  uterine  rul^ei^ 
eufosis  p:nt*ml!y  met  with,  however,  is  the  ehnuiic  dilfui»e  ttitx^reulosid 
(caseous  tiidometritis).     Here  the  entire  uterine  cavity  is  filled   with 
cnsi*oiis  niateriad  ;  the  surface  of  tlie  cndonietriuni  is  covered  with  exu- 
ilutc,  and   pR'serUs  irregular  and  jagged  ulcei*s,  the  thxirs  of  which  are 
;».|uddtHl   witli   tul>erck\s  in   various  stjijsres  of  developuH^nt.     Later  the 
nuiscular  wall   of  the   uterus  becomes  intiltmtetl  with   tulx^cles  and 
undi»rpH*s  hyj>ertrophy.     The  cervical  canal  may  become  obstructed  by 
cnstMius   exudate,  and   die  latter,  accumulating  in    tlie   uterine  cavity, 
priMhiee  a   pyonictra* 

llic  i-rrvix  of  the  uterus  is  much  less  frequently  involved  than  the 
binly.  It  is  selihim  associated  with  disease  of  the  latter,  l)ut  not  com- 
monh'  occurs  along  with  vagina!  tulx'i'culosis.  Frieinander  re|x»rted  a 
ease  ix\  which  it  was  the  only  seat  of  tubcreidosis  in  the  lM»dy.  The 
tlist^asi*  gi'uerally  presents  itscdf  in  the  form  of  an  eruption  of  milian* 
tubercles  or  as  nii  nlcemting  surface.  In  advanced  cases  the  condition 
nuglit  Ih'  mistaki-n  for  carcinoma  of  the  cervix,  Imt  the  examinatitui  of 
sections  nf*  a  minute  portion  r»f  the  diseased  area  would  reveal  the  true 
nature  of  the  disease. 

FnUopian  Tuhci*. — The  Fallopian  tubes  are  by  far  the  most  frequent 
tK^at  of  gi'uilal  tubcirulosis.  In  a  large  |>erccutage  of  eases  the  dir^ea-H* 
1**  assorialed  witli  tnU'rculosls  of  the  uterus  iir  ovariei*  ur  both.  The 
sjxrial  attention  which  has  been  pai*I  to  local  nflleetions  of  these  parts 
l>y  gyneci*logists  (hiring  the  last  decade  has  tauglit  us  that  primary 
tu^HTculosis  of  the  tubes  is  not  at  all  uncommon.  The  <lisease  may 
pnrtlncc  a  most  characteristic  form  of  salpingitis,  in  which  tlie  tubes  ap? 
cidarg(*il,  the  walls  thickened  and  infiltnited,  and  the  contents  eheesv. 
The  finil>riiited  extremity  is  usually  closed,  and  ttic  fimbriie  arii  fn*qucntly 
bound  down  to  the  ovary.  When  both  ends  of  tlie  tube  iKi'ome  04:*cludi.il 
a  very  large  pus  sac  may  result.  Between  this  an<l  the  mildest  ca!?e^, 
in  wliich  only  a  few  visible  tubercles  are  studded  over  the  mucosa^  all 
gnides  exist*  The  condition  is  usually  bilateral.  It  may  occur  in  quite 
young  children. 

Althougli,  as  a  rule,  the  disease;  is  evident  on  maero^opic  exaniiua- 
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tion,  yet  there  are  specimens  which  to  the  naked  eye  appear  to  be 
oniinaiy  eases  of  ,salpingiti;;,  but  which  on  niicroseopic  exaini nation 
show  the  miieosa  to  be  stuthletl  witli  iinnierous  miliary  tube  re  k"s  (Welch 
and  Williams),  The^'  cjises  of '*  nn.sn.spwted  tnberculosis''  ecmrititnte 
75  per  cent,  of  all  the  case.s  of  tnbereulo.si.s  of  the  Fallopian  tubes 
which  have  been  operated  on  in  the  gynecological  department  of  the 
Johns  Hopkins  Hospital. 

Tiiliereuloiis  siilpin^ritis  may  cause  serious  local  disease  with  abscess 
tMrmation,  uud  it  may  be  the  starting  point  of  |>eritonitis. 

It  h  prartically  imiK»ssible  to  make  an  absolute  diagnosis  of  tuber- 
culasis  of  ihe  tubes.  The  association  of  a  thickened  tube  with  an  ill 
detined  mass  in  the  aMominal  cavity  should  arouse  one's  suspicions. 

Ovary. — Altliougli  conijjamtively  rare,  tuberculosis  of  the  ovarv'  is 
more  common  than  wiis  formerly  sttppostnl.  It  may  be  the  only  seat 
of  tuiR'rcul(»sis  in  the  genital  tract,  as  is  sometimes  tlic  case  when  found 
ass«x*iijted  with  tubercidous  p'rittinitis.  Primary  tuljcrrtilosis  of  the 
ovary  probaljly  never  occurs.  The  disease  may  manliest  itself  as  an 
eruption  of  tnbc*rc^les  over  the  surface  of  the  ovary,  or  there  may  be 
moix*  extensive  involvement  with  the  pnxluction  of  an  ovarian  absceea. 


VII,  TUBERCULOSIS  OF  THE  BRAIN  AND  CORD. 

In  connection  with  acute  miliary  tuberculosis  a  few  scattered  gran- 
ules may  be  met  with  on  the  meninges.  One  of  the  s]>ecial  ft>rms  of 
acute  tubereulosis  affects  tlie  nieningcs,  an<l  has  already  been  described. 
(See  Acute  Tubcrruluus  Meningitis,  piige  7">4.) 

The  <liseasc  cR'rnrs  in  two  forms  in  the  brain — namely,  a  bx-aliztHl 
chronic  nu*ningo-enceplialitis,  in  which  tlicre  is  thickening  of  tlie  mem- 
branes and  snuill  ncxhilar  tulx'i'cles  ;  and  the  larger  tul*erenlous  tumor, 
which  may  attain  the  size  of  a  walnut  or  largerj  ami  whic*li  is  (»ften 
solitary.  These  forms  develop  slowly,  are  essentially  chronic,  and  have 
the  cUnieal  <'hai'actei*s  of  a  tum<»r 

The  tnl>eirnlous  luiiin  tuntor  is  met  with  most  commonly  in  children. 
Of  14K  cases  eolIe<"tcd  by  Bribram,  118  were  under  fifteen  years  of  age. 
Tulje ivies  are  usually  fouml  in  other  organs  as  well,  |mrticularly  tlie 
limgs  and  the  bronchial  glands.  In  a  few  nire  teases  the  brain  alone  is 
involveth  Tlicw  are  frci|ncntly  multiple — in  100  out  of  \H:\  cas4's, 
arcunling  to  Gowers ;  in  20  per  eent.,  aeroi^ling  to  Starr.  The  growths 
nuigc  in  size  fn>m  a  m^a  to  a  walnut  ;  occasionally  hirg*'r,  somewhat 
diffuse  masses  are  fnund,  Tlwy  are  almost  always  attached  to  the  me- 
ninges ;  rarely  are  deep  in  the  brain  substance.  The  masses  may  really 
look  imbedded  in  the  white  matter  of  the  cerebnun,  but  on  section  are 
fcMind  to  I>e  attached  to  tin*  pia  mater  at  the  bott*mi  of  a  sulcus,  Tliey 
o*'cur  most  freipieutly  in  the  cereh<:llum,  next  in  the  cerebrum,  and  then 
in  the  pons.  The  tuf>creulons  tumor  is,  as  mentioned,  usually  attached 
to  the  meninges,  is  grayish  yell(*w  in  color,  hrm,  bard  on  section,  cheesy, 
yellow,  and  is  often  surrounded  by  a  translucent  cotmeetive  tissue.  The 
centre  of  the  growth  may  be  semi-diffluent.  In  other  cases  lime  j^lts 
are  dejiosited.  The  tubemulous  growth  nuiy  produce  symptoms  by 
causing  destruction  of,  or  pressui-e   u[)on,  the   contiguous    brain   sub- 
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•ncc,  or,  growing  abmit  the  arteries^  of  the  iiicinngcsHj  may  blcick  the 
id  current  and  caus^t?  areag  of  mifttniug.  Growing  about  the-  loaW- 
linal  fisfiure,  it  may  eomim^s^!^  tlie  ishitis  and  lead  to  throuibu.s  forrna- 
T  ;  and,  laatly,  it  not  intreqiicntly  excites  a  tuhercnious  nienjii^iti 
The  syiuptoin^  of  tubeitHilons  growths  in  the  brain  are  thW 
on  The  octuirrence  in  children,  the  coexistence  of  tnt>t*renl 
lODs  elsewhere,  or  the  presence  of  a  heale*!  gland  or  joint  dJscW 
among  the  features  wliich  would  snggest  the  tnbea*iiloii&  chiiraet^r 
the  growth.. 

Tuberenlosis  of  the  spinal  cord  occurs  in  tlie  same  forms  ^b  in  the 
in.      Aeute  tubercnions  meningitis  is  very   rarely  eniifined    to  the 

'4  ;  it  ie  almost  always  cerebro-gpinaL     A  tulwreuions  tumor  in  the 
1  is  rare.     Of  130  tumors  tif  the  cortl  eollectetl  by  Lhiyd^  15  were 

nercle.     Herter  has  reported  3  caseB,  and  collected  24  iuHtanecs  fwm 
-e  iiteraturej  in  all  of  which  save  1  the  condition  was  secondjin 
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VIII.  TUBERCULOSIS  OF  THE  MAMMARY  GLAND. 

Excellent  descriptions  of  tiiben!nlosis  of  the  breast  wcri.*  given  bv 
Astley  CooiKT  in  1821),  by  N^hiton  iu  183fi,  and  by  VcI|m'«u  in  l^M. 
For  nearly  three  decades  following  the  latter  date  very  few  tm^^t^  were 
recortled,  and  it  was  not  until  the  appearance  of  Dubar's  njikniigniph  in 
1881  that  manmiary  tnlicreuloiiiis  became  generally  reciigni/mL  With 
the  exception  of  histological  details,  \\4iK*an's  account  hiif^  never  l:»een 
surpasseiL  Tuberenlosis  of  the  breast  is  nnich  more  common  than  lias 
hitherto  been  generally  snpjwsi^d.  Maiidy*  \ui3  conected  40  case^j  only 
1  of  wliich  occnrred  in  the  male.  Other  eases  of  mammary  tuberenlo- 
sis in  the  male  have  been  re|>ortcd  by  llorteloup  and  Poirier.  The 
disease  is  commonest  between  the  fortieth  and  sixtieth  years.  It  is 
said  never  to  oecnir  in  children,  but  Payne  observed  a  case  in  an  infant 
which  was  also  the  subject  of  general  tuberculosis.  Traumata  and  con- 
ditions associated  with  the  puerperal  state  seem  to  favor  its  development. 
The  majority  of  cases  occur  in  women  who  have  borne  children.  Of 
35  cases  collected  by  Powers,^  22  were  in  married  women,  and  of  these 
21  had  borne  children.  The  right  breast  apj>ears  to  be  oftener  affected 
than  the  left.     In  only  1  of  Powers'  cases  were  both  glands  diseased. 

Velpeau  recognized  that  the  disease  may  be  either  primary  or  sec- 
ondary, and  subsequent  investigations  have  borne  out  his  views.  In 
primary  cases  it  seems  likely  that  infection  takes  place  through  the 
milk  ducts,  although  the  bacilli  may  enter  from  infected  fissures  by 
way  of  the  lymphatics.  The  great  majority  of  cases  are  secondary'  to 
some  other  focus  in  the  body,  usually  the  lungs. 

Mammary  tuberculosis  occasionally  (K^curs  in  the  form  of  scattered 
uckIuIcs  throughout  the  gland,  resembling  often,  in  the  early  stages, 
alveolar  hyjx^rtrophy.  Both  the  parenchyma  and  the  stroma  of  the 
gland  are  involved,  and  the  nodules  may  undergo  caseation.  A  second 
variety  of  tlic  disease  occurs  in  the  form  of  rather  large  caseous  tumors, 
which  on  section  closely  resemble  tuberculous  lym])h  glands.  These 
soften   and   break   down,  and    frequently   involve    the    skin.      Fistula 

'  7ir»/<.s'  Bcitr<Uji\  viii.  "^  A nnuh  of  Surgery^  1894. 
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whirli  discharge*  a  thin  eascuus  matter  frtM|iientlv  develop.  These, 
t4>gether  with  the  ulcers,  pre^'nt  a  c!iar.icterii5tie  tubt^reulous  aspect. 
The  nipple  is*  quite  ofte»  retracted  in  the  ahove  fornix,  ilamiimry 
tu!>ercidusirf  iit>t  iiifrequeiitly  takes  the  iWnu  of  a  cold  ahsccss.  The 
axilhiry  j^laudn  an*  involv<'d  in  ahout  two  thirds  of  the  eases.  The 
daiit^^rs  lo  wliich  *'hildreu  are  exjioscd  hy  sucking  woriien  who  arc  the 
stihjcct  of  tuberculosis  i>f  tlic  breast  is  shtmu  in  a  ease  re|Hirtc*l  by 
Nii^|K»e,'  In  whicli  a  nuise  whose  milk  contained  tulicrcle  baeilU  suckled 
a  child  born  of  healthy  [ki rents,  with  the  n^sidt  that  the  cliild  sorm 
afterward  dird  of  tui)cr<'Hlons  meningitis. 

Tlie  disease  runs  a  chronic  ctauvc,  histiiig  tiiouths  nr  years^.  The 
diagntjsis  can  he  marie  by  the  genenil  ap|*t*aran*'e  of  the  fistithe  and 
idcers  and  by  the  lintling  of  tubercle  hacilli.  Simple  n]M.*iiiiig  of  the 
abscesses,  with  scraping  of  the  cells,  is  not  snffieient.  With  a  nidical 
o|M*nition,  in  which  tlie  breast  and  axillary  glands  are  thoroughly 
removed,  the  chances  aguiust  secondary   hwal    recurrence  arc  goiMl. 

The  skin  of  the  breast  is  iwcasioruiUy  tlie  scat  of  hipns,  wliieh  may 
iiftect  either  the  arcc»lar  region  or  tiic  skin  elscwheiT. 

In  18*'it>,  Bt'dor  descrihed  an  interesting  condition  of  the  In'cast  in 
subjects  who  sutfeivd  frtun  pnbuotiarv  tuherindosis,  in  which  the  gland 
became  temporarily  enlarged,  witlnmt  there  I  icing  any  Iwal  tubereulnus 
lesions.  The  cimdition  lias  l>ecn  ijuite  fret|tiently  observed  since  that 
date.  The  enlargement  is  <>nly  temporary,  <hsa]ij)earing  in  a  few  weeks. 
It  is  eonimoticst  in  men,  and  usually  only  luie  gland  is  aifcctecb  The 
condition  is  usually  fiauifl  on  the  same  side  as  the  mr>st  advanced  )>id- 
nionary  clmngcs.  The  l»reast  is  firm  to  the  touch,  and  is  often  *|uite 
sensitive  to  pressunt^.  Thi^nias^  has  enllceted  seveml  cases,  ami  repirtn 
1  himself  In  whir*li  tfie  histohigiesd  examination  showed  tlie  enlargement 
to  be  tlue  to  the  rI(*veio|iin4'nt  of  tibrous  tissue  about  the  aeini,  which 
were  eonsiderably  atropliied. 


IX.  TUBERCrLOSIS  OF  THE  ARTERIES. 

In  chronic  tulicrcnlons  disease  of  Hie  lungs  and  utlicr  organs  the 
arteries  are  often  involved  In  an  acute  iiitiltratiou  ;  tuluu-eh's  may  ilevelc»p 
in  the  walls  aiitl  ]»ro(*eed  to  caseation  and  softening,  whicli  may  be  fol* 
lowed  by  the  ffuinatit*n  of  a  thromlms,  or  hem^jrrhage  may  iktui*.  The 
recent  observations  of  Hekt^x^n,  referred  Ui  under  Tuljerculous  Men- 
ingitis (page  7o*»\»  show  tiiat  there  may  l>c  the  produetion  of  tubercles  of 
the  intima,  and  a  dilfusc  suhcndothcliid  prolit(  ration  iluc  to  the  implan- 
tation of  l>aeitli  direet  frmn  tite  IjIooiL  By  ilirert  extension  into  vessels 
the  hai'illi  art*  widely  tlistrihuted.  Tid>eh"ulHsis  of  the  snialhrr  arteries 
[ilays  a  very  important  role  in  meningitis,  in  wliieh  from  the  adventitia 
the  tuberenlons  disease  may  invade  the  me*lia  and  intinia  and  lead  ti> 
oeclnsioii  or  thromfms  formation. 

Primary  tuhercidosis  <jf  th**  hirg^r  Idoi  id  vessels  is  almost  ntj  known. 
Oeeasionally  I  he  aorta  is  invaded  front  a  cheesy  mass  in  a  lympli  gland 
ontsidt^  the  ves,s<4.  In  a  case  re|ioned  by  Flexner  a  jiatient  with 
chronic    tul^erculosis  presented  a    nodular  mass  in    the  aorta  2.5  efr^ 

»  BirU  ThtmB,  1880.  *  /6M..  189^ 

Vol.,  L— 53 


8S4 


TUBEHCULOSIS. 


below  the  origin  of  the  left  siibelavian  artery.     It  was  pale,  tranBluoentt 

appnrf'iitly  matle  up  nf  several  j*inallor  mas.ses.  It  \va.^  found  to  be  a 
tMl»t'ivle  H-atiMl  tlinrtly  tiptui  the  intiina,  and  rimj^istetl  uf  sevt^ntl  nia^seft 
with  ra-itMius  txiitit^s.  TIh'  most  iutcn'stin^  feature  wa^  that  both  media 
and  a*!  vent  ilia  \vei*e  pertV'rtly  nornial  There  were  noeiLi«eiai8  ^land^  io 
the  vieiiiitv  kA^  \\\v  aorta. 


Peognosis  in  Tuberculosis. 

At  one  time  or  another  tiiben^le  bacilli  effect  a  lodgement  in  a  > 
s^idemble  proiiorti*jn  of  all  iiidividnals,  juHtifyintr  the  ohi  (rerman 
axiom:  -^  Jedt'tmunn  hal  niti  Endc  ein  hiHclteti  TttbrreufoHt'/^  Infection 
with  the  l»aeilli  dtx's  not  lU'ce.^sarily  mean  the  establishment  of  a  pro- 
^rej^sive  and  fatal  dineasc  Hit*  sulyeet  is  a  wide  one,  and  there  are 
several  as|H'ett4  in  which  it   may  l)e  eonsidercHl : 

{(i)  Tftr  Xnbif'af  or  SptntttrnctHtj*  fVor  of  Tttftncnltrnfi^, — The  sjxm* 
taneous  healing  of  loea!  tiibcreiilosis  is  an  every-ilay  affair.  IWseiise  of 
the  bones,  uf  the  joints,  ami  adenitis  may  heal  witliont  the  aid  f»f  the 
knife  or  of  medicines.  The  percentage  of  persons  with  cvidenee  of 
tiil»ereuIous  lesions,  active  or  obsolete,  is  remarkably  Idjrh.  It  b 
Ftated  that  in  the  antoi>sies  at  the  Paris  M.or^na\  math%  as  a  rule,  upon 
the  bmlies  of  persons  who  ha%'e  eommitte*!  s(ii<'idc  or  who  have  hi^^n 
killed  aeeidentally,  iK^arly  75  per  cent,  show  tiiberenloiis  foci— either 
eah*an'ons  or  cheesy  nodules  in  the  mesenteric  or  bronchial  glands,  or 
piiekering  with  easeons  or  ealeaiTous  nmhdes  at  the  apices.  The  per- 
centage in  c»bservati(ms  which  have  Iw^'n  made  of  late  years  on  this 
point  in  hospitals  lats  been  very  striking,  as  showing  the  widespiv:icl 
prevah^ncc  of  tin'  tliseasc.  In  1(K¥)  autopsies  at  the  Montreal  Oencnd 
Hospital,  (»xcbiding  the  21(3  cases  dead  of  piilmonar)'  tuberculosis,  then* 
were  i")9  eases  whieli  presenttHl  tubenudous  h\^ions  in  the  longs.  This 
estimate  is  low,  as  I  exclude*!  (which  I  nnilly  shouhl  not  have  dune) 
the  solitary  eheesy  noilule  nnless  tliei-e  were  colonies  of  tubercles  in  the 
vicinity.  Tliese  ri9  cases  died  of  various  diseases  and  at  various 
ages,  a  majority  of  tliem  between  forty  and  sixty  years*  My  exprienee 
tallies  closely  with  the  larger  tigures  of  Heitlcr,  taken  frj>m  the  Vienna 
pist-niorti-m  records^,  in  which,  of  l(j,r)i>ii  eases  in  which  the  death  wn^ 
not  dlrci'tly  due  to  pulmonary  tnl>erculosis,  there  were  780  instances  of 
obsolete  tubercle.  The  moiv  recent  observations  have  sho^^ii  a  much 
higher  jjercentage  i  thus,  Bollinger  fecund  traces  at  antopsy  of  fumier 
tuberculosis  in  27  |kt  cent.  ;  Massiiii  in  J^O  \u'r  cent.  ;  and  Harrn*  in 
i)H.S  |WM*  cent.  Tht*  spontaneous  arrest  of  pnlmonar}'  tnlK-ivulosis  is, 
after  all,  a  very  common  affair,  (linically  it  is  shown  by  the  complete* 
recovery  of  |Mitients  in  wlu»st*  sputa  t*lastie  tissue  and  bacilli  liave  iH-^^tt 
found,  and  anatomically  by  the  presence  of  lesions  in  all  Mages  of 
repair*  A  clear  distinction  slh>idd  be  drawn  between  arrest  and  lu^aU 
ing.  The  latter  term  may  be  applied  when  in  the  granulation  pnKlneis 
and  assoi'iatcil  pneumonia  a  scar  tissue  <leveloj»s  and  the  caseous  an*ai^ 
lHH*ome  cret:iccous.  When  tlu*  Hljroid  change  encapsulates,  but  in- 
%*olves  the  entire  tubertrulous  ama,  the  tubercle  may  be  calltHl  involuted 
or  quiescent,  but  it  is  not  harndess,  as  may  be  sho\\Ti  by  the  fact  tliat 
usually  abmit  sucli   a]>j>arently  ijuiescent  areas  there  are  small   colomefi 
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of  miliary  tuboreles.  Cavities  of  any  size  rarely  heal,  in  the  proper 
sense  of  the  term.  They  may  become  greatly  reduced  in  size,  and  an 
uj)])er  lobe  of  a  lung  with  numerous  cavities  may  be  so  contracted  by 
sclerosis  and  shrinkage  that  it  has  not  one  third  of  its  natural  dimen- 
sions. Laennec  described  with  great  ac<?uracy  the  natural  process  of 
cure  in  tuberculosis,  and  suggested  that  as  tubc^nJes  in  the  glands  heal, 
tlie  same  could  take  place  in  the  lesions  of  the  lungs.  At  the  apices  of 
th(»  lungs  the  following  common  conditions  are  held  to  signify  healed  and 
obsol(»te  tuberculous  processes  :  (1)  The  thickening  of  the  pleura,  usually 
at  the  j)osterior  surface  of  the  aixjx,  with  subjacent  indunition  for  a  dis- 
tance of  a  few  millimetres.  Tliis  has,  perhaps,  no  greater  significance 
than  the  milky  })atch  on  the  pericardium.  (2)  Puckered  cicatrices  at 
tlie  apex — cicatrices  complHes  of  Laennec — depressing  the  pleura  and  on 
section  showing  a  large  pigmented  fibrous  scar.  The  bronchioles  in  the 
neighborho(Kl  may  be  dilated,  but  there  are  neither  tubercles  nor  cheesy 
mass(»s.  This  may  sometimes,  but  not  always,  indicate  a  healed  tuber- 
culous lesion.  (3)  Puckered  cicatrices  with  cheesy  or  cretaceous  nodules, 
and  with  scattered  tulxjrcles  in  the  vicinity.  (4)  The  cicatrices  jiduien^eH 
of  Ijaeiuur,  in  which  the  fibroid  puckering  has  rc*duced  the  size  of  one 
or  more  cavities  which  communicate  directly  with  the  bronchi. 

(h)  The  Fdctorn  of  Prognonis  in  Estahliahed  Pultnonart/  TuberculoHin. 
— Many  years  ago  Flint  called  attention  to  the  self-limitation  and 
iutriusie  tendency  to  recover  in  well  marked  pulmonary  tuberculosis. 
Of  <)70  eases,  44  recovered,  and  in  31  the  disease  was  arrested.  The 
factors  uj>on  which  (me  may  lay  stress  in  estimating  the  prognosis  in 
a  inise  with  well  marked  symptoms,  sjiy  at  one  a])ex,  are  as  fol- 
lows :  Pr(?vious  go<Kl  health  and  a  sound  family  history  are  i)erhaps 
the  most  im|)ortant.  A  strong  digestion  is  a  thinl  most  imj)ortant 
favoring  factor.  A  fcmrth,  and  j)erhaps  most  essential  of  all,  is  the 
j)ossibility  of  living  in  a  favorable  environment.  A  slow,  gradual  onset 
without  high  fever  and  without  rapid  ccmsolidation  and  caseation  is  also 
a  good  omen.  Cases  beginning  with  pleurisy  apjK'ar  to  run  a  more*  pro- 
traeted  and  favorable  course.  Of  the  sjK'cial  symptoms  fever  is  jxThaps 
the  most  valuable  eh^nent.  With  apyrexia  the  locid  disease  rarely  makes 
much  j)rogress.  The  higher,  the  more  irregular,  and  the  more  jx^rsistent 
the  fever,  cieteris  jKiribus,  the  more  grave  is  the  prognosis.  The  facility 
with  which  the  fever  is  rwluced  by  the  open-air  treatment  is  another 
important  j>oint,  as  are  also  the  fre(|uency  and  severity  of  the  recur- 
rences of  the  pyrexia  which  are  so  common  in  the  chronic  forms  of  the 
<lisease.  Recurring  attacks  of  luemoptysis  are  unfavorable,  more  |)ar- 
ticularly  when  they  are  followe<l  by  sj>ells  of  high  fever.  Not  very 
much  stress  is  to  be  laid  up(m  the  number  of  bacilli  in  the  sputa,  since 
they  may  be  extraordinarily  abundant  from  a  very  small  focus  of  IcKuil 
<lisease.  On  the  otIuT  hand,  jxTsistence  for  a  long  jH'rioil  in  very  large 
numlxTs  is  usually  an  unfavorable  element  in  prognosis,  while  a  gradual 
diminution  is  a  ho{K»ful  feature.  In  pulmonary  tuberculosis  the  primie 
ri(v  control  the  situation,  and  the  better  the  digesticm  and  the  more  able 
the  j)atient  is  to  take  a  varied  and  nourishing  <liet  the  better  are  his 
j)rosjM'cts.  There  are  no  more  unfavorable  cases  than  those  in  which, 
early  in  tin*  disease,  with  pronoiuice<l  gastric  sym])toms,  there  is  a  marked 
chloro-aiuemia. 


TUBBHCCTLOSm 

(c)  Thr  Durattmt  of  Puhtmiartf  Tubereuffmh. — ^Laeniiee   placeil  tie 
era^  duration  at  two  yean*.     As  mentioned^  a  ease  of  acute  pnet»- 

-mio  phthisis  may  prove  fatal  ^dthin  ten  clays,  wKerea,s  in  the  ehnniic 
m  the  disease  mjiy  |>eniist  tor  twenty  or  more  y€^r&,  Tlie  probahie 
»tion  in  each  individual  eii^  miLst  be  estimated   aceardjug  to  the 

actors  already  mentioned.     The  lai^  ^t^ti^tici^  of    cliff  en*  of  anthoti  * 
vary  very  much ;  thus  in  PoHot^k's  tabulation  of  over  35f*fj  ai^^^  ilif^ 

lean  duration  of  tlie  di?*caj^  wa^  a  little  over  two  years  and  a  fuilC. 

William??'??  returns  for  KM>0  patienttj  in  the  better  cla*«^'?i  ^ivi*  imly 
198  deaths,  and  the  mean  duration  of  life  in  the  latter  after  tli*^  etna- 

lencement  of  the  disease  was  seven  yea r>^  and  eight  uioiitlis?,  tvhile  oab 

8  per  cent,  of  these  jKitients  livetl  k\^s  than  nine  year^.  Of  the  nnm-^ 
vers,  the  average  duration  of  who&e  life  was  eight  years  ami  two  nionthS|ifl 
as  many  as  68  patients,  orS  per  cent,  of  the  whole  number,  bad  lived  more^ 
than  twenty  years  from  the  commencement  of  the  disease  **  (Wilson  Fox). 

(d)  Tuber* dilomji   aufl   Marriage^ — Under   the    subject    %tf   nt\)^|fn<*^ia 
comes  the  question  of  the  marriage  of  person.'?  who  have  bad  tulKTruKi 
sis  or  in  whose  family  the  disease  prevails.     The  foil  owing-  brief  st^il 
ment"^  may  be  made  with  reference  to  it : 

(1)  8ubjeet«i  with  healed  lymphatic  or  Ijone  tubeRuilosis  marn*  wilh 

Eersoual  impunity  and  may  beget  healthy  ehildren.  It  l^  utideniahK 
owever,  that  in  such  families  scn:ifula,  t*aries  of  the  boiK%  arihnii.% 
cerebral  and  pnlmonarv  tidjorculosis  are  more  cununoii,  \\  bii'b  i,**  it, 
"  h^redit^  de  graine  on  herC'dit^  de  terrain/^  as  the  Freneli  have  ii — 
the  84^ed  or  the  soil,  or  both  ?  We  cannot  yet  say.  The  risk**,  howevef, 
are  such  as  may  pro|K*rly  be  taken. 

(2)  The  ([uestiou  of  marriaffc  of  a  person  who  has  arre?*te<I  or  eur^I 
lung  tiil)ercidosis  is  mort*  dilficult  to  decide.  If  a  male,  the  jw^rHinal 
risk  is  not  so  great;  and  when  the  health  and  strtMigth  are  gooil,  the 
external  environment  favorable,  and  the  family  history  not  extremely 
bad,  the  ex|K'riment — for  it  is  such — is  often  successful,  and  many 
healthy  and  ha})py  families  are  begotten  under  these  circumstances.  In 
women  the  (juestion  is  complicated  with  that  of  childlx^aring,  which 
increases  the  risks  enormously.  With  a  hK*alized  lesion,  absence  of 
hereditary  taint,  gomi  physique,  and  favorable  environment  marriage 
might  be  jXM'niitted.  When  tuberculosis  has  existed,  however,  in  a  girl 
whose  family  history  is  bad,  whose  chest  expansion  is  slight,  and  whose 

hysi([ue  is  below  the  standard,  the  |)hysician  should,  if  possible,  place 
is  veto  upon  marriage. 

(3)  With  existing  disease,  fever,  bacilli,  etc.  marriage  should  Ix^  abso- 
lutely })rohil)ited.  Pregnancy  and  j>arturition  hasten  the  proc»ess  in 
almost  every  case.  There  is  much  truth,  indeed,  in  the  remark  of 
Dubois:  ^'  If  a  woman  threatened  with  phthisis  marries^  she  nmy  be4ir 
the  first  accouchment  well  ;  a  second,  with  difficidty  ;  a  third,  never." 
(On  this  subject  the  monograph  of  K(»il)niayr,  Die  Ehe  Tnf>€rcHlos(ry 
may  l)e  consulted  with  advantage.) 

Prophylaxis  in  Tuberculosis. 

The  measures  directed  to  the  prevention  of  tuberculosis  may  be  con- 
sidered under — first,  those  which  are  concerned  with  the  destruction  of 
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the  widespread  germ  ;  and  sriiond,  meat^iires  directed  to  maintain  tlie 
nutriticHi  of  the  individual  at  its  maxirnnra. 

(ftfirrai  JL'asiirvH, — {ft)  Disintirtion  of  the  sputnnj.  Tlie  most  coni- 
jiiiio  metliod  of  dissemination  of  the  tlisease  is  witli  tlu'  exjx'etumtion 
of  tiiherc'ulons  patients.  In  a  dried  fMrni  it  is  spread  Ijroadeast  witli  tlie 
dust,  and  every  jmtient  iu  i\w  stage  of  cavity  is  a  foeus  of  (hinger.  When 
one  Cijnsidei's  that  sneli  a  )>atient  may,  as  shown  hy  Nuttidl,  exj>eetoratt*, 
at  a  very  moderate  estiniiite,  from  two  to  four  billions  of  bacilli  in  the 
twenty-fonr  hours,  the  *  lander  is  by  tm  means  imaginary.  The  patient 
shoiihl  be  ihreeteil  always  to  use  a  spit-enp  or  the  baadken  hief,  und 
never  to  >pit  on  tli<'  rtnor  nr  on  the  gronnd.  The  sputiini*  may  lie  disin- 
teeted  hy  thorongb  boiling  or  a  solution  of  earbolie  acid  of  the  stn  ngth 
i)f  1  ;  2U  may  be  put  into  tlie  spit-eup.  The  hantlkerchiefs  used  by  the 
patients  sboidd  l>e  thoroughly  iKiiled.  It  should  be  explained  frankly 
to  tli(*  |>ati<'nt  that  the  risk  praetieaily  is  from  this  source  alone,  and  the 
friends  should  he  given  to  umlerstaiMl  that  vvitli  due  preeautions  tlie 
danger  of  nursing  and  earing  for  a  eousumptive  is  nrtf  ft/ifjht  itiderd. 
The  patit'Ut  should  o(*en}>y  a  single  bed  in  a  well-ventilateil,  airy  room. 

In  the  advauee*!  stages,  when  tlie  diarrhoea  is  pivsent,  the  stools 
should  r)e  carefully  disinfecte<h 

The  disgusting  lialiit  of  ex]M*etru*ating  in  |mblie,  wliieh  is  so  etimmon 
in  this  country,  should  l*e  tatHmetb  and  in  public  conveyauees,  sut'h  as 
litreet'cars,  slitiuld  be  strietly  torbidcK'n,  It  is  no  liaitlship  to  nak  a  con- 
sumptive to  carry  some  eouvcnient  torin  of  spit-eup. 

As  alreaily  mcntiontKl,  the  public  has  already  been  pretty  widely 
instructed  as  to  the  importance  of  care  in  dealing  with  tnbeiTulosis. 
Hospital  autljoriiies  and  health  l)oanls  could  issue  with  advantage  a 
leaflet  such  as  that  whieh  (Virnet  has  ])reiKUvd,  winch  reads  as  follows: 


^^  Prokelion  from  Cotimimpiifm, 

"The  raost  destructive  diseai^e  of  the  human  race  is  consumption 

(tuberculosis).  It  ciirries  olTa  seventh  of  the  (jojmlation.  In  Crernianv 
alone  there  die  yearly  of  consnmptitui  wcllnigh  15ii^0Uil  jMM>p!e. 

**  It  has  nowlwen  dis<*oven'd  that  this  <liscasc*  is  caused  by  the  inhala- 
tion of  a  germ,  a  so-ealled  bacillus.  It  is  infectiijus — that  is,  it  can  be 
given  by  any  [lerson  to  another.  But  neither  the  lm»ath  nor  the  |>er- 
spimticm  of  the  jiatient  is  at  all  daugenui.«!,  as  iis*>d  ti*  be  supposed. 
Infection  generally  takes  place  tlirougli  the  spit,  and,  aceopling  to  the 
latest  impiirit^s,  i/sfx-cially  when  the  spit  is  discharged  bv  the  cousumj>- 
dve  upon  tlie  flutir  or  iu  a  handkcn  hicf,  where  it  dries  luul  becoiues 
dust,  and  ^(Miie  of  the  swarm  of  germs  c<uitained  then  in  are  irdialt^*!  by 
hciilthy  pt^ople. 

"  Many  other  diseasen,  such  a-^  <liphtheria,  jmeumonia,  and  various 
forms  of  (%^itarrh,  may  be  communicated  in  a  similar  way. 

**  i  onsuniptives  endanger  not  imly  those  aljout  them^  hut  themseU'es, 
thrnugh  the  drying  of  their  spit,  bc«*inisc  they  again  inhale  tl«e  dis- 
charged and  dried  bjicilli,  and  thus  infect  hitherto  80und  parts  i»f  their 
lungs. 

*^SiK'h  infection  may  be  avoided  if  consumptives — ^and,  indeed,  all 
who  have  a  chronic  <'ough  with  ex[>eetorutton — kecji  this  ex|K*eturation 


B^B  raoij^t ;    if  tht\v  give  up  Kpitting:  on   the  flix>r  or  Into  si  hnml- 
»il£ief,  anil  ulwavti  use  a  spittoon  which  h  emptied  down  the  watt-r- 
et 

'Spittoons  inui^t  he  placed  whertner  iK*cei^s:irv,  in    evert^  enelrw^f 

ffi  frefjuented  by  men.     They  ought  not  to  be  filled  with  saind  or 

^dust,  bnt   either  left  entirely  empty  or  supplied  with   a    veri    lii- 

water.     They  ought  to  l)e  at  Imnd  in  suftieient   numbei>^  in  'ev»?n- 

■^xrtment  of  houses,  in  workj^hijps  and  ikctories,  in  cH>iiiitin^-hoiii>^% 

tnx>ls,  ottiees,  public  plaees,  in  corridors  and  on  8taim,  ^u  :i?f  tn  givi* 

rery  one  a  convenient  opjwrtunity  of  ob^serving  the^^ie  injiincfioti^, 

"In  thi^  way  healthy  [H*ople  who  have  to  remain  within   the  sainf 
oom  tif?  consumptive?!  will  be  almost  entirely  i»rotected  from  infi-erioij. 
**  Posters  ought  to  be  put  np  in  fket<>ries,  workphK*es,  etc,  fiirbiddifiir 
most  strictly  spitting  upoti  the  floor  or  into  a  bandkerc^hief, 

"  On  the  street,  where*  spitting  can  seareely  Ije  pre  veil  te^l,  eertaiu 
other  circumstances  diminish  the  risk  of  infection* 

"  Let  even^  man,  even  though  suflering  from  an  ordinari*  cough,  dif^ 
charge  his  spit,  not  on  the  ground,  not  in  a  pocket-handkerchief,  hut 
alwaysi  in  a  spittmjn. 

'*  Milk  ought  J  as  far  as  jwissiblej  to  be  used  *mly  after  Imiling,  espe- 
cially by  ehiklren,  invalids,  and  convalest^'nts- 

**  By  the  strict  observance  of  these  injunctions  consul nptiv€*s  utt* 
made  almost  harinless  to  th<>6e  about  tbeni;  and  all  the  mor^i  tliat  tlif 
bacilli  can  live  outsitle  the  body  <>nly  for  about  six  nionlhii,  it  niav  Iw* 
hoped  that,  if  these  rules  are  fcilloweil  out  by  the  sick,  const miption  in 
general  will  diminish." 

(fj)  In  la i^e  cities  the  health  lioartls  should  Ik*  em jiowercnl  to  t'any 
out  trertain  regulations.  The  measures  which  have  been  iidopttHl  In-  tin* 
Board  of  Hi^alth  at  New  York  are  not  only  exUvmely  rt*asoiiabl«%  but 
may  hv  rctonooeiided  lu  other  citie»  ar^  liiodcl.-?  lu  i'ulluw  : 

^^1.  The  department  will  hereafter  register  the  name,  address,  sex, 
and  age  of  every  [)erson  suffering  from  tuberculosis  in  this  eitv,  so  far 
as  such  information  can  be  obtained,  and  respectfully  requests  that  here- 
after all  physicians  forward  such  iidbrmation  on  the  postal  cards  ordi- 
narily employed  for  reporting  cases  of  contagious  disease.  This  informa- 
tion will  be  solely  for  the  use  of  the  department,  and  in  no  case  will 
visits  be  made  to  such  ])ersons  by  the  inspectors  of  the  dejiartment,  nor 
will  th(*  de])artment  assume  any  sanitary  surveillance  of  such  j>atients, 
unless  tiie  person  resides  in  a  tenement-house,  boarding-house,  or  hotel, 
or  unless  the  attending  physician  requests  that  an  insjx»etion  of  the 
premises  l)e  made  ;  and  in  no  case  where  the  person  resides  in  a  tene- 
ment-house, boarding-house,  or  hotel  will  any  action  be  taken  if  the 
physician  recpiests  that  no  visits  be  made  by  ins]K»ctors,  and  is  willing 
himself  to  deliver  circulars  of  information  or  furnish  such  equivalent 
information  as  is  recjuired  to  prevent  the  communication  of  the  disease 
to  others. 

"  2.  WIktc  the  department  obtains  knowledge  of  the  existence  of 
patients  with  pulmonary  consum])tion  residing  in  tenement-houses, 
boarding-houses,  or  hotels  (unless  the  case  has  been  reported  bv  a 
physician  and  lie  reipiests  that  no  visits  be  made)  inspectors  will  visit 
the  ])reniises  and  family,  will  leave  circulars  of  information,  will  instnict 
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tho  person  suffering  from  consumption  and  the  family  as  to  the  measures 
which  should  be  taken  to  guard  sigiiinst  the  spread  of  the  disease,  and, 
if  it  is  considered  necessar}',  will  make  such  recommendations  for  the 
cleansing  or  renovation  of  the  apartment  as  may  be  required  to  render 
it  free  from  infectious  matter. 

"  ;i.  In  all  cases  where  it  comes  to  the  knowledge  of  the  deixxrtnient 
that  premises  which  have  been  oc<;upied  by  a  consumptive  have  been 
vaulted  by  death  or  removal,  an  insjxjctor  will  visit  the  premises  and 
dire(»t  the  removal  of  infected  articles,  such  as  carpets,  rugs,  be<lding, 
etc.,  for  disinfection,  and  will  make  such  written  recommendations  to 
the  board  as  to  the  cleansing  and  renovation  of  the  ai>artment  as  may 
be  refjuired.  An  order  embodying  these  recommendations  will  then  be 
issued  to  the  owner  of  the  premises,  and  compliance  with  this  order  will 
Ik'  enforced.  No  other  {wrsons  than  those  there  residing  at  the  time 
will  be  allowed  to  occupy  such  ai)artments  until  the  onler  of  the  boanl 
has  JM^en  complied  with.  Infected  articles,  such  as  carpets,  rugs,  etc., 
will  be  removed  by  the  dejxirtment,  disinfected,  and  returned,  without 
charge  to  the  owner. 

**  4.  For  the  prevention  and  treatment  of  pulmonary  tul>en»ulosis  it 
becomes  of  vital  inijwrtance  that  a  jwsitive  diagnosis  shall  be  made  at 
the  earliest  possible  moment,  and,  that  the  value  of  bacteriological 
examinations  of  the  sputa  for  this  purpose  may  be  at  the  serviw  of 
physicians  in  all  casc»s  not  under  treatment  in  hospitals,  the  department 
is  j)r(*jMin'd  U)  make  such  bacteriological  examinations  for  diagnosis,  if 
siimples  of  the  sputa,  freshly  discharged,  are  furnished  in  clean,  wide- 
necked,  stopjK»red  bottles,  accompanied  by  the  name,  age,  sex,  and 
address  of  the  patient,  the  duration  of  the  disease,  and  the  name  and 
address  of  the  attending  physician.  Bottles  for  collecting  such  sjmta, 
with  blank  forms  to  l)e  filled  in,  cjin  l)e  obtainc^l  at  any  of  the  drug 
stores  now  us(h1  as  stations  for  tlie  distribution  and  colliH'tion  of  serum 
tubes  for  diphtheria  cultures.  After  the  sputum  has  l)een  (»btain(Hl,  if 
tiie  bottle,  with  the  accomjmnying  slij)  filled  out,  is  left  at  any  one  of 
these  stations,  it  will  be  collec^ted  by  the  department  and  exauiincMl 
microsi'opically,  and  a  r(»jK)rt  of  the  examinatitm  forwanled  to  the  attend- 
ing jJiysician  free  of  charge*. 

**  T).  The  authorities  of  all  public  institutions,  such  as  hospitals, 
dis|K«nsaries,  asylums,  prisons,  homes,  oXi\,  will  be  nnjuired  t<»  furnish 
to  the  <l(»jKirtment  the  name,  s(»x,  age,  (K*cu[)ation,  and  last  ad<lress  of 
every  consumptive  (M)ming  under  observation  within  s<»ven  davs  of  such 
time." 

(r)  IiispfTfion  of  Dalricn, — A  certain  proportion  <»f  eases  of  tubercu- 
losis, particularly  in  children,  are  caused  by  the  drinking  of  milk  of 
tubrrciilous  cows.  Every  <lairv  supplying  milk  to  the  city  should  be 
syst<'niatically  inspi'cted,  and  full  jm^wcp  sIkmiM  be  given  t(»  confis<'ate 
and  kill  sus|H*cted  auimals.  Where  this  systematic  insjx»ction  is  not 
carried  out  the  milk  should  be  boih'd. 

((I)  Sklllnl  viicrinary  inHprrfifni  should  be  made  at  the  abattoirs  of  the 
carcasses  of  all  auimals.  Tli(»re  is  much  less  danger  of  infecti<m  through 
meat  than  through  milk. 

T\w  widespread  diflnsion  among  th(»  j)ublic  of  knowledge  on  the  sub- 
ject of  tnber<'nl(»sis  will  uu<loul)te<lly  be  very  beneficial.     Such  societies 


840 


TUBKRCULOSm 


have  h 


d  in  PhlUKi'lfihia  for  the 


ah  nave  ix-t'n  (iriranizofl  in  l'Jiila<1eJfiUia  lor  tlie  prevention  uf  the  tii>c:LH' 
M*ill  do  irri'at  ^u«mI  hy  teacliing  jmijM'r  nieusuix^t?  of  [)n)tectit)n  a^aiiLst  tlir 
disoase  anrl  hy  iiirtiit'iirlnj^  puljJie  ojjinion  in  thij*  rijjrlit  direction.  Many 
jiorsons,  v\'vn  nnnnig  physician,^,  ix^gard  it  a6  a  groat  hiini.ship  that  n 
<'onsun»ptiv(*  .slirmlil  be  under  the  sunTillanre  of  tlie  health  hujird,  hnl 
the  measures  refpiii^d  to  be  eiirried  ont  in  the*  inten'st  of  public  safetv 
ai*e  neither  exaeting  nor  irksome.  Sanitarian>,  Iiowcver,  must  not  \ye 
eonient  witVi  siic^h  measures  as  art*  dinrted  against  tlie  serf/  nlone.  In 
the  larger  eities,  jKirtiealarly  those  with  ajirnnv  streets  and  high  lene- 
nient-houK's,  these  measures  must  he  eonibiiuHl  Avith  otliers  d5rc»ctc*d  to 
inipriivenu'iit  «if  tlie  eonditions  under  whieh  many  of  the  |»eople  Iivc» 
partieuhirly  to  i>htniiiing  ek^an,  dusth'ss  sti'eet*?  and  atiordingn  fuuximiitn 
amonnt  of  fresh  air  and  sunsliine. 

[fufii-ftlfttii  Pntphi/lff.ris, — ^A  nitither  with  ]>ulnn>narv  tiilM*rt*ulo^ii 
Mlandd  not  he  allowed  to  siiekh^  her  (*hild*  An  infant  h«»rn  into  a  fannlv 
in  whi<*h  tuf*ereulosis  has  prevaile4l  or  horn  of  tuhereuhais  jMirentti  shoiUd 
be  watched  with  sjx^eial  eare,  and  gnartled  jmrtienlarly  against  catarrtml 
affeeticms  oi'rdl  kinds.  Tin*  <M»nvak'seenee  fn^m  the  fevers  of  cduIdhf>od, 
more  jKirtienliU'ly  measles  and  whooping  eough,  sliouhl  he  watched  wilK 
sjR'eial  ait(  atioa.  A  fre(|uent  eanse  of  impaired  vitality  in  young  eluhln'n 
i>  the  eondition  iA'  the  tonsils.  On  the  first  indieiUion  of'  raouth-brealhing 
a  thorough  exnmiuation  shoalil  he  made  for  adenoid  vegetatii>ns,  which 
if  pii'sent  >houhI  be  removtHl,  If  a  ehild  has  also  recurring  attacks  of 
tonsillitis  and  the  organs  are  at  all  enlarged,  it  is  hest  to  have  them  cut 
out. 

The  ehild  should  he  elotlied  in  Hannel  and  live  in  the  ojM/n  air  ai* 
muehas  pc»ssihle*  Tlie  sh^epiiig  room  at  niglit  should  he  well  ventilated. 
It  is  a  gtHMJ  praetiee  for  the  mother  to  batlje  the  thn^at  and  ehest  of  the 
child  every  morning  with  cohl  waiter.  The  nieals  should  be  at  n'gular 
hours,  the  fiHx]  plain  and  siihstantial,  and  the  ehild  shouhl  Ix*  cncnur- 
aged  to  drink  milk.  Many  children  have  when  young  an  avei>ion  to 
tats  of  idl  kind^,  htit  they  shuuld  [)e  ^'UnMU'iiged  to  tid%e  ereani  and  but- 
ter ancl  milk.  If  the  ehild  lieeoines  amenu'e  or  it>  health  seems  fniling, 
eml-liver  oil,  the  syrnp  of  the  i^wlide  of  iron,  and  arsenie  an^  the  l>cst  toino. 
If  tlie  du*mx  IS  naturally  huig,  narr(»w,  and  eontraeted,  si»metlung  may 
1k'  done  to  improve  the  eontlition  bv  systematic  puhnonim*  gynniasrics 
and  regulated  exen*ises.  In  the  ehoic<'  of  an  oc-enjiation  prefen^m^ 
should  bj"  given  to  an  out-dc*or  life.  Families  with  a  marked  pre- 
dispositinn  to  the  disease  should,  when  possihh*,  n'side  in  an  equable 
climate. 

Treatment  of  Tuberculosis. 

(ft)  Dietetic  Treatmext. — As  the  healing  t»f  a  tiil>ercuIous  pnx'ess 

is  largely  dejx'ndent  upon  the  state  of  genenil  nutriti^ai,  the  question  of 
diet  lieenmes  of  the  very  tirst  importance.  Pi^rsistent  failure  pnqHTly 
to  digest  food  is  an  nutjivorahlc  fcatnir  in  any  (*ase.  \Ue  variations  in 
this  respe<^t  are  reniarkaljle.  There  are  |mtient.*  in  whom  the  ai>[x*tito 
and  digestion  an*  not  disturbed  in  the  j^lightest  degreCi  and  whiff*,  as  a 
rule,  these  an-  the  nujst  ho]>eful  sulijeets,  even  in  such,  in  spite*  of  activt* 
powders  of  digestion  and  assimihjtion,  tnlierculosis  may  make  mpld  uhmt. 
ress.      So  soon  as  the  tliseasc   is    rccc»gnized    the   practitioner  siioum 
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^iiipliaHizt'  to  the  patient  and  lu  tlie  tVkiHls  ttic  in»cessity  of  the  inmt 
careful  attt^ntioii  to  diet,  ami  his  lu^tiiiettons  ?ih«>nld  lie  spetnhe,  not 
genera  L 

In  the  initial  sta;r<'s,  wilii  irregular  fever  and  irritative  con^h,  there 
in  \os^  of  appetite,  at  tiinofs  nausea  or  even  a  jM>sitiv(*  aversion  to  focxL 
<  'are  f^honld  he  taken  tliat  tins  condition  is  not  aggraviited  by  rough 
niixtnn^^,  ereasotc,  c^wJ-liver  oil,  and  liypopho^phites  with  whieh  th<? 
jxUiont  is  too  often  at  tliis  jwrifKl  *lrerieheth  In  the  pronouneed  gjistrie 
irritahility  of  the  early  >ta^^es  it  is  best  to  etmhiie  I  lie  jttitient  to  a  li(pnd 
diet,  ei»nsi>tinjjr  <jf  one  of  tlie  milk  prejKirations,  witlj  or  withcait  eg^ 
allnnneu  aJid  meat  jniees.  The  milk  may  he  taken  either  niw,  diluted 
with  A|M»llinari>  or  seltzer  water,  or  half  an  <aniee  of  lime  wat^r  is 
addetl  to  eai^li  jsrlash,  or  it  may  be  iieptoniisetl,  tliough,  as  a  rule,  the  dig- 
af?reeal>le  taste  is  very  objeetidualile  to  tuberenhHis  patients.  Butter- 
milk, kunmyss,  i»r  kefir  sometimes  a^^rees  iiujeli  hettiT  than  tlie  simple 
milk.  When  there  is  an  insujK'ndde  ohjeetiim  to  milk,  the  nient  jniees 
and  senqM_^<l  meat  nml  meat  tmko?^  may  be  use<b  and  these  artieles  made 
from  the  fresh  meat  are  to  he  nineh  preferred  to  the  l>erf  jK'ptonoids  and 
other  simihir  |>repinitions  <rn  the  market. 

Eggs  form  a  mt>st  ijupnrtant  article  of  dietary  in  early  tubereiiJosis, 
Patients  are  not  always  aide  to  eat  the  y<jlk,  but  wIm^u  the  pro(>er  amount 
of  milk  is  not  borne  the  egg-white  is  a  us</ful  addition,  and  is  tisually 
easily  digested.  When  theiv  is  mneh  gastric  irritahility,  a  glass  of  hot 
water  early  in  the  morning,  or  in  extreme  e^ises  lavage,  wilt  be  found 
us(^ful.  It  is  mrely  necessary  to  retiort  to  Debove's  method  of  forced 
tmling,  in  whieh,  aftiT  lavage  of  the  stomaeli,  a  mixture  is  given  through 
the  tube,  r»«intaining  a  litre  of  milk,  an  v^g^  and  one  liuntlred  grammes 
of  very  linely  minee<l  na-at,  A  patient  will  sometimes  take  this  thrt*e 
titnes  a  day  witlinut  sjx'cial  disturbance.  It  is  not  often  that  one  has  to 
resort  to  rectal  alimentation  in  the  early  stiiges  of  tnlK*reulogitJ.  When 
solid  frNKl  (*au  be  taken  a  varied  iliet  may  l>e  given,  in  whieh  the  albu- 
mijioiis  (dements  largely  |irevail,  and  to  which  are  added  the  mon*  easily 
digested  fruins  of  vegetaliles.  Usually  four  or  even  five  light  meals  are 
better  home  than  three  large  ones.  On  a  mixed  diet  thr*  patient  clues 
not  nctHi  so  niiadi  milk,  and  if  plenty  of  cream  and  goiwl  butter  is  taken 
it  is  well  rjot  to  insist  UfMUi  its  use.  These  measures  may  prove  of  no 
avail  whatever  in  the  ti*i'atment  of  a  eawe  unless  the  jiatientV  surround- 
ings are  favond)le,  and  imfUNivemcnt  in  the  digestion  may  not  iK'enr 
until  he  rtiuoves  from  liouic  or  begins  an  ttpeu-air  life.  As  already 
iin-ntioiied,  very  s[H'cial  eare  sliould  1h*  taken  not  to  aggravate  tlie  dys- 
peji>iri  by  medicin(\s»  As  a  rule,  the  bitter  tonics,  with  acids,  and  the 
|n^cj>!jrati*uis  of  malt  are  well  borne  and  are  very  uneful. 

In  the  later  stages  of  tnlK^renli^sis  the  «lyspcptic  sym])toms  may  again 
he  the  most  troublesome  sympbaus  to  combat,  and  the  jnitient  u>ually 
d*K*s  best   u]iou  the  allnuninr»us  diet  referred   to  above. 

Alenliul  ^liould  not  be  given  as  a  routine  matter  to  tnlMTculotm 
jiiitii'Uts.  It  is  often  lienetieial  in  «'ascs  with  feeble  digestion  anVl  high 
fever  and  in  the  later  stages  of  tlie  disease,  when  the  hexirtV  action  be- 
Cfiroes  nipid  and  weak.  There  are  cases  in  which  three  *jr  four  ounces 
of  widskey,  taken  as  milk  punches  or  given  with  the  l'j:^  albumen,  seem 
to  promote  the  appetite  and  improve   the  general   nntrition.     Routine 
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inistnition  h  not  advisable^  and  there  is  no  evidence  to  uplH^lil  tluiiM 
that  the  persistent  use  of  uh*ohol  pr(»niOtes  ii braid  chatige^  iii  1^ 

.*rciihjnii  area.«. 

//)PrLMONAiiYOYM>ASTics. — ^Iii  incipient  ca.^^es  much  beDetit  ra^Iu 

1  systeinatieally  carried  out  foreetl  iii!^|jinitorv  movenieiit.*^,  whidj 

lease  the   chet^t   eajMeity  and    tivor  jjartienhirly  expaiiniim  of  tlit- 

es*     Thepiitient  whoiikl  be  direeted  to  draw  sh»wly  the  fuUe^ii  piwi- 

in.Hninition»  raising  at  tlie  .same  time  the  arms  above  the  hc^d.    At 
»  end  of  the  act  the  breatli  may  1k^  held  ibr  a  few  ni omenta,     Tho?< 

>rts  may  l>e  rt'|ieated  slowly  for  from  ten  to  fifteen  nllnllte^,  niomine 
id  evening.     The  pnictiee  i^hoidd  be  curried  out  .«ysteninttf*all\%  ami 

ercnrrent  haemoptysis  or  high  fever  should  bt^  alone  regnnh^l  n^  v*}n* 
jndieations.     Sometimes  ymns  in  the  side  are  prod  need  at  first,  pn>l>* 
Ay  from  .stretching  of  pleural  adhesions,  but  they  tisimllv  diifuippear 
with    pei^istenee  in  the  effort* 

(r)  Climatic  TnEATMENT.-^The  essence  of  the  treatnuMif  of  Uiht- 
sulosiB  by  climate  is  a  life  in  the  frcs^h  ain  A  majority  oi"  the  im- 
forttniate  victims  of  tuben*nlof*is  live  in  small  rtRims  in  Hiniill  htm?*Ts 
and  even  tlie  outside  air  can  scarcely  be  called  pure;  yet  i*veii  in  tmr 
largt  r  cities  it  is  at  any  rate  frmh  in  comparison  with  the  tinaliiv  of 
the  Jiir  bi'eathed  in  ro«pms  heated  above  70"  and  with  all  imsHible'iiVf*- 
nues  of  ventihitii>n  ehxsetL  Asa  large  pnmt>rtitin  of  all  [tiitieni!^  hpp 
unable  to  §eek  any  change,  the  Hi'tit  <hity  of  tlie  physician  is  to  ■****'  lAliat 
can  be  done  in  the  way  of  fi'csh-air  tn^atnient  at  home.  The  jwiiit'ai 
and  friends  must  first  be  convinced  of  the  necessity  for  fn>h  air  aiid 
their  mindi*  di^bused  of  the  dread  ot' eatehiii^  cold.  P^ven  in  -imall 
houses  the  minshine  reaches  ^ome  rooms  for  a  eertuiii  |w*riiMl  of  the  dar, 
and  tlie  jiaticnt  sh^ndd  be  i-f>vercd  warndy  in  the  bed,  the  Iw^d  wheeled 
in  the  sniishinc,  siod  the  windows  op/ncd  widely.  In  otbrr  iii>taiiee5 
the  patient  may  rest  for  hours  on  a  couch  on  the  vertinda.  Even 
in  the  winter  niontlis  no  degree  of  cokl  contra  indicates  this  oijen-air 
life.  With  plenty  of  rugs  and  clothing  this  practice  may  be  carried 
out  even  with  the  most  delicate  patients,  who,  as  a  rule,  quickly  learn  to 
appreciate  the  benefit.  The  sleeping  room  should  have  a  southern 
exposure,  and  if  possible  an  open  fireplace.  The  patient  should  sleep 
with  the  window  partially  ojkmi,  and  it  is  an  easy  matter  even  in  small 
rooms  to  ])revent  any  draught  from  blowing  directly  upon  the  be<J. 

In  the  c(>m])aratively  limited  number  of  persons  who  aix*  able  to 
leave  their  homes  the  doctor  is  called  upon  first  to  decide  whether  the 
patient  is  in  a  condition  to  travel,  and  second  to  choose  the  localitv  to 
which  to  send  him.  Patients  with  disease  localized  at  one  apex  and 
witiiout  liigii  fever  or  nuieli  constitutional  disturbance  can  be  ?4ent  awav 
with  advantage.  Cases  with  rapid  tuberculous  consolidation,  high  and 
irregular  fever,  and  rapid  loss  in  weight  are  better  at  home  until  some 
lull  takes  place,  or,  at  any  rate,  until  there  is  some  positive  indication 
that  tlie  case  is  not  one  of  phthii<is  fforida. 

With  well  marked  cavities,  hectic  fever,  night  sweats,  and  pr<^re»- 
sive  emaciation  the  physician  should,  when  possible,  resist  the  importu- 
nities of  the  patient  and  friends  (which  are  often  under  these  circum- 
stiinces  most   urgent)  and  keep  the  subject  at  home. 

In  deciding  uj)on  a  suitable  climate  there  are  many  questions  to  be 
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considered  besides  those  relating  directly  to  the  disease,  particularly  the 
patient's  circumstances,  constitution,  etc.  The  climatic  treatment  of 
tubercuilosis  is,  after  all,  only  the  oi)en-air  plan  under  more  favorable 
auspices.  There  are  three  recpurements  in  a  suitable  climate :  pure 
atmosphere,  an  equable  temperature  not  subject  to  rapid  variations,  and 
a  maximum  amoimt  of  sunshine.  Living  an  out-door  life,  it  makes 
little  difference  where  the  patient  resides  if  these  factors  are  present. 

The  purity  of  the  atmosphere  is  the  first  consideration,  and  it  is 
this  requirement  that  is  so  well  mot  in  the  mountains  and  forests. 
Dryness  of  the  air  is  a  factor  upon  which  perhaps  too  great  strt»ss  has 
been  laid.  Colorado  and  parts  of  Mexico  are  ideal  dry  climates ;  for 
example,  at  Denver  the  total  rainfall  fer  annum  is  rarely  more  than 
fourteen  or  fifteen  inches,  and  the  relative  humidity  is  also  verj'  low. 
That  dryness,  however,  is  not  an  essential  factor  is  seen  in  the  beneficial 
results  obtained  in  certiiin  health  resorts,  such  as  Torquay  and  Falmouth 
in  the  south  of  England,  one  of  the  most  humid  atmospheres  in  the 
world. 

Altitude  is  a  secondary  consideration.  The  rarefaction  of  the  air  is 
of  great  benefit  in  certain  cases,  and  the  increase  in  the  freciuency  and 
depth  of  the  respirations  and  the  changes  in  lung  capacity  and  in  the 
size  of  the  chest  are  very  beneficial,  particularly  in  the  early  stages  of 
the  disease. 

Eciuability  of  the  climate  is  a  factor  of  great  imiK)rtance.  Sudden 
changes  of  temperature,  particularly  when  combined  with  high  winds, 
are  very  trying  to  consumptives.  Low  temperatures,  formerly  so 
dread(Hl  in  tul)en»ulo8is,  have  been  found  by  the  exiKirience  at  the 
Adirondacks  and  at  certain  Swiss  resorts  to  be  beneficial.  Practically, 
the  <li vision  of  Jaccoud  into  climates  of  low  and  of  high  level  is  the 
most  satisfactor}',  the  former  being  more  sedative*  and  soothing,  the  lat- 
ter stimulating  and  invigorating.  Of  low  level  climates  in  Euroj)e,  the 
Riviera,  Egypt,  Algiers,  and  some  of  the  resorts  in  the  south  of  Eng- 
hind  are  the  most  fr<»quented — in  America,  the  Bermudas,  the  West 
India  islands,  Florida,  and  the  coast  of  California.  They  are  most 
suitabh'  for  cases  of  advanced  tuberculosis  with  fever,  for  those  cases  in 
which  the  softening  is  progressive,  for  the  subjects  of  chronic  fibroid 
tuberculosis  with  emphysema,  ami  for  jKitients  with  the  severer  com- 
j)Iicati(>ns,  as  tuberculosis  of  the  larynx  and  the  intestines.  ^lany  of 
the  m(»st  beneficial  of  these  comj)anitiveIy  low  h»vel  resorts  are  inhmd, 
and  in  this  country  Aiken  in  South  Carolina  and  Thomasville  in(ieorgia 
are  examples  of  warm  dry  climates  which  prove  very  InMieficial  in  many 
cases  of  tuberculosis. 

The  high  altitudes  an*  j)articularly  beneficial  in  the  early  stages  of 
the  disease,  before  cavity  formation  or  before  extensive  consolidation 
hav(»  (M'curred,  and  when  there  is  not  much  fever.  Chronic  cases  with 
hectic  fever,  extensive  <lisease  at  both  apices,  great  canliat'  irritabil- 
ity, emphysema,  and  serious  complicati(»ns,  laryngeal  or  intestinal,  are 
imsuited  to  high  altitudes.  Many  (»f  the  most  favorable  of  these  re- 
sorts have  only  medium  altitudes,  fnuu  1 ')()()  to  30(K)  feet.  Such  in 
Europe  are  the  well  known  resorts  (»f  Falkenstein  and  Groerberado-' 
and  in  this  country  the  Adirondacks  and  Asheville.  Of  reflor 
high  altitudes,  froin  ;K)()0  to  7(M)()  fe<'t,  in  Europe  Davos  E 
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&unt-Mnritz,  iinil  in  tlii?^  cmnitrv  Culnnul^s  aiv  the  iK^j^t  kintwiu  Vvlh 
of  eiirly  tuijerciilosis,  us  a  rule,  tlii  wi'll  eitlicr  in  the  meiliimi  ur  high'^ 
altitnfk',^,  and  niMjne,-^ti()iial)ly  \mv  1^m\^  ii  kirger  jK^reoiitJige  <if  arrrj^t  i>( 
xhv  (lijicnso  in  thu  ^uliji'fti^  wliu  hsivu  jl^uih'  luirly  eithiT  to  the  A«Hn»n- 
tiurks  or  t^t  (\il<ira<lt»  than  {iniuii)r  those  who  liave  <:nne  to  the  Uav  level 
eU mates.  Fnnn  a  niecliuni  altitude,  soeh  as  tlie  Adiron<laek-.  a  [Kitieni 
after  a  re^iilenee  of  two  or  tJiree  years  may  return  witli  iuipitnity  to  the 
sea  level  In  a  majority  of  in^tanees  the  patient  \vhc»  gtK's  to  I'ohirailo 
must  make  u])  his  mi  ml  to  live  there.  A  iK:«nTianeiit  return  to  the  hii 
lev<'l  is  nirely  prartieal>ie,  and  reenrreiuv  of  thr  disease  not  infrecjuently 
follows  the  attem|vt, 

(//>  Tkkatment  IX  Sanitaria. — For  many  years  ?^>eeial  hosipital?* 
f(ir  pnlnnmary  tnliereuh»sis  have  existed,  hut  of  late  the  uttt*ntion  <»f  the 
profession  has  been  eiilled  to  tlie  ji^reat  ad  van  tagi^' uf  the  treatnieiit  of  the 
disease  in  instil  lit  ions  in  eoimt  ry  distriets  espeeially  suited  to  tlie  purjKJHe, 

In  KurojH^  the  sanitaria  of  Falkenstein  and  (fLierl>ei>dorf  are  the 
most  crlrhrated.  The  ftirmer,  founded  l»y  I)t'tt\v*4Ur,  is  situated  in  the 
Tamius  Mountains  at  a  liri;rht  of  -iO< )  metres  ahovi'  tlie  level  of  the  sea* 
Tlu*  elimaie  <loc^s  uut  ditfer  in  any  respeet  from  that  of  CVntnil  Ger- 
niany,  hut  tlie  air  i8  pure  and  free  from  dust  and  moisture.  Tlie  in>ti- 
tntinn  is  in  the  hands  of  a  conijmny  and  has  been  very  suecessfiiL  The 
ont-dtHir  treatment  is  niised  to  a  system^  and  it  is  stated  that  the  num- 
ber of  fwitients  eoutined  to  thiMr  roi*nis  is  only  about  8  per  cenL  in  thr 
summi'r  ami  i*  per  eeiit,  in  tlu^  winter. 

The  saniiurinin  at  (loerberstlorf  in  Silesia,  founded  by  Brt^hnier, 
has  aei^oninuHlalion  for  2ot>  jmtii*nts,  and  in  it,  too,  is  earried  out  in  a 
systematie,  ri^id  manner  the  (»|K*n-air  treatment  of  th<'  disease.  The 
results  in  Iioth  of  these  institutions  are  reinarkalile*  Reeent  statistieii, 
as  ^iveii  by  KnoptV  slunv  a  rtM*nvt'ry  of  ahtiut  2o  [)er  eent.  and  an  im- 
provt  nH*nt  in  from  45  tu  oU  ix*r  et-nt.  In  this  eonntry  the  Adiri»nda**k 
(.  otta^c  Sanitarium,  now  in  tlie  twelfth  year  of  its  existenee»  has  pn>ved, 
tnidtM'  I  lie  management  of  Trndeau,  a  imxiel  institution  of  ite  kind. 
It  lias  now  a  ra|>aeity  of  74  beds,  a  certain  miniber  of  which  ac^  frve, 
and  in  others  tlu*  ntte  is  suf4i  as  to  be  within  thi*  ivarh  of  |M>rs«>n.s  witli 
niiKh'rati-  means.  Of  91  jiatients  who  reniaint'd  from  thi*ee  to  forty- 
four  int»nth>,  the  average  resiilenrc'  tieing  ten  m*niths  and  twenty-five 
days,  111  vwir^^i^  were  apparently  cured;  in  31  the  disean*  was  arrested; 
ID  22  the  t»f>nilition  was  improvcHi ;  in  18  there  was  no  improve  r«»-iif ; 
and    1    |K»tient  died  of  tulx^reulnus  peritonitis. 

The  Saninae  Ainitarium  is  not  only  an  object  les^^on  of  the  gn  ai«-sf 
value  in  showing  how  tmich  may  he  dour  for  the  relief  of  tulMTvuhi?*!** 
in  a  [u*o|N^rly  arninired  institution,  but  it  also  dennmstnites  liow  flic 
seii^ntiHc  study  of  tuinTeulosis  may  Ix'  carried  on.  The  ginwl  examph* 
set  at  Saranae  has  been  followf^^l  in  other  places,  and  the  Shumti  Insti- 
tution in  Mussju'husetts,  inider  Vincent  Ii<>wtlitch,  has  also  sliovvt)  how 
nuu'h  may  be  done  in  a  similar  way  with  less  fiivorahh*  elinmtic  sur- 
rounditigs.  We  mav  Unik  forward  within  a  few  years  to  a  rapitl  ail- 
Vance  c>f  ihi?-  method  of  dealing  will*  tuberculosis,  (For  fnriht^r  infor* 
mation  with  reference  to  ^^uiitaria  the  resider  may  conl^ult  llie  e«aiiy  tif 
Knopf,  aln-ady  referred  to.) 
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These  sanitaria  are  largely  for  the  treatment  and  care  of  i>ay  jxitients, 
l>iit  in  time  cities  will  arrange  for  public  institutions  in  suitable  localities 
not  far  distant,  to  which  cases  of  early  pulmonary  tuberculosis  can  be 
sent  for  systematic  treatment.  The  civic  health  board  will  in  future 
provide  for  two  classes  of  pulmonary  tuberculosis — the  early  curable 
cases,  which  will  be  sent  to  sanitaria,  and  the  chronic,  incurable  cases, 
which  will  be  cared  for  in  well  conducted  hospitals  in  the  immediate 
vicinity  of  the  city. 

{e)  General  Medical  Treatment. — So  far  as  we  know,  there  are 
no  agents  which  have  a  special  and  peculiar  action  on  the  tuberculous 
processes.  The  chief  remedies  employed  against  the  disease  influence 
the  general  nutrition,  increase  the  normal  physiological  resistance,  and 
perhaps  render  the  tissues  less  liable  to  invasion.  The  following  are 
among  tlie  most  important  remedies  which  act  ust^fully  in  this  way  : 

Crcasote  and  ita  Derivatives, — Under  the  use  of  these  preparations 
many  tuberculous  patients  increase  in  weight  and  present  a  general 
amelioration  of  the  local  symptoms.  The  best  beechwood  creasote 
should  be  used,  given  either  in  pill  form  or  in  capsules,  alone  or,  as 
Sommerbrodt  recommends,  with  cod-liver  oil.  If  the  pills  and  capsules 
disagree,  it  may  be  given  in  a  solution  with  tincture  of  gentian,  alcohol, 
and  sherry  wine.  Sometimes  the  carbonate;  of  creasote  is  better  borne 
by  the  stomach  ;  as  it  contains  over  90  per  cent,  of  creasote,  the  dose  is 
the  same.  The  good  effects  of  creasote  depend  very  much  upon  the 
amount  the  {xitient  is  able  to  take.  One  rarely  sees  such  good  effects 
from  the  small  doses,  though  it  is  well  to  begin  with  a  couple  of  minims 
twice  a  day.  Patients  who  are  tolerant  of  large  doses  do  better,  and 
ten,  or  fifteen,  or  twenty  minims,  or  even  half  a  drachm,  three  times  a 
day  may  be  tiiken.  If,  as  is  only  too  fre(piently  the  c«se,  the  drug  dis- 
turbs the  stomach,  it  may  lx»  given  by  the  n^ctum  as  an  emulsion  with 
oil  and  egg.     Other  methods  are  by  inhalation  and  sul)cutaneously. 

Of  derivatives  of  creasote,  guaiacol  is  the  one  which  has  been  most 
freqiHMitly  useil.  It  may  be  administered  in  pearls  of  one  or  two  min- 
ims three  times  a  day,  or  it  may  be  given  hypodermically  in  doses  of 
one  minim  in  olive  oil,  and  is  very  often  for  this  purpose  combined  with 
icnloform.  The  carbonate  of  guaiacol  may  be  substituted  in  doses  of 
from  thrcii  U)  five  grains. 

Creasote  has  no  direct  action  on  the  tubercle  bacilli,  but  under  its 
use  in  some  cases  the  cough  lessens,  the  ex[)ectoration  diminishes,  the 
sweats  disappear,  and  the  general  nutrition  improves.  It  constitutes 
th(»  least  unsatisfactory  drug  in  the  treatment  of  the  disease. 

Arsenic  influences  very  favorably  the  nutrition,  and  may  be  used  in 
(loses  of  from  three  to  five  minims  of  Fowler's  solution  three  times  a 
day,  increasing  if  it  is  well  borne.  In  pill  form,  in  doses  of  from  ^  to 
^}^^y  increasing  up  to  ^  of  a  grain,  it  is  less  apt  to  disturb  the  stomach. 
Patients  who  «in  take  large  doses  for  a  considerable  period  of  time  are 
sometimes  much  benefited. 

Th(»  hypo  phosphite's,  of  which  various  preparations  are  on  the  market, 
are  useful  as  general  tonics.  They  have  no  sj)ecific  influence  upon  the 
tuberculous  processc^s.  The  hvpophosphite  of  lime  and  the  syrup  of  the 
icKlide  of  iron  are  sometimes  found  useful  in  combination. 

Cod'iirer  oil  is  useful  in  many  forms  of  tuberculosis.     It  acts  better 
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in  rlvililri'ii  tliiiii  in  a<Uih>.  It  may  be  given  in  toas|X)^infnl  doses  three 
ov  t'linr  times  a  day.  Wlu'ii  well  borne  ami  assimi luted  itn  iis^*  i^  often 
tulbjwed  by  a  marked  imprmement  in  the  genc^nil  romliticm.  In  an 
emul>i<ni  with  hyiKnibtL^pbite,^  it  is  sunietimes  In-tter  l)r»rnc\  In  the 
ghiiKhdur  tubercub»^iti  iif  young  ehildrun  it  seenii^  jiartienlarly  bene- 
fieial* 

Iron  is  useful  in  the  aufemia  of  tabereulosi??  under  eertain  oonditiona. 
When  nmeb  fever  is  jiresmt  <»r  when  iligcstioii  is  greatly  distnri>etl  it  is 
useless,  but  in  tin*  eldonwuueiuia  of  the  early  stages  there  is  no  renuxly 
m(»re  valuable,  (irreat  eare  must  be  taken  udt  t(i  disturb  the  strmnudi, 
partiiMdarly  with  the  stronger  pre|»amtious  of  iron,  ('liibln^n  usnnlly 
take  the  syrnp  of  the  iinlide  of  iron   readily, 

{/)  TUKATMENT  OF  SPECIAL  SYMPTOMS  IN  Pt  LMONARY  TrRKR- 
miosis. — (1)  Fever, — No  >ingh*  eouditiou  in  tubrreulosis  is  more  diffi- 
cidt  to  eomhat  than  the  pyrexia.  M  hru  high  and  jiersislt-nt  the  |Kitient 
ehould  l»e  at  nxf^  and  when  pmetieable  in  tbr  f^rt^sh  air  and  sunshine  for 
a  eonsideraltle  piirt  <jf  eaeli  day.  Hponging  witli  ti'j*iil  water  will  be 
found  Ix^netieial.  Drugs  are  most  unstitisfaetory,  Ifuinine,  <ligitalt9, 
aiiil  the  salieylates  may  he  tried,  and  the  r^ombi nation  i»f  the  tw<»  former 
drugs  is  siimetimes  follnwed  by  giwid  results.  Antipyrine  and  pheiia- 
ei^tiii,  if  used  at  all,  should  be  *'m ployed  with  <'aution,  as  in  full  fViH^ 
both  these  ilrugs  are  apt  to  cause  much  clepressi<in.  The  external  appli- 
eathni  of  guaiaeol,  fifteen  to  twenty-tive  urinims,  rubbed  on  the  t?kin,  h 
often  followetl  l>y  a  pntmpt  but  transient  nxbietion  in  the  fever. 

(2)  Sweat i It f/, — Tins  is  tmjueutly  ass^n^iated  with  tlie  fever,  [Mirticu- 
larly  in  tlie  later  stagi-s  of  the  disease.  It  may  ot*enr  indej^endently  a^ 
a  result  f*f  exbaustii^u.  Tlie  sweating  is  usually  most  distnWmg  at 
night  and  in  the  early  luorui ug  hours.  Sjionging  at  [ialf-|>ast  liim*  or 
ten  in  the  evening  with  tepid  or  cohl  water  will  sometimes  nMlu<H*  llie 
tem|K*nuure  and  pn»vent  the  sweating.  Of  the  few  trust  worthy  rem* 
edies  for  this  symptom,  atropia  hea*ls  the  list.  It  may  l>e  given  in 
doses  of  frc»m  ^hs  ^^*  ^  **'  •*  grain.  It  ot*ten  has  an  nn|)leat^int  effeet 
in  drying  the  month.  Aromatie  sulphurie  aeid,  alone  t^r  in  et»mbiiui* 
lion  with  gallic  aeid,  is  sometimes  benetieial.  When  the  sweat  .neems 
to  Itc  indueetl  by  the  cough,  fipiates  are  indicated.  Of  the  $H?ores  of 
other  renieilics  suggested   for  night-sweats  few  are  etliciieioue. 

(li)  Vom/h, — The  patient  sliould  be  instructed  to  n'stniin  the  cough  ai 
much  as  possilile.  The  irritative  eougb  of  the  early  stagi»s  of  the  dis^^H* 
is  best  treated  with  codeine  in  doses  tA'  fn»m  one  sixth  to  one  thinl  of  a 
gniin.  When  more  seven-  m(»r])hiue  may  be  necessary.  Sometime*?  the 
combiuation  with  tlilute  hydrocyanic  aeid  is  very  benetieial.  When  the 
eough  is  a!»stR'iated  with  much  exjieetonition,  parti<'ularly  in  llie  morning, 
it  iw  beet  treated  by  warm  alkaline  drinks,  taken  immediately  on  w^akttig, 
warm  milk  and  A|i«illinaris  water,  to  wliieh  has  been  addtnl  a  pinch 
of  salt  and  lui^arbonate  of  stnla.  Iidialntieius  of  crt*asote,  terebene,  iir 
tlie  oil  of  eucalyptus  are  very  servieeal^le  in  reducing  tJ»e  amount  of 
catarrh.  Some  of  the  most  distressing  form**  of  cougli  rit*e  fnun  iKi* 
kiryngeal  irritatiim,  and  for  such  hwi-al  tr€>atment  i**  indicatetl, 

(4)  For  fhf  diarrhwn  of  chronic  phthisis  and  of  intef^tinal  tnlieren* 
losis  large  iloses  of  bivniuth  arc  useful,  eonibiued  with  Pover'js  jMiWiler. 
Kuemata  of  starch  and  laudanum  mav  be  tried  or  the  acetate  of  lead 
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and  opium  pill.  In  other  instances  the  acid  diarrhoea  mixture,  contain- 
ing in  each  dose  ten  to  twelve  minims  of  the  dilute  acetic  acid,  one 
eighth  of  a  grain  of  acetate  of  morphia,  and  a  grain  of  the  acetate  of 
lead,  may  be  tried.  It  is  usually  impossible  to  arrest  the  diarrhoea  of 
the  late  stages  of  the  disease.  The  effect  of  different  forms  of  diet 
.should  be  watched. 

(5)  Lanpigeal  and  Phari^ngeal  CoinpliaUiom, — Persistent  local  treat- 
ment may  do  much  to  relieve  the  verj^  distressing  symptoms  of  ad- 
vanced disease  of  these  jmrts.  Krause,  Heryng,  and  others  have  called 
attention  to  the  great  importance  of  active  local  treatment  directed  to 
the  healing  of  the  deep  ulcers  and  the  radical  removal  of  the  tubercu- 
lous tissues.  The  remarkable  results  which  have  been  obtained  would 
indicate  that  we  have  been  altogether  too  timid  in  dealing  with  these 
lesions.  While  larj'ugeal  tuberculosis  may  in  rare  instances  heal  by 
general  and  climatic  treatment,  in  a  large  proiK)rtion  of  all  cases  the 
condition  is  progressive,  and  when  extensive  and  severe  the  cause  of 
the  most  distressing  symptoms  to  the  patient.  Heryng's  results  should 
stimulate  laryngologists  to  more  radical  and  thorough  treatment  of  the 
disease. 

(6)  HivinoptyMs, — Early  in  the  disease  the  bleeding  comes  from  small 
erosions  on  the  mucosa  of  the  smaller  bronchi  or  from  areas  of  soften- 
ing which  have  communicated  with  the  bronchi ;  in  the  later  stages  the 
bhxKl  comes  from  eroded  vessels  in  a  rapidly  softening  caseous  area,  or 
from  a  vessel  on  the  wall  of  a  cavity,  or,  most  common  of  all  in  the 
stages  of  cavity,  from  a  rupture  in  a  small  aneurysm.  The  first  indica- 
tion is  to  quiet  the  action  of  the  heart  by  rest,  mental  and  bodily,  and 
for  this  the  soothing  influence  of  morphine,  which,  as  has  been  said,  not 
only  favors  mental  but  vascular  serenity,  is  very  beneficial.  If  the 
patient  is  vigorous  and  robust  and  the  bleeding  should  persist,  venesec- 
tion may  be  practised.  It  was  a  meth(Kl  resorted  to  frequently  enough 
by  the  older  practitioners.  Sterne  somewhere  menticms  that  he  was 
bled  from  both  arms  for  bleeding  at  the  lungs.  Huggard  of  Davoz  has 
recently  recommended  the  rt»newal  of  the  practice.  An  ice  bag  may 
b<»  placed  over  the  chest.  Among  measures  which  may  lessen  some- 
what the  amount  of  blood  in  the  pulmonary  circulation  are  the  nitrites, 
which  relax  particularly  the  systemic  arterioles.  Small  doses  of  salts 
or  fnictional  doses  of  calomel  may  be  administered  to  divert  the  blood 
to  the  portal  system.  Hot  foot-baths  may  also  be  used.  It  is  doubtful 
if  any  drug  has  a  sj>ecial  influence  in  controlling  haemoptysis.  Ergot 
is  probably  contraindicated,  as  it  is  stated  to  produce  a  distinct  rise 
in  th(»  pulmonarj'  pressure.  Aconite,  on  the  other  hand,  lowers  the 
pressure,  and  if  there  is  much  vascular  excitement  it  may  be  used. 
Aromatic  sulphuric  acid,  tannic  acid,  lead,  and  gallic  acid  are  warmly 
recommended. 

((f)  Local  Treatment  of  the  Linos. — Many  substances  have 
Ix'en  employed  for  diriKit  injection  into  the  lung  tissue,  of  which  creasote, 
a  3  per  cent,  solution  in  almond  oil,  carbolic  acid,  a  2  per  cent,  solution 
in  glycerin,  and  iodoform  in  olive  oil,  are  the  most  important.  The 
gocwl  effects  which  surgeons  have  had  in  the  treatment  of  joint  tubercu- 
losis with  injections  of  iodoform  suggest  that  a  further  trial  be  given  to 
this  remedy  directly  injected  into  the  affected  areas.     In  a  few  instances 
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tbc   c*:i\  ity  in    pnlriKHiary  lulK>rriilnsis   is   so  fiivonibly  situated   that  it 
i'tmld  ho  laul  <t|j<'ii  am!  ilraiiud. 

Olio  iir  two  utlKT  >[H'riitl  iiioiIkhIs  of  troiitmoiit  of  piilrnoiiury  tuber- 
ouliisis  n  nitiin  i\*r  <"oiisi(loratic*iK 

Tlio  iiso  of  roinjinmi*!  air  in  tlit*  (nirrun^itio  {ubinet,  wliioli  was  h> 
iiuioh  in  voguo  a  few  years  ago,  has  still  a  ivw  warm  udvoi^atos,  and 
moots  oorlaiii  intliontinns  in  those  wim  (*annot  j^o  awny  or  who  etinnnt 
live  an  i»j>on-air  life. 

l^ttl/frriilhh — Tlie  annoiineenieiit  liy  Kt>eli  that  ho  had  ohtainctl  ii 
material  whi(*h  i'xereised  a  sju-eitit*  riinitive  ijetioii  iiiiou  tuheixlo  i^iiiH^l 
a  furor  of  ox<'itenion(  never,  |HTliaiis>  t^j nailed  in  tlie  history  «>f  inedi- 
eino.  At  presi^it  wo  aro  tleep  in  tfio  reaetioii  ftjlhiwinji:  tlu*  failure  to 
feuiistantiate  tin's  elainu  Tnhen^idin  is  a  pnKhiet  of  the  growth  <if  the 
tolK'role  haeilli,  extnieted  witli  gly(*erin*  Its  nse  has  l>een  alim^st  eu- 
tiroly  almndonod.  A  fow  enthiisiastio  ol>s4^rvers  still  olaini  to  get  gcnxl 
results,  and  gfiod  elinieal  jihysioians  state  tliat  in  snital>le  m-t^s  it  nmy 
be  iisr^d  with  oat  ri^k.  If  enijvlnyed,  the  dose  should  be  small,  nut 
enough  to  pi*<Khiw  fever.  As  a  diagiitistle  mean.*  it  is  of  the  grratei?t 
YaliM\  partienlurly  in  the  tnber(*nlosis  of  (*attle,  atid  is  [irobahly  of  equal 
iinp>rtant*e  in  man,  in  spite  of  tlie  fat't  that  tlu*  roaotion  soniettine^  fc^l- 
lows  in  aetinomyoosis  and  1epn»sy, 

Strum-thertrpff. — The  bhnid  sernni  of  animals,  pntienlarlv  of  d<ig8» 
goats,  horM's,  and  asM's,  whiob  liavo  been  treated  with  tla-  toxin>  uf  ihv 
tnberelo  ba<'illi  is  ncnv  used  extensively  in  i>nlmonary  tidKMVidosis.  llif 
emphivnient  in  at  present  largely  em|jirieal.  Xlanighaiio  in  Italy  elaitn?% 
the  most  ix-markaldo  rc'snlis,  tuul  in  this  «'oiintry  I*a<|uin  of  St.  Loui> 
lias  intriHlueed  the  methtHl,  using  the  bliHwl  serum  of  the  hors*'.  I  havf 
Jill  |M:r^onal  experient^e  with  the  treatnu'iit,  anil  tVom  the  re|>«*rts  w  hieh 
liave  Ix'on  iiublishc^d  it  is  not  jHi>silile  to  sjw*ak  with  any  <'onlideutH»  ul 
the  ix?snlts* 

Tn  sjxniking  of  the  treatment  we  have  ofaisidennl  ehioHy  that  of  pn! 
monary  tnltorenlosis,  the  most  iinjxnlant  form.  In  the  tubeivulosi^  of 
oilH'r  orgfins  the  sjimo  general  nieasuros  are  to  l>e  carried  out  ;  tlie  n^ader 
will  find  the  (ix^al  treat  meat  i-c  lerrevl  t(»  under  the  s|>eeial  s^vtions. 

XuTi:  n\  TrivATMKNT  or  TriiKRrn.ot's  Pfjutonitis. — Tlie  general 
hygienie  ami  diott^tio  measures  an»  t*>  he  e^irried  out.  ('n*iLs*>te,  arsenic, 
eiMJ-liver  oil,  and  the  liypopliospliites  may  he  u^^vih  Local  trt*atn>eut  ia 
sometimes  advantageous.  Tbt'  tinetnre  of  itxline  fn*<jtU4itly  apj''  ' 
oJton  relieves  tfje  pain,  and  some  have  n*eonimen<lod  ineiH*tirinl  iti 
tiiuis.  Por  the  eotistipatjon  whieh  is  so  tMimmon  mild  laxatives  shouUl 
be  used*  Surgioal  prm-tHlures  are  of  gix»at  value.  Iti  the  aseitie  form 
re|ieated  aspiration  may  Ik*  pnietised.  Lajmrotomy  offers  in  ceiiain 
viu^*^  the  horn*  (»f  euro,  while  in  others  relief  may  Ik»  obtahuHl.  The 
Ix'st  n'snlts  have  lK»en  obtaim^l  in  tlie  a^eitie  form  at  in  the  hMndii:eii 
ji^'ritonitis  with   eneysted   exudation*     Where   there  are  I'^  '       "^ 

nuisses  and   evitlenee  of    the   eiM'xistenee  of  extensiv*e  tui  u 

other  orgnnB  the  eonditions  nn^  not  fnvondde. 


SYPHILIS. 

By  W.  F.  ROBINSON,  M.  D. 


Definition. — Syphilis  is  a  chronic  infectious  disease,  of  long  dura- 
tion and  irregular  course,  produced  by  a  specific  virus  capable  of 
attacking  any  and  all  tissues  of  the  body.  The  disease  manifests 
itself  in  a  multitude  of  phenomena  having  their  origin  for  the  most 
part  in  an  indolent  inflammatory  process  accompanied  by  a  new  cell 
formation  of  low  grade.  It  is  acquired  by  inoculation  with  the  blood 
or  morbid  secretions  of  an  individual  suffering  with  the  malady,  or  is 
transmitted  from  the  parent  to  the  child.  Persons  once  affected  with 
syphilis  are  usually  immune  thereafter. 

Xatuue  and  "Course  op  Syphilis. — Syphilis  is  a  distinct  and 
independent  malady  related  etiologically  in  no  wise  to  any  other  form 
of  disease.  No  one  today  doubts  the  unicity  of  the  infecting  virus  or 
that  Icx^al  infection  with  such  virus  will  invariably  be  followed  by 
systemic  invasion  and  the  development  of  true  syphilis.  The  conten- 
tions of  the  dualists  are  ended  and  their  fallacy  is  now  only  an  interest- 
ing chapter  in  medical  history.  But  no  one  as  yet  knows  positively 
just  what  the  infecting  virus  of  syphilis  is.  It  is  unique  in  tnat  it  has 
thus  far  defied  the  most  skilful  and  untiring  investigators  to  unravel  its 
compU^xity  or  determine  its  true  nature.  While  evading  recognition, 
there  are  still  facts  enough  in  existence  to  make  it  reasonably  certain 
that  the  causative  agent  is  a  bacterium  and  that  syphilis  is  a  germ 
disease.  No  other  theory  of  its  origin  will  explain  the  symptoms 
manifi^sted  in  its  course  so  well  as  this.  It  seems  certain  also  that  the 
isolation  and  detection  of  the  specific  element  cannot  much  longer 
be  delayed. 

Syphilis  is  a  disease  that  is  acquired  either  by  inheritance*  or  by 
infection  of  a  sound  individual  with  the  virus  as  it  comes  from  a 
person  suffering  with  the  malady.  The  first  form  is  known  as  In- 
hcrifcd  Syphilis,  and  the  second  as  Acquired  Syphilid  These  two  forms 
of  tlie  trouble  differ  from  each  other  very  materially  in  their  course,, 
tlieir  symptoms,  and  their  gravity  as  relates  to  the  life  of  the  sufferer. 
Tlie  acfjuired  form  is  a  disease  largt»ly  amenable  to  treatment  and  sel- 
dom imperilling  the  life  of  the  individual  affected,  while  the  mortality 
in  tlie  inherited  form  is  extremely  great,  and  its  mutilating  effects  are 
often  made  manifest  in  every  tissue  and  organ  of  the  body  wlien  life 
is  spared. 

The  acquired  form  of  syphilis  is  contracted  most  frequently  in  the 
contacts  of  sexual  intercourse.  It  is  because  of  this  fact  tliat  syphilis 
is  classed  with  and  spoken  of  as  a  venereal  disease.     But  syphilis  is  not 
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always  acquired  in  this  manner.  It  is  frequently  eontnieted  in  ways 
other  tlian  hy  sexual  eongress.  Kissing  is  often  a  source  of  infection  ; 
the  use  of  toilet  articles,  towels,  napkins,  knives,  spoons,  pipe-stems, 
and  cigar-holders  previously  contaminated  with  the  virus  of  syphilis 
by  persons  suffering  with  the  disease  is  a  fruitful  source  of  the  malady  ; 
the  breast  of  a  healthy  nurse  is  infected  by  the  syphilitic  child  ;  sur- 
geons, physicians,  and  accoucheurs  are  infected  in  the  practice  of  their 
professions  and  in  turn  infect  others  in  like  manner.  In  all  these  ways 
and  in  many  others  syphilis  can  be  transmitted.  Syphilis  acquired  in  a 
manner  dominated  by  no  erotic  element  is  spoken  of  as  sifphilis  inmu" 
liinHy  or  syphilis  in  the  innocent.  Its  course  differs  in  no  wise  fn>m 
that  pursued  by  the  disease  when  acquired  in  the  venereal  act. 

The  contagium  of  syphilis  cannot  be  carried  in  the  air :  it  needs  a 
more  substantial  vehicle.  The  easiest  and  most  usual  form  of  trans- 
mission is  by  direct  and  close  contact  with  an  individual  suffering  with 
the  disease.  If  the  conditions  are  favorable,  there  is  then  a  direct  jmls- 
sage  of  the  virus  from  the  unsound  to  the  sound  individual.  Such 
method  of  acquiring  the  disease  is  said  to  be  by  immediate  infection. 
When  the  virus  is  transmitted  by  means  of  some  inter\'ening  carrier 
the  infection  is  said  to  be  mediate.  In  order  that  the  virus  shall  make 
its  entrance  into  the  system  it  must  be  brought  into  contact  with  some 
solution  of  continuity  in  the  skin  or  in  contact  with  the  mucous  sur- 
faces. It  cannot  make  its  way  through  the  sound  integument.  The  break 
in  the  skin  may  be  exceedingly  minute  ;  it  may  be  the  merest  abrasion 
or  pin-point  opening,  but  it  is  always  there  as  an  o|)en  door  through 
which  the  poison  may  enter.  Upon  the  mucous  and  pseudo-mucous 
surfaces  there  is  good  reason  for  believing  that  such  oi)ening  is  not  so 
necessary.  Here  the  virus,  if  implanted  and  allowed  to  remain  undis- 
turbed, can  make  its  way  through  the  moist  epithelial  coverings  to  the 
tissues  beneath.  Tliis  it  can  do  tlie  more  easily  if  it  finds  its  way 
into  a   mucous  or  sebaceous  follicle. 

If  pus  inf(M'tiou  of  the  wound  does  not  take  place  at  the  time  that 
the  syphilitic  virus  is  d(»posite<l,  the  wound  closes  and  the  j)arts  apju-ar 
unatfected.  In  this  condition  they  remain  for  a  variable  length  <>f  time, 
usually  about  three  weeks.  This  time,  in  which  there  are  no  manifes- 
tations of  any  trouble  whatever,  is  known  as  the  first  perimJ  of  inrnha- 
tion.  Then  the  first  symptom  of  syphilitic  infection  makes  its  apjK'ar- 
ance.  This  is  in  tli<'  form  (if  a  sore  at  the  exact  j>oint  where  infiK'tion 
to<»k  |>la('c.  This  sore  is  known  by  various  names,  as  the  hanl  chancn'. 
initial  sclerosis,  or  initial  lesion  of  syphilis.  While  this  first  lesion  of 
sy|>hilis  is  always  strictly  <ircumscrilMHl  and  (K'finite  in  its  site,  it  i- 
not  true  that  the  virus  of  the  disease  is  entirely  localized  within  it.  At 
least  partial  invasion  of  the  system  has  taken  place  before  its  apjH»ar- 
anee.  K.\tir|)ation  of  the  chancre  does  not  abort  nor  in  any  way  miMJify 
the  course  of  the  diseas(\ 

The  ehanere  assumes  variable  and  characteristic  forms,  to  be  de- 
serilxMl  later.  It  usually  follows  a  sluggish,  indolent  course,  lasting  fnmi 
a  few  \v('('l<>  to  >everal  months,  and  then,  if  it  has  been  uncomplicateti 
l)v  \)\\<  inteetion,  (lisapjxars  completely,  leaving  no  reli(\s  of  its  exist- 
ence behind.  At  about  the  time  that  the  chancre  appears  characteristic 
chan^^'s   take  place  in  the   neighboring  lymphatics  and  glands.     These 
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iMilarticc,  l)eeome  iiulimited  and  hard,  but  are  seldom  |)aiiifiil  and  nirely 
snpjHirate.     They  constitute  the  bubo  of  syphilis. 

With  the  appearance  of  the  chancre  hejjjins  the  so  called  necond 
period  of  incubation.  This  |)eriod  is  ill  defined  and  indefinite  in  its 
extent.  It  is  made  to  include  the  development  of  the  chancre,  the 
enlarii^(»ment  of  neighboring  lymph  glands,  and  that  series  of  changes 
whicli  takes  place  within  the  system  before  the  ap|)earance  of  eruptions 
on  the  skin.  During  this  time  the  patient  may  retain  the  full  vigor 
and  appearance  of  health,  or  there  may  be  prodromal  symptoms,  such 
as  malaise,  inappctence,  headache,  slight  muscular  pains,  and  occasion- 
ally a  low  or  high  temperature,  showing  that  the  system  is  slowly  being 
brought  under  the  influence  of  the  poison.  Then  follows  the  first  exan- 
them,  and  with  its  appearance  the  establishment  of  syphilis  within  the 
system  is  complete. 

•  Up  to  this  time  the  course  of  syphilis  is  reasonably  certain  and  un- 
varying in  different  individuals.  There  are  about  the  same  changes  and 
th(»v  occur  in  about  the  same  succession,  differing  only  in  the  length  of 
time  occupied  in  their  evolution  and  development.  Afler  the  appear- 
ance of  lesions  upon  the  skin  and  the  thorough  invasion  of  the  body  no 
such  orderly  succession  of  symptoms  can  be  predicted.  The  trouble 
may  end  at  once ;  it  may  become  quiescent  for  a  time  and  then  break 
out  with  added  intensity  and  vigor;  it  may  go  through  a  series  of 
changes  increasing  in  energy  and  variety  of  expression  until  it  expends 
its  force  and  then  subsides  ;  or  it  may  enter  at  once  u|)on  a  malignant 
and  destructive  course  in  which  the  integrity  of  various  organs  may  be 
involved  or  life  itself  threatened. 

Syphilis  is  a  constitutional  disease  always.  The  involvement  of  the 
systiMU  may  be  severe,  or  it  may  be  so  light  as  to  give  rise  to  scarcely 
appreciable  symptoms.  Limitation  of  all  symptoms  to  the  chancre 
means  that  the  systemic  manifestations  have  been  mild  and  the  skin 
affections  overlooked,  or  that  the  nature  of  the  local  lesion  presented  was 
misunderstcMMl.  Syphilis  is  a  chrcmic  disease,  |)ersisting  usually  for  a 
long  peri(Hl  of  time  and  seldom  j)resenting  symptoms  that  cxin  be  classed 
as  acute.  Under  favorable  and  early  treatment  most  cases  recover  in 
from  two  to  four  years.  Some  cases  are  so  mild  that  all  symptoms 
vanish  after  the  expiration  of  a  few  months,  and  never  reappear.  This 
hap|M»ns  at  times  with  no  treatment  at  all  or  that  only  of  the  most  in- 
different nature.  In  other  cases  the  symptoms  are  severe  from  the  be- 
ginning. Bone  and  brain  lesions  ap|K»ar  with  or  precede  the  skin  erup- 
tions. The  skin  may  be  quickly  filled  with  ulcerating  gummata  instead 
of  the  more  frequent  macules  and  j)apules.  The  integrity  of  every 
orgjin  in  th(»  IkkIv  may  be  threatened  and  a  fatal  ending  may  ensue. 
This  malignant  form  of  th(»  disease  is  called  by  the  French  "galloping^' 
or  "  lightning''  syphilis,  and  the  terms  are  apt  and  appropriate.  It  is 
fortunate  that  such  cases  are  rare. 

Sfar/VM  in  Syphilis, — Ricord  divided  the  course  of  s\'])hilis  into  three 
periods,  designating  them,  respectively,  the  j)rimary,  secondary,  and 
tertiary  stages.  The  primary  stag(»  began  with  the  appearance  of  the 
initial  lesion  and  continued  until  the  development  of  generalized  skin 
eruptions.  Tlu*  skin  eruj)tions  ushered  in  the  secondary  stage.  This 
was  mon*  indefinite  in  course  and  extent,  but  was  made  to  include  the 
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exaiitlicniata  oi-finTiii^  in  the  course  (>f  the*  dispense,  lass  of  hair,  affec- 
tions c*f  thi'  iniils,  scnv  tJiroat,  and  nmctins  putchi's  within  the  moitth 
ciivity  and  elsfwlje'iv  npun  the  inncnus  >urihi'cs,  T\\v  tertiiin*'  r^tajrt? 
followetl  the  srt*(»ndarv,  and  was  still  nit  in-  indt^tinite  in  its  course.  It 
was  snpjHised  tu  l>ei;in  at  aliunt  tin'  enil  of  the  tirst  year  and  to  ecuitiniie 
nnftl  ilie  tenninatiun  i>f  the  disease.  Tliis  class!  ti  eat  ion,  whil<'  <if  ^n%nt 
serviee  in  the  past,  is  not  now  re^rdeil  with  tlie  lavor  ouee  atvonleil  ii. 
Its  errors  are  beeoni iu^^  more  apparent  t-w^vy  day,  and  the  tiuje  is  uol 
far  distant  when  it  will  t)e  entin^ly  disearded.  Its  chief  fallacy  lies  iti 
tlie  i'wvX  tlijit  it  endi'jivnrs  U^  make  syj»hilis  c*unfiu*ni  tu  a  time  sehc*lnle 
and  a  regular,  nuvaryintr  sn(*eessinn  of  cliant;es.  Sneh  a  course  svphilm 
docs  not  pursue,  and  any  attcuipi  to  make  it  appear  tliat  it  does  ii»  mie^ 
leading  in  the  extreme.  Tlio  tertiarv  stage  in  many  eases  never  mukcd 
its  appearanee»  all  symptmus  of  the  disease  enflin^  with  the  terrniriatiim 
t)f  the  ^ki!l  ei"upti(ins.  Ajirain,  the  secondary  stiige,  as  far  as  any  nf  it?* 
chief  mauifestatiniis  are  i-onecrned,  may  be  wantinjr  entirely,  an<l  so 
called  ttrtiary  symptimjs  tolhjw  close  upnri  the  apjiearanee  c»f  the 
chancre.  The  primary  sta^e  is  the  only  one  deserihed  hy  Rietirtl  in 
which  the  symptoms  are  possi^ss^nl  of  sutfieicut  eoustanev  and  dcfinifc- 
n€*ss  to  warrant  their  liein^  groiijH^d  as  l>elonging  to  one  iK*rio«l  of  tin* 
disease. 

Sypliilii^  must  be  recognized  as  a  disease  not  following  any  one  defi- 
nite eiiurse  and  manifesting  it>elf  hi  a  series  oi'  symptoms  api)earing  at 
a  certain  tune  alter  the  devehtpnient  (d*  the  ehanere,  tliese  rnuniug  their 
course  within  specified  and  exact  limits,  then  to  disnpjR'ar  and  Ir*  8Ue- 
eeeded  by  another  set  of  symptoms  eqnidly  elear  and  eonei,si^  ;  but  a.H  a 
disease  that,  starting  fnmi  a  ti\c<l  pimit,  pursues  many  diH'creut  lines  of 
evohiti*>n  and  ex[>resses  itself  in  a  great  variety  of  symptoms.  Oidv 
in  such  mmmcr  can  an  lutelligeiit  conception  of  the  malatly  1k»  obtaineiL 

E'rieujKiY. — Tlie  bt^lief  is  well  nigh  nuivei*sai  among  scientiHe  ami 
meilieal  men  that  syphilis  is  caused  by  a  living  germ.  8<»  many  uf  thr 
clinical  fncts  and  mauilcstatious  of  the  disease  can  Ix*  given  a  ready 
and  satisfac  tory  exphiuatiHU  by  the  assumption  of  such  an  hy|w>llic*sis 
that  the  evidence  i.^  overwtiebniiigly  in  its  favor.  Mmvover,  reasoinng 
frtirn  aualngy,  we  an*  able  tn  reach  the  same  Ciinclnsiuns.  Syphilis  un- 
tluubtedly  belongs  to  the  iufei'tious  gnuinlomata.  Its  in  feet  i4m.su  ess, 
the  course  it  pursues,  the  development,  strnetunil  aiiatomy,  clinical  aii- 
penninees,  and  ultimate  termimitirm  i>f  its  various  lesions  are  all  111 
accord  with  diseases  of  this  class.  In  this  gnaip  of  affections  are  in- 
cluded leprosy,  tuberculosis,  glanders,  lupus  vtilgnris,  mycosis  fnngoidt 
and  aetinomyeo>iis.  All  rd'  these  diseases  aiv  known  to  be  in<N*ulable; 
Iwieteria  an.-  found  constantly  in  their  lesions ;  and  in  S4>m(»,  as  in  t«- 
Ijerculosis,  glamleiv,  and  actinomycosis,  certain  of  these  orgitnisms  arc 
positively  known  to  be  the  eaussative  agent  in  their  pro*luelion.  The*** 
facts  furnish  g<Jod  evideoee  for  our  belief  that  syphilids  uriginates}  in  Uie 
same  manner. 

While  thr^  exi'^tence  of  a  bacterium  that  produces  and  iHT|M*tmUc 
8y| chilis  is  highly  pri^lwible,  its  detection,  isolation,  and  tlummgh  detiioii 
stratiou  liave  not  yet  lK^en  aeeoinplished.     In  1884,  Lustgartcm  *it^f*iTibf5l 
a  bacillus  which  he  had  found  in  syphilitic  tis!5iieH  and  which  he  believi?! 
to  be  th<*  nderobic  element  of  the  disease.     The  bacillus  was  fnua  llir 
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x>  seven  niieroinillinietres  in  length,  or  about  tlie  size  of  the  tuben^le 
>acillu.s,  had  a  slightly  curved  or  S-shajM'd  apjM'anmce,  and  liad  knob- 
ikc  enlargements  at  its  ends.  Since  making  his  investigations  other 
bser\'ers  have  verified  the  existence  of  the  bacillus  in  tissues  of  like 
:iturc. 

These  bacilli  have  been  found  in  the  tissues  and  secretions  of  chancres 

id  moist  papules,  in  dry  papules,  mucous  patches,  gumniata,  condy- 

'nata,  and  lymph  glands.    They  are  not  numerous,  usually  being  found 

me  or  in  groups  of  two  to  eight  within  cells  somewhat  resembling, 

t  larger  than,  white  blo<Kl  corpuscles.     They  occur  most  frequently 

ir  the  advancing  border  of  the  lesion,  rarely  deep  within  its  substance. 

The  staining  method  employed  in  their  demonstration  is  briefly  as 

0W8 :  Thin  sections  of  the  mrt  to  be  examined  are  made  through 

border  of  the  lesion,  inclucling,  if  possible,  sound  as  well  as  syphi- 

tissue.      These   sections  are  placed   in    a   solution   consisting  of 

parts  of  aniline  water,  and  11   parts  of  a  concentrated  alcoholic 

ion  of  gentian  violet.      In  this  they  are  allowed  to  remain  for 

ty-four  hours.     Then  the  temi>erature  of  the  solution  is  raised  to 

^.  and  the  immersion  is  continued  for  two  hours  longer,  after  which 

actions  are  removed  and  placed  in  alisolute  alcohol  for  five  min- 

On  removal  from  this  they  are  dipped  for  ten  s(»conds  in  a  IJ^ 

int,  solution  of  permanganate  of  potassium,  and  are  then  decol- 

in  sulphurous  acid  largely  diluted  with  distilled  water.     If  after 

;iugh  attempt  it  is  seen  tluit  decoloriz:ition  of  tlie  specimen  can- 

L^mpletely  effecti»d,  the  process  of  washing  in  alcohol,  |>erman- 

milution,  and  a  stronger  solution  of  sulphurous  acid  must  be 

d.     The  section  when  ready  for  mounting  must  be  colorless  to 

;e*l  eye.     When  dectolorization  is  complete  the  section  is  washed 

lltxi  water,  cleared  in  the  usual  way  with  oil  of  cloves,  mounted 

•fin  or  Canada  balsam,  and  examined  with  a  y^j  in(»h  oil  immer- 

metllus  thus  descril)ed  may  be  the  active  causative  agent  of  syph- 

criough  has  not  lxH.»n  done  as  yet  to  prove  it  such.     Lustgarten 

I'lirry  his  work  to  completion,  nor  has  any  father  investigator 

iuoe.    It  is  not  enough  to  find  certain  forms  of  bacteria  present 

>hilitic  tLssues.     They  must  be  found  constantly  in  all  at  least 

lior  lesions.    They  mast  l)e  removed  from  such  lesions,  isolated 

ther  species  of  Iiacteria,  and  pure  cultures  must  then  Ix;  made 

ble  media.    From  these  cultures  in<H*ulation  experiments  upon 

-^^  free  from  any  taint  of  the  dis<»ase  must  be  made,  with  the 

roducing  in  them  demonstrable  syphilis.     In  the  lesions  of 

s  produced  the  same  germs  must  be  found.    These  are  essen- 

's  laws,  and  in  the  round   that   they  re<|uire  can  complete 

be  obtainetl.     Only  when  this  shall  have  been  accomj)lished 

cillus  of  syi)hilis  lie  completely  demonstnite<l.     ()n<*  great 

the  way  of  demonstniting  the  germ  of  syphilis  is  the  fact 

■  are  immune  to  the  disease.     IiKM'ulation  <»x|Mrimeuts  have 

!peate<lly  ujH>n  them,  but  only  in  ran*  instances  with  in- 

ess.     The  help  affonksl  in  tlie  study  of  tuberculosis  by 

re  denied. 

. — S^'philis  is  a   <lis<»asc^  that  <»x presses  itself  in  a  great 
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variety  of  ways  and  with  a  multitude  of  symptoms.  Frequently 
it  expends  its  entire  energy  in  an  attack  on  one  organ  or  one  set  of 
organs.  Thus  the  symptoms  may  l)e  eonfine<l  entirely  or  in  large  part 
to  the  skin,  to  the  bones,  to  the  nervous  system,  or  to  any  one  of  the 
various  organs  or  systems  of  organs  of  which  the  body  is  composed  ;  or 
a  number  of  organs  may  be  attacked  simultaneously  or  in  succession. 
Again,  in  its  encroachment  upon  a  given  organ  it  is  not  by  any  means 
uniform  in  the  lesions  that  it  produces  or  the  effects  to  which  it  gives 
rise.  There  is  no  lesion  of  the  skin  known  to  the  physician  that  sN^Jiilis 
may  not  repnKluce,  and  in  its  involvement  of  deeper  structures  it  fur- 
nishes nearly  as  (»xtensive  a  list  of  i)athologicjd  phenomena.  Hence 
the  study  of  symptoms  presented  by  syphilis  must  be  a  study  of  its  dif- 
ferent lesions  and  their  varying  expression  in  different  organs. 

The  First  Period  of  Incubation. — After  the  syphilitic  virus  has 
gained  entrance  to  the  system  an  interval  occurs  in  which  there  is  no 
appreciable  evidence  of  infection.  This  interval  occupies  a  period  of 
time  varying  from  ten  to  thirty  days.  At  the  expiration  of  this  incu- 
bative period  the  hard  chancre  or  initial  sclerosis  makes  its  appearance 
at  the  point  where  infection  took  place.  The  length  of  this  incubative 
period  varies  within  quite  wide  limits.  Ten  days  appears  to  be  the 
shortest  time  on  record  in  which  the  date  of  infection  was  indisputable, 
while  periods  as  long  as  sixty  and  seventy  days  have  been  noted  by 
careful  observers.  Very  long  or  very  short  |>eriods  are  exceptional, 
however,  and  always  open  to  suspicion.  The  great  majority  of  chancres 
occur  at  about  the  end  of  the  third  week. 

The  point  at  which  the  chancre  is  situated  is  always  the  point  where 
contamination  with  the  syphilitic  virus  has  taken  place.  Infection  never 
occurs  at  a  distance  from  tliis  point.  Two  or  more  jxnnts  may,  how- 
ever, be  infected  at  the  same  time,  and  if  this  occurs  there  will  be  an 
equal  nuniluT  of  elmncres  resulting.  Thus  it  may  liappen  that  a  man 
may  get  a  clianere  of  the  lip  at  the  same  time  witii  a  eliancre  of  tlie 
penis,  the  one  a('(|uire(l  i)y  kissing,  the  other  by  coitus  with  the  siime 
woman.     But  this  is  nnnsual. 

During  this  incubation  period  it  is  highly  probable  that  the  virus 
does  not  remain  localized  nnd  latent,  but  that  it  undergoes  distribution 
with  developmental  changes  too  delicate  for  our  coarse  metho<ls  of  a|>- 
preeiation.  Certain  it  is  that  infecti<m  of  the  system  occurs  within  a 
rehitively  short  period  of  time  aft<T  contamination  has  taken  place. 
This  is  shown  by  the  fact  that  if  an  abraded  surface  or  ojhmi  woun<l 
through  which  the  poison  is  supposed  to  have  passed  be  thorougldy  cau- 
terized or  deeply  extir|>ate(l  within  a  few  hours  after  inm'ulation  has 
taken  place,  it  does  not  in  any  wise  affect  tlu*  appearance  of  the  chancre 
or  the  course  of  the  subseipient  syjihilis. 

(Iidiwri. — A  chancre  is  that  changed  condition  of  the  normal  or  un- 
sound >lvin  or  mucous  membrane  produced  by  infection  with  the  virus 
oi'  syphilis,  and  occurring  at  the  \m\\{  where  such  infection  has  taken 
|)lac<'.  it  i<  characterized  by  a  varying  degree  of  induration  an<l  an 
acc(»nipanyiuLr  enlargement   of  the   neighboring  lymphatic  glamls. 

JM'ttcr  and  lc<s  confusing  terms  for  its  (i(»signation  are  the '*  initial 
s''l<'r(»>is"    and    the   ''initial    le>ion ''   of  syphilis. 

The   initial   scler(»>is  does  not    occur  in   hereditary  syphilis,  and  is 
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iK^vtr  wanting  in  tho  atHjuired  form.  It  may  bo  so  slight  in  its  manifes- 
tations as  not  to  attract  the  patient's  attention,  or  it  may  Im»  hidden 
deeply  heyond  the  external  opening  of  the  body,  sueh  as  in  the  month 
ravity  or  vagina,  and  thns  escape  detection,  bnt  its  existence  is  none  the 
less  certain.  Cases  of  syphilis  in  which  it  is  d(»i»lared  to  have  been 
absent  an*  simply  cases  in  which  it  was  overlooked  or  niisnntlerstood. 
It  is  one  of  tlu»  few  symptoms  in  syphilis  that  is  constant  and  unvarying 
in  its  appearance. 

Tlu^  initial  lesion  is  the  first  symptom  of  syphilis  to  declare  itself 
after  infection,  and  it  is  also  the  first  conclusive  proof  that  infection  has 
taken  nla<»e.  The  site  of  it**  appeanince  is  always  definite.  It  (M'curs  at 
the  point  or  points  of  infection,  and  in  no  other  hKudities.  It  is  usually 
single,  but  if  tluTc  has  been  coincident  infection  at  two  or  more  points, 
there  will  b(»  a  corres|K)nding  number  of  initial  lesions.  This  frequently 
happtMis  on  th(»  glans  or  foreskin  when  the  rupture  of  a  number  of  her- 
petic vesicles  has  opentnl  different  passiigeways  for  the  entrance  of  the 
sp(»cific  virus.  Here  as  many  as  a  dozen  or  mon*  distinct  and  individual 
l(»sions  may  ocirur,  each  presenting  th(»  typical  characteristicH  of  a  hard 
chancTc. 

The  chancre^  of  syphilis  is  not  auto-in(K*ulabl(».  Its  virus  can  be 
d(»posit(Mi  upon  the  broken  skin  or  mucous  membranes  of  the  indivi<lual 
u|)on  which  it  occurs,  and  no  c^hancre  will  rcsidt.  In  this  it  differs  frcmi 
the  chancroid,  which  can  be  freely  inoculated  at  difllerent  sites  uj>on  its 
bearer.  When  the  chancn*  appears  upon  a  surface  that  is  brought  con- 
stantly in  contac^t  with  an  op|M)sing  surface,  it  is  apt  to  pnKluce  a  lesion 
that  looks  as  if  auto-in<»culation  had  taken  place.  This  happens  fre- 
([uently  upon  the  inner  surface  of  the  f*oreskin  and  the  glans  penis  or 
Ix'tween  the  lips  of  the  vulva.  If  such  secondary  lesion  be  examincKl 
<*arefully,  it  will  be  found  to  be  superficial,  not  at  all  indunited,  and 
perhaps  slightly  ulcenited.  It  is  caused  by  the  irritation  producinl  by 
the  chancH',  and  not  by  any  s|)ecifi<r  action  of  the  syphilitic  virus.  No 
mistake  n(»e<l  occur  if  careful  examination  of  all  lesicms  j)resenting  them- 
selves be  made. 

Slfi'M, — As  syphilis  is  accjuired  most  fre<juently  in  the  (contacts  of  s<*x- 
ual  int<Tcours(!  the  initial  lesion  is  found  oftenest  U|)on  the  genital 
(»rg:uis. 

In  the  male  it  occurs  u|M)n  the  glans  penis,  in  the  sulcus  coronarius 
near  the  fneiium,  upon  the  inner  or  outer  surface  of  the  foreskin,  on  the 
skin  of  the  penis  or  scrotum,  and  at  the  meatus  urinarius  or  deep  within 
the  UH'thra. 

In  the  female  th(»  |>arts  ofltenest  attacked  are  th<'  labia  majoni  and 
minora,  the  fonrcln'tte,  the  j)reputial  covering  of  the  clitoris,  the  entnuic(» 
to  the  vagina,  the  os  uteri,  the  p<Tineum,  and  the  inner  surface  of  th(» 
thigh. 

Other  parts  of  the  body  where  chancres  nuiy  be  met  with  an*  tin*  lips, 
tip  of  the  tongue,  the  tcmsils  an<l  walls  of  tlu'  pharynx,  the  nipples  and 
breasts  in  nursing  women,  the  base  of  the  nail  and  finger  tips  in  sur- 
geons, physicians,  and  a<*coucheurs,  the  lobe  of  the  ear,  the  parts  about 
the  eye,  and  the  nnilnlicus.  In  short,  any  part  of  the  IxMiy  where  a 
break  in  the  overlying  structures  may  o(<  nr,  and  to  which  the  vinw 
of  syphilis  can  be  carri<Ml,  may  be<*ome  the  seat  of  chancre.     Chancres 


(X'eiirrinfi  njion  the  genitals  of  either  sex  are  spoken  of  a.*  r/cnitat 

f'rrx,  while  thn><'  oeeiirriiiij:;  elsewhere  upon  the  Ixiilv  are  known  as?  rxfra- 

fftfitlfai. 

All  elmneres;  have  at  least  lliree  iletemiiiiiiig  featiirej*  in  cimmmn. 
Tliese  arf^ — the  period  of  iiieiiliarioii  already  tleseribetl,  a  peculiar  tliiek- 
eiiinj*:  anil  hartlening  in  and  jibont  lliu  lesion  kn(>wn  as  incluinition,  and 
u  eluirarteristie  enlarjj^enient  of  the  lynipliatie  glands  in  the  near  m*igh- 
borhocKl*     These  Asitin^es  are  constant  nnd  iliatj^iiohtie, 

Induraiton. — Inchiratioit,  in  its  <le)^ree  and  exti'nt,  dUfefh  very  iiiUi'li 
in  dilfereiit  (4ianeres  arrordioj^^  to  their  anati»niifid  luc^atiun  and  the 
amount  of  extc  rnal  irritatiuu  to  whieh  they  are  sulijeeled*  The  tJiick- 
eiiing  may  involve  only  the  base  of  the  lesion,  seeming  to  the  touch 
like  a  bit  of  ])arelmient  set  within  the  tissues,  or  it  may  prod  nee  a  mass 
the  size  of  a  marble  and  varying  in  <lonsity  from  that  of  i*artihi^e  to 
lM»n(>.  Tho  induratina  fre<piently  ean  he  deteeted  at  the  outset,  or,  if 
innpjirec  ijddr  then,  will  nsnally  miik*^  ilsilf  ai4>arent  within  a  few  days* 
It  t'untinues  to  ineretise  ibr  a  prriod  varying  from  ten  to  firteon  or 
more  days.  At  times  the  oeeurrenee  of  indin-ation  is  defc*rred  s^ome- 
what  longer,  lait  it  never  fiiils  to  show  itself.  If  the  thiekening-  be 
sliglit,  it  may  disiip])ear  t^ntirely  bi'fore  tile  ehaaere  ln^als,  lajt  if  extreme 
it  usnrilly  dis:i|)pt'ar>  >!*twly,  Sirat*  tn^'e  of  it  can  ui'tvu  l>e  tlist^overcxl 
at  rill'  time  nf  the  lirst  m:iridur  ixanthrm  unless  this  be  mneh  delavecL 
Occasionally  it  persists  ibr  h>n^rer  periiMls,  as  for  six  and  ei^^ht  months. 

Bi(lf(K—T\w  aee(mi]ianying  tj:lan*lu!ar  enlargement  is  kmiwn  an  syph- 
ilitic bnbo.  When  the  elianere  is  situated  ujion  the  |x'nis,  the  bubo  ex* 
ists  in  Imth  ^r<nns.  It  is  said  at  times  Ui  be  one-sided,  when  tin-  idian<»r<* 
i.N  nut  sitnnti'il  near  tin'  nrrdiiui  Hue.  This  statenjent,  however,  neenls 
eijntirmation.  Euhugement  upon  one  side  only  is  of  doubti'nl  4-harae- 
ter.  The  glands  nre  but  slitrhtly  or  not  at  all  painfid,  and  freely 
movable  l>enejitb  the  skin.  They  nsnally  form  in  a  serie.n  dtMTeasin^ 
in  size  from  thi^  tmc*  nearest  the  ehanere.  In  size  they  vary  frmu  that 
of  a  billiard  ball  tt»  thiit  cjf  a  ha/rlant.  Tht*  skin  is  nirt  irdlanH^il  as  in 
ehanrruid,  and  they  nu'rly  sujipuratr.  Douiih'  iuguiuat  Jideniipatliy^ 
witli  a  i"haniet(^ristirjdly  iiulni*ati'd  rhnurre  apjN'ariuir  at  the  end  of  an 
incubative^  period  tjf  nut  hss  than  three  wei*ks,  is  j^aHieii-nt  to  establish 
a  iliajxnosis  of  syi>hilis.  Treatment  has  a  marked  intluenee  upon  the 
iluration  and  ehanu^ter  of  the  bubo. 

Form, — Chant-res  assume  a  variety  oi'  f«vrms»  They  are  frequentlv 
developed  npc»n  the  site  of  pre-existing^  lesions,  sui'h  as  herpetic  vesi- 
<des,  smokers*  |Kitehps,  lissiu'ps,  and  excoriations,  and  tak<'  on  certain 
of  the  tratures  pn'srutod  by  such  lesicms.  Anatnnii<'ul  location*  prc^s- 
sure  etliMjts,  friction,  ami  trnitmrnt  all  tend  to  nuHlity  the  elumere  and 
in  various  ways  determine  thr  ibrm  that  it  shall  take.  No  one  lesion 
ran  lie  tiikc^n  as  the  type  of  rdl  (Junieres.  Each  mitst  be  stndietl  l)v 
itself.     Only  the  eommoiU'st  Ibrrjts  c4Ui  heiv  be  described* 

PJro^k>H,~T\n>  is  the  simplest  lypt*  and  tlie  unr  mi>sl  iVoipiently  met 
with.  It  api>ears  as  if  a  liiuited  area  of  the  c|>idcrmis  or  mucous  niem- 
bnnie  had  been  rubbed  or  scraped  away.  This  form  is  frecpientlv 
spnken  of  as  the  f^hattrntUM  rrrtalou.  It  is  the  primary  form  ol'  tlie 
initial  lesion,  but  with  its  simplirity  it  is  the  form  that  presents  the 
greatest  ththealtics  in  tin*  way  of  dijignosis.     At  the  outset  it  is  not 
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much  larger  than  the  surface  of  a  piuhead,  is  rounded  or  oval  in  out- 
line, and  appears  as  if  the  epithelium  had  been  removed  by  friction 
with  the  clothing  or  opposing  parts  of  the  body.  The  eroded  surface  is 
on  a  level  with  the  surrounding  integument  or  but  little  depressed  below 
it.  Examination  of  its  base  usually  shows  a  slight  degree  of  indura- 
tion, as  if  the  lesion  were  resting  on  a  bit  of  mica  set  in  the  skin. 
This  may  be  wanting  if  the  chancre  is  seen  early,  but  it  makes  its 
appearance  within  a  short  time.  During  the  evolution  of  the  chancre 
the  induration  becomes  well  marked.  The  eroded  surface  remains 
diminutive  in  size,  or  enlarges  by  peripheral  extension  until  it  becomes 
as  large  as  or  larger  tlian  a  ten-cent  piece.  The  lesion  is  dark  red  or 
grayish  in  color.  The  surface  has  a  glazed,  velvety  appearance,  and 
at  times  is  covered  with  a  closely  adherent  pellicle  looking  somewhat 
like  diphtheritic  membrane.  The  base  is  bathed  in  a  sticky  serous 
exudate.  This  exudate  can  be  made  to  flow  freely  by  making  gentle 
pressure  at  the  sides  or  the  lesion  may  bleed  upon  manipulation. 

This  form  of  chancre  is  asually  single,  but  it  may  ocx^ur  in  numbers 
of  a  dozen  or  more.  The  minute  eroded  surfaces  in  such  instances  are 
grouped  together,  but  each  lesion  is  separate  and  distinct.  The  resem- 
blance of  such  chancres  to  the  lesions  remaining  after  the  rupture  of  a 
number  of  herj)etic  vesicles  has  given  rise  to  their  designation  as  "  mul- 
tiple herpetiform  chancres."  Early  in  their  course  they  are  exceedingly 
liard  to  distinguish  from  progenital  herpes,  but  absence  of  itching  and 
burning  sensations  should  make  the  practitioner  warj'^  about  committing 
himself  to  a  positive  diagnosis.  Such  chancres  have  a  glazed  surface 
not  sinixx  in  herpetic  lesions.  Their  tendency  is  to  coalesce,  forming  a 
single  larg(»  eroded  surface. 

When  single  the  chancrous  erosion  sometimes  assumes  a  cup-shaped 
depression  with  slightly  elevated  borders,  or  the  floor  may  be  lifted  by 
the  indurated  base  until  it  appears  like  an  excoriated  papule. 

This  form  of  chancre  is  found  frequently  in  the  male  on  the  under 
j)art  of  the  foreskin  or  in  the  sulcus  coronarius.  In  those  situations 
when*  it  is  protected  from  friction  with  the  clothing  or  exposure  to  the 
air  it  finds  th<»  conditions  suited  to  its  best  expression. 

The  induration  may  increase*  to  such  an  extent  as  to  give  the  chancre 
the  form  of  a  nodule  varying  in  size  from  a  p(»a  to  a  marble  and  as  hard 
as  ivory.  The  erosion,  often  no  larger  than  a  pinhead  and  retaining  its 
<listin(^tive  features,  can  usually  be  found  upon  the  surface  of  this  en- 
larged and  hardened  mass,  or  the  chancre  may  heal  and  disappear  while 
the  nodule  continues  to  increase  in  size.  Nodular  lesions  of  this  kind 
are  most  frecjuently  met  with  in  the  furrow  back  of  the  corona  glandis. 
Th(»  abundance  of  connective  tissue  in  this  hM*ality  is  favorable  for  such 
development. 

71ir  Dry  Pdpulr, — This  form  of  chancre  occurs  in  situations  not 
subject  to  heat  or  moisture.  The  skin  of  tlie  penis,  tlu?  surface  of  the 
glaiis  in  men  who  have  been  circumcised,  tlie  ])ubic  regions,  and  the 
skin  of  the  body  in  genend  furnish  favoral)le  sites  for  its  apj)eanince. 
The  papule  b(*gins  as  a  reddened,  indurated  point  not  nuich  larger 
tluni  a  pin-hea<l,  and  increas<*s  slowly  in  size  and  elevation  until  it  is 
several  lines  in  height.  The  lesion  is  Hrmly  indurate<l  throughout, 
and  the  tissues  at  the  base  are  more  or  less  involved.     The  summit  of 


;.  .lat  or  (•*»nv**x,  and  is  usually  eoveird  by  a  dry,  ?^H1l€•w1lat 

It  p^rayisli  siiile.     The  ppiile  h  often  .^iirniuiuletl  by  a  n*t!tic*ntil 

lis  hue  is  ilusky  red  or  ham  color.     It  may  continue  n^  u  ptjiiile 

tout  its  entire  course  or  be  eouverti»d  into  a  piL-^tulf,  arul  later 

itt*  into  an   uleer.     Fref|acntly  after  resiolution  a  deeply   pi^- 

!^]>ot  remains, 

itk, — ^The  pustular  or   eethymiforni  chancre   develo[>s=    iit^iiaily 
.^e  dry  papuu*,     Tliin  type  never  originates  primarily  lus  u  pn^- 
mi  is  always^  secondary  to  some  other  form,  and  i^  ihic*  tit  iniW- 
>f  such  \vmm  with  pus  cocci »     There   is  always  a    coiii^idtmiiili* 
3  of  inflammation  in  and  about  the  chancre,  owing  to  the  niirun* 
.  puB-producing  etcmcnt^.     The  roof  wall  stMin  breaks  down,  smd 
istule  becomes  surmounted  by  a  frial>le,  yello\vis}i    or  grtHniisli 
'  crust,     Considenible  swelling  of  the  foreskin   is  apt  to    *Kvnr 
♦he  lesion  is  seated  upon  its  surface  or  upju  tlie  glan*^. 
?r.— Chaneres  occur  frcMpiently  in  tlif*   form  of  uk^ers.      In  M 
J  such  ulceration   is   canseil  by  friction,  irritating  dischar^^s,   uii- 
"oiliness,  infet^tion   with   pns   microbes,   or   improper   trc*atnient*      A 
ncrous  emsion   is  often  ciui verted  into  a  lcsir>n  of  this   typ<*  by  the 
Jy  aud  S€'vere  use  uf  tyiustics.     The  ulcer  may  be  either  supi*r!irial  uv 
).     When  superficial  the  ulcer  resembles  the  eroded  form  of  (*haiiere 
xts  early  stiiges  in  that  it.s  base  is  not  ofteu  deeply  indunittML     The 
er  is  shallow,  has  sloping  walls,  a  raised  or  but  slightly  elevnlcHl 
•der,  and  an  nn  heal  thy  granular  pus-secreting  floor.     In  deep  uIi'^t* 
ulceration  extends  proffiuudly  intt*  the  tissues,  and  the  iiicluntliiut 
1  at  the  base  and  sides  of  the  chancre  exceeds  that  seen  in  any  other 
im.     This  form  of  chancre  is  known  as  the  **  Hunterian  eham!i*i*.*' 
j.ne  widls  are  never  perpendicular,  but  always  slope  gnidually  tu  tlie 
floor  of  the  uk^er.     The  edges   aR^    raised^  thickened,  anil    intensely 
hardened.     The  secretion   is  purulent,  and  may  be  scanty  or   profuse. 
At  times  the  lesion  may  be  hemorrliagie  and  blood  be  mixed  with  the 
pus.     The  l)ase  of  the  penis  overlapped  by  the  pubic  hairs,  or  the  crun>- 
scrotal  angle,  is  a  favorite  site  for  its  development.    Swelling  and  oedema 
of  the  penis  are  frequent  ac(H)mpaninients.     Resolution  is  attended  by 
loss  of  tissue  and  the  production  of  a  well  marked  cicatrix. 

Chancres,  as  a  rule,  undergo  complete  resolution,  leaving  no  trace 
of  their  existence  bcliiml,  save  perhaps  a  pigmented  spot.  When  per- 
sisting until  the  development  of  skin  eruptions  tliey  are  frequently 
converted  into  lesions  of  a  distinctly  difterent  type,  tlie  so-called  moist 
papule  or  mucous  patcli. 

Mixed  Cluinor. — Tliis  term  is  applied  to  those  chancres  arising  from 
simultaneous  infection  with  the  virus  of  cliancroid  and  of  syphilis. 
Tlie  chancroidal  elements  arc  tlie  first  to  develop.  There  is  no  incuba- 
tive period,  the  sore  appearing  shortly  after  exposure.  A  pustule 
appears  at  the  start.  It  is  markedly  inflammatory  in  its  nature,  and 
shortly  becomes  ulcerative.  No  induration  can  be  detected  at  its  base. 
If  the  sore  appears  upon  the  penis,  a  single  gland  in  one  groin  may 
enlarge.  Rarely  enlargement  occurs  in  both  inguinal  regions.  The 
gland  is  tender  to  the  touch,  and  soon  becomes  extremely  painful.  The 
skin  covering  it,  is  reddened  and  su|)puration  may  oc(?ur. 

After  the  usual  period  of  syphilitic  incubation  has  gone  by  the  sore 
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takes  on  new  features.  The  base  beeomes  hanU^ned  and  the  chanere 
assumes  the  eharacteristics  of  the  ulcerative  initial  lesion  of  syphilis. 
There  soon  follows  the  multiple  instead  of  single  glandular  enlargement, 
and  systemic  syphilis  ensues. 

Syphilis  of  the  Skin. — Syphilis  displays  itself  upon  the  skin  of 
i\w  individual  suifering  with  the  disease  in  a  number  of  well  defined 
and  (rharaeteristic  ways.  It  is  usually  here  that  the  first  positive  proofs 
of  syst(»mic  invasion  are  made  manifest,  and  throughout  the  entire  course 
of  the  malady  the  skin  may  show,  in  some  portion  of  its  extent,  evidences 
of  the  disease.  The  lesions  presented  vary  much  in  their  nature,  cha- 
racter, form,  distribution,  extent,  and  gravity  of  deportment.  Those 
occurring  early  in  the  course  of  the  disease  are  usually  benign  in  nature 
and  extensive  in  distribution,  while  those  occurring  at  late  periods  are 
apt  to  be  localized  and  destructive  in  their  tendencies.  The  principal 
lesions  exhibitcnl  upon  the  skin  are  in  the  form  of  macules,  papules, 
l)ustuK»s,  ulcers,  tubercles,  and  gummata,  and  they  are  called  the  syphilo- 
dermata.  Early  and  exac^t  recognition  of  these  skin  lesions  is  essential, 
l>ecause  of  the  important  help  they  furnish  in  establishing  a  diagnosis. 

MttvulvH. — These  are  the  earliest  of  the  syphilitic  eruptions  to  make 
their  appearance.  They  begin  as  slightly  muddy  discolorations  of  the 
skin,  giving  to  the  surfac<i  of  the  body  a  peculiarly  mottled  look.  Often 
this  condition  cannot  be  seen  with  light  reflected  directly  from  the  sur- 
face of  the  skin,  but  only  when  the  light  comes  to  the  eye  in  an  oblique 
tlirection.  The  eruption  may  come  out  slowly,  ten  or  more  days  being 
<K*cupied  in  the  process,  or  it  may  develop  ra|>idly,  a  single  night  suffi- 
(^ing  for  its  complete  evolution.  This  latter  is  more  apt  to  be  the  case 
if  the  patient  ha.s  recently  indulged  in  a  Turkish  or  other  hot  bath,  by 
means  of  which  the  syst(»m  has  been  overheated  and  the  bloodvessels 
of  the  skin  thoroughly  relaxed. 

In  its  complete  expression  the  cru|)tion  is  seen  to  consist  of  isolated 
macules,  roundish  or  irregular  in  outline,  from  the  surface  of  a  split 
pea  to  a  ten-cent  piece  in  size,  and  of  a  pinkish  or  brownish  hue.  The 
color  fa<l(»s  at  first  upon  pressure,  but  later  becomes  more  or  less  per- 
sistent. The  eruption  usually  makes  its  appearance  first  uj)on  the  sur- 
face of  the  belly  or  of  the  chest,  but  it  may  occur  in  other  locations, 
as  the  dorso-lumbar  region  or  over  the  scapuhe  and  shoulders.  The 
process  if  severe  may  extend  over  the  greater  part  of  the  body  surface. 
TIh'  face  usually  (»scapes,  but  when  affected  the  j)rocess  is  seen  in  its  best 
<lcveh»pment  at  the  base  of  the  hair  and  over  the  brow.  The  eruption 
occurs  almost  constantly  upon  the  palms  of  the  luinds  and  the  soles  of 
the  feet.  Examination  of  these  regions  should  always  be  made  in  any 
case  of  suspected  sy|)hilis.  The  spots  here  show  themselv(»s  as  fiiint  or 
well  prononneed  <'rytheniatous  patches,  circumscribe<l  c»r  ill  defined  in 
outline,  and  failing  up(m  |)ressure.  They  may  jxTsist  in  this  form 
throughout  their  entire  course,  or  later  develop  into  scaling  papules. 
The  <lorsa  of  the  hands  and  feet  are  far  less  fre<|uently  affected. 

The  macules  in  an  early  |K»riod  of  their  development  are  usually 
unmixed  with  other  forms  of  sy|)hilitie  lesions,  but  they  may  be  readily 
transformed,  if  subjec'ted  to  any  form  of  irritation,  into  nuK'ulo-papules, 
in  which  there  is  slight  elevation  of  the  surface*,  and  these  be  converted 
later  intodistinct  papules.    Occasional lytheyarecommingled  with  pustules. 


Tliere  is  little  '•r  iwi  ^-^fc^iiiia.  If  mnj  k  esriiffl,  ii  k  e%TJired  in 
>  form  of  a  glijrla  pruritus^,  whkli  w  ^Wnm  ftimmii^.  Ttie  patietit 
ty  not  be  awari  wlteo  be  pns^eiit^  htaiMJf  i%^  ejaataa^to  tlisit  hif 
dj  shows  aDT  tr^ct^  nf  «rti|)Ck»a.  Ii  ^ibook)  tlierefore-  be  the  rule 
jeaever  pnictiail)le  ti>  esmnttni*  the  eattm  bodr  0vr&e&.  This  ^lumlil 
rajrs  be  done  in  tbi!  case  of  male  potiaiii^  wm  floilerst  wlmt  ^^tmge  < 
*  disease  ther  umj  fiiiit  pn^-tif  tlu*taadTeip  Wh«a  sot  ^-i^ible  t 
lottlii^  of  the  stirfac^  c^o  be  made  iQ  appear  bj  cspo^in^  tbe  s^kiti  for 
.  diort  time  to  a  ^It^htlv  chilly  atmoe^ene. 

In  many  case^  the  eruption  fe  pii^cieded  bj  iHibjective  ^yioj 
ich  as  malaise^  inuppetenctf^  he»cbche^  and  t^^peratore  \*arria(g  frtm^ 
ghdy  above  noniiiil  to  102^  or  Ids'"  F. 
The  eruption  Atve;^  nut  often  per!*i?^t  for  any  ^n?at  length  of 
Tnder  appropriate'  and  ener^etie  treatni<>nt  it  esin  be  made  to  disap| 
I  a  few  days.     Uniri::at<fd  c^a^*^  itta\^  ccmtinue  for  a  moatli  or  lut^mJ 
it  usually  transit  ^miarioD.^  of  xht  lesirm^  tntci  papiites  tak«»  |>hic^  licwi^ 
lie  expiration  of  thl^  perkid  m  reached^  and  the  ty^  of  tbe  dki^aae  is 
changed  completely.     Ke<'nrrenee  of  the  macubr  FypblltMlenii  nwiy  titkifiJ 
place  at  any  time  (luring  the  first  yiair,  but  it  b  not  often  |^*iiemliaed*^ 
There  is  at  these  timi^  a  tendency  oo  the  put  of  the  le^iiins  to  assume 
a  circinate  grouping. 

There  is  usually  i^ime  a«*€o0i|janying  involvement  of  the  miKxnts 
sur&ces.  Inspection  of  the  thmst  t^howi^  hy|>ers^niia  «>f  the  phiirvnXi 
of  the  pillars  of  the  fauct^,  and  of  the  ^oft  pnkte.  Tendeme^NS  tif  the 
gums  is  also  not]<-r«i1>Ie. 

Resolution  is  ii^iuilly  ei>mplete,  no  rellt^  being  lefk  to  show  tlie 
existence  of  pre\  iint^  trouble.  But  sometimes  where  the  pru€!e^  has 
been  severe  more  ^*t  \i^^  pig^mentation  may  follow,  Tliiji  di^ipp^ir^  In 
the  course  of  time. 

P(/pt/ff'x. — Pa|)ules  are  amoiifr  the  eoinnionest  and  most  characteristic 
of  sypliilitie  eruptions.  Tliey  may  appear  at  any  time  after  the  third 
montli  (»f  tlie  disease.  Any  |)art  of  the  Ixxly  surface  uuiy  be  afifected. 
Frecjuently  they  appear  in  crops,  and  recurrence  often  takes  place. 
They  are  di.-crete  or  in  trn»iips.  Careful  examination  shows  the  grouj>s 
formed  in  curved  lines,  circles  or  parts  of  circles,  and  S-shaj>ed  figures. 
Such  ^roupin<r  is  patlio<rnomonic.  It  is  best  seen  over  the  alxlominal 
and  chest  re<rions  or  upon  the  surface  of  the  back.  The  papules  varv 
in  si/x'  from  a  <rrape  seed  to  a  split  pea,  or  even  larger.  The  large  and 
the  small  varieties  may  be  commingled  in  the  same  subject  or  be  sepa- 
mte  and  distinct,  a  given  individual  showing  but  one  form  throughout 
the  course  of  his  disease.  Rarely  these  small  papules  nuiy  be  e<inverted 
into  the  larger  varieties.  Occasionally  they  become  pustules.  They  are 
many  or  few,  c<)nical  or  flat,  moist  or  dry,  and  vary  in  hue  from  a  light 
red  to  a  dark  liain  color.      Kesoluti()n  is  usually  complete. 

l*a|)ulcs  may  form  the  first  eruption  that  appears  upon  the  .skin,  or 
they  may  he  dcvelo|>ed  with  or  directly  follow  the  macular  exantheni. 
They  arc  hcst  classified  as  dry  and  as  moist  papules. 

J)ri/  P(fj)ti/(s. — Dry  |)apules  otvur  in  two  forms,  known  as  the  miliary 
and  the  /cuftcn/dr.  Miliary  papules  occur  less  fre(]uently  than  do  the 
lenticular.  They  are  seen  ofYenest  in  uncleanly  and  neglected  cases. 
For  this  reason  they  are  seen  more  frequently  in  public  than  in  private 


SYPHILIS  OF  THE  SKIN.  861 

practice.  Women  exhibit  them  ofteiier  than  men.  The  papules  are 
about  the  size  of  a  pinhead,  and  when  seen  in  their  completcst  expres- 
sion are  thickly  set  over  the  entire  body  surface.  There  is  usually  no 
subjective  sensation,  but  patients  sometimes  complain  of  slight  itching 
or  l)urning.  The  papules  are  conical  in  form,  and  the  summit  may  be 
capped  l>v  a  minute  sc*ale  or  be  the  seat  of  a  tiny  vesicle.  Involvement 
of  the  hair  follicle  frequently  occurs,  and  the  papule  is  then  pierced  by 
tlie  hair  filament.  Limitation  of  the  miliary  papules  to  exposed  sur- 
faces, such  as  the  face  and  the  hands,  sometimes  takes  place,  while  the 
parts  of  the  body  protected  by  the  (clothing  are  the  seat  of  much  larger 
varieties.  In  cachectic  and  ansemic  patients  the  appearance  of  a  crop 
of  miliary  papules  is  often  the  precursor  of  an  extensive  pustular 
syphil(Klerm  soon  to  follo>v. 

Lenticular  papules  are  the  most  frequently  met  with  of  any  of  the 
early  syphilodermata.  They  are  liable  to  oc<;ur  at  any  time  during  the 
first  two  ye^irs  after  infection,  and  may  appear  at  a  still  later  period. 
They  vary  in  size  from  a  large  pinhead  to  a  coffee  bean,  have  a  flat- 
tened or  rounded  surface,  are  seldom  much  elevated,  and  are  frequently 
surrounded  by  a  fringe  of  scales  known  as  the  corona  veneris.  The 
base  of  the  papule  is  usually  quite  firmly  indurated.  The  summit  is 
smooth  and  glistening  or  capped  with  a  thin  firmly  adherent  scale. 
Oflen  the  papules  are  so  slightly  elevated  as  to  be  distinguishable  from 
macular  lesions  only  by  the  sense  of  touch.  Such  lesions  are  known  as 
maculo-papules,  or  the  summit  may  be  converted  into  a  pustule  without 
the  base  undergoing  any  change,  the  lesion  then  being  called  a  papulo- 
pustule. 

In  syphilis  scaling  papules  are  frequently  met  with  tliat  are  difficult 
for  any  but  the  expert  to  distinguish  from  tfie  lesions  of  psoriasis.  The 
scales  here  lack  the  lustrous  apjK»arance  presented  in  psoriasis  and  are 
not  so  freely  shetl.  On  the  contrary,  they  are  frequently  so  firmly 
attiiched  to  the  surface  as  to  reipiire  some  force  on  removal,  and  when 
the  scale  is  lifted  away  there  are  no  minute  bleeding  points  found 
beneath  as  in  the  psoriatic  lesion.  Other  lesions  can  usually  be  found 
in  the  near  neighlM)rhood  or  elsewhere  upon  the  surface  of  the  bixiy 
that  are  unmistakal)ly  syphilitic. 

Papuh»s  fre(juently  apjwar  in  th(»  palms  and  on  the  soles,  and  in  such 
localities  present  features  somewhat  different  from  any  shown  in  other 
parts.  This  is  owing  to  the  density  of  the  epidermal  coverings  in  the 
n»gions  named.  Instead  of  involving  the  epidermal  layers  throughout, 
as  is  usually  the  case,  they  here  appear  to  be  buried  beneath  the  epi- 
(h'rmis  or  confined  at  least  to  its  lower  strata.  Later  tliey  make  their 
way  to  tlie  surface  and  bec<mie  true  sailing  papules,  not  at  all  or  only 
sliglitly  elevated.  The  epidermis  covering  the  centre  of  the  lesion  is 
first  cast  off,  thus  giving  to  its  summit  a  j>itlike  <lepression.  The  edge 
of  this  de|)ression  is  surrounded  by  a  fringe  of  torn  and  dirty  h)oking 
epithelium.  The  centres  of  the  palms  an<l  soles  are  the  parts  usually 
first  to  be  affected.  Liiter  the  papul(»s  by  periph(»ral  extensitm  and 
coalesccMice  may  form  scaling  pati-ihes  covering  surfaces  as  large  as,  or 
larger  than,  a  silver  dollar,  or  they  may  remain  as  distinct  and  discrete 
papules,  while  thickly  studding  the  surface.  Extension  to  the  digit8 
may  take    i>lace.      They  an*  not   often    produ<;tive   of  any  sensation. 


F 


iiientiv  they  apix^r  with  the  fir^t  esiaotbem,  and  pt^rfeL^t   rluriitg  « 

►r  tbi'  whule  of  the  cours^t*  of  the  iljjNca»ef  or  they  nmy  ufipt^r  after 

iher  ^yIUptom^  of  the  nmLiily  have  vmrn^hed,  ^nd  etiutinuf  (f^r  a 

'^er  of  yeaci  in  gpite  of  vipurott^  ami  eiM^rj^ic  trcatuinii.     The 

ion  ih  iif^iially  gycpmetrii^lj  but  the  right  bati^l  if  the  ont*  mii^t  apl 

*evi  rely  att*^^e*I. 

\8t  Pnpfilj^. — ^Papules  prei^^nting  a  nioii^t  atid  ^eerftiii|i:  s^urfai%* 

lonmi    upon   the  ^kin    in  ^itaatian^    &vortiig  ^4ieh    devc^lopmetil. 

mth  aod  moisture  are  neoessary  e<inditifin>,  anif  ^n^h   iaetoi>i  an* 

id  in  the  axillie,  Ijetween  the  Qata§,  io  the  fieiiiK'al  reg-iott,  l>ei\Tt^*ii 

§crotiim  and  thigh,  within  the  Iijm  of  the  vuU*sh  unci  tinderneath 

iverhun^ing  brcmi?t«  of  fleshy  women.     Hert*  (lie  |iiipidi*f>  b<^in  ii^ 

le  drv  forni,  hut  are  fjuickly  convertt<l  into  k*^ion^  little  or  ii*»t  al 

elevated,  and  Jmving  a  eireuni^ieribed    erode^l   surface*  ^^^reting  a 

t^,  mueiJaginoui*  fluid.     Sometiine^^  they  are  i^>vered  by  a  ^rtayi^Ji 

le  1< Making  tnuch  lik*^  diphtheritie  nienihraue.     Tlie   le?^toti^  when 

unful  and   fully  de%^elopeo  give  forth  an  almost   uulx-argble   mh^r, 

is  fomi  nf  moiMt  jxipule  diffferti  in  no  wij^  from  mucous  jiaitehc*^  M*ea 

.thin  the  mouth  eavity.     It^  i^truetiin%  de\'eloimient,  and    f^fimplrle 

evolution  are  the  t^me  as  the  mueouH  patrh^  and  Jt  is  frequently  eiilh-d 

by  the  same  name. 

About  the  niueoujf^  cmtletis  of  the  body  a  difiert^nt  kind  of  tnmA 

papule  is  apt  to  form,     Thij?  variety  i^  ehameterisced  by  hyiierpla**ia  of 

le  cell  (lenient^j   with  eonj^ecpient  elevation   o£  the   n^&iiuting   leiiiciii. 

^apules  of  tfiL^  kind  are  known  bb  cond^hnutkt  and  oceur  in  ei titer  a 

flat  or  pointed   form* 

Flat  eomli^lomata  appear  as  eminences  vanning  in  sixe  fnini  a  ten- 
cent  pieci-  tc*  a  j^ilver  doUar^^  and  having  a  whitish  or  grayi.sh  white, 
macerated  ^^urfiirr'  hiithi'd  in  n  tenaeiou^,  nmeoid  ftuid  or  covennl  with 
an  adherent  grayisli  pellicle.  The  secretion  is  extremely  offensive  in 
odor  and  in  the  highest  degree  infectious.  Often  the  irritating  effectifi 
of  the  secretion  beget  a  similar  lesion  u|K)n  the  apj>osed  surface  when 
the  condyloma  is  between  the  buttocks,  so  that  two  lesions  of  like  nature 
are  brought  fai^e  to  face.  This  form  of  condylomata  may  be  single  or 
multiple.  Fre(juently  the  lesions  form  a  complete  collarette  about  the 
anal  or  vulvar  openings.  They  arc  often  the  seat  of  intense  itching 
and  l)urning  sensations,  and  productive  of  the  greatest  discomfort. 
Flat  condylomata  are  absolutely  diagnostic  of  syphilis. 

Pointed  condyhymata^  or  venereal  warts,  seen  so  often  in  syphilitic 
subjects,  (litfcr  from  the  preceding  form,  not  only  in  their  character  and 
appearance,  but  in  the  fact  that  they  are  not  strictly  syphilitic  lesiions. 
They  are  produced  at  any  time  when  the  j)arts  are  subjeetcH^l  to  undue 
and  long  continued  irritation,  such  as  happens  when  pathological  dis- 
charges like  those  of  gonorrhoea  and  leucorrhcea  flow  over  the  vulva, 
over  the  |>erinenni,  and  over  the  anus,  or,  in  the  male,  are  imprisoned 
beneath  the  foreskin.  Secretions  from  certain  syphilitic  lesions,  such  as 
moist  papules  and  flat  condylonuita,  give  rise  to  them  as  well.  Hence 
it  happens  that  they  are  found  accompanying  true  lesions  of  syphilis  as 
an  accident  oidy  of  the  process.  It  is  important,  therefore,  that  too 
much  significance  should  not  be  attached  to  this  form  of  condylomata  in 
determining  the  presence  or  absence  of  syphilis. 
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One  or  many  of  these  pointed  papules  may  be  present.  They  are 
Hliform  or  coniciil  in  shapi*,  with  a  broad  or  narrow  base  and  a  tufted 
apex.  When  multiple  they  frequently  form  masses  lus  large  as  a  good- 
sized  hen's  egg.  Ins|)ec^tion  of  such  mass  always  shows  it  to  be  made 
up  of  a  great  number  of  distinct  and  individual  wartlike  structures. 
The  lesions  may  be  dry,  but  are  usually  covered  with  moisture.  This 
may  be  a  true  secretion  on  the  part  of  the  wart  or  be  sweat  arising  from 
tlie  warmth  of  the  part.  The  lesions  are  apt  to  bleed  readily  and  freely 
uiK)n  the  slightest  irritation  or  surgicjd  interference.  The  sulcus  coro- 
na rius  in  the  male  and  the  inner  surface  of  the  labia  majora  and  minora 
in  the  female  are  often  the  sites  of  their  occurrence. 

Absolute  cleanliness  and  the  use  of  disinfecting  solutions,  such  as 
boric  acid,  corrosive  sublimate,  and  permanganate  of  i)otassium,  are  the 
essentials  in  treatment.  If  persistent,  the  lesions  may  be  snippcnl  off 
with  a  pair  of  scissors  or  removed  with  a  curette,  and  the  base  then  be 
touched  with  a  pencil  of  silver  nitrate  or  a  drop  of  cjirbolic  acid. 

Puiituli'K — Pustules  are  frequently  met  with  in  syphilis.  They  occur 
oftenest  in  the  ill  fed,  unclean,  debilitated  subjects  seen  in  public  prac- 
tice. Well  cared-for  patients  seldom  exhibit  them.  This  fact  strongly 
suggests  their  being  an  accident  rather  than  a  definite  symptom  of 
syphilis,  and  such  belief  is  gaining  ground  among  syphilographers. 
l^istules  are  usually  developed  from  papules.  They  seldom  appear  as 
elementary  lesions.  The  summit  of  the  papule  is  first  converted  into  a 
minute*  vesicle.  As  this  enlarges  its  contents  become  turbid,  and  then 
pustular.  The  pustule  may  be  confined  to  the  apex  of  the  papule, 
occupying  only  that  space  first  shown  in  the  vesicle,  or  the  entire 
papule  may  become  involved  in  the  process.  Pustules  may  appear 
on  any  |)art  of  the  body.  In  the  early  st^iges  of  the  disease  they  are 
apt  to  be  symmetricjil  and  extensive  in  their  distribution.  I^ater  they 
a})pear  in  grou|>s  having  a  circinate  arrangement. 

The  |)ustules  vary  in  size  from  a  pinhead  to  a  pea.  Early  in  the 
i'ourse  of  the  disease  they  are  small,  and  more  abiuidantly  developed 
tlian  when  oc(Mirring  at  later  perienls.  When  first  appearing  they  are 
discrete,  but  later  may  become  confluent  and  give  rise  to  superficial  or 
<leep  ulcers.  The  lesions  may  be  <*lust(T(Hl  in  circinate  groups  or  be 
<listributed  freely  without  definite  arrangement.  Fn^quently  they  in- 
volve the  hair  follicle,  especially  on  the  face  and  scalp,  A  dull  liam- 
hkI  areola  is  often  distinguishable  at  the  bjise  of  the  pustule  or  of  the 
papule  on  which  the  pustuh*  r(\sts.  When  ulceration  does  not  follow, 
the  pustules  disiippear  and  exfoliaticm  of  the  epid<»rmal  coverings  takes 
place.  If  th(»  pustules  have  been  large  and  (k»e]),  well  marked  cicatri(»es 
are  left  as  relics  of  the  trouble.  Pigmentation  freejuently  (K'curs,  the 
stain  having  a  dark  copjM»ry  hue. 

Ulcers  arise  by  coalescence  of  a  number  of  j)ustules  or  by  enlarge- 
UH'nt  of  individual  lesions.  They  are  a|)t  to  occur  late  in  the  disease 
and  in  caclie<'tic  and  anaemic  subjects.  Only  the  superficial  layers  of 
the  epidermis  may  be  involved  in  the  process,  or  the  ul<*er  may  burrow 
<leeply  into  the  skin  and  subcutaneous  tissue^.  Superficial  idcers  are 
usually  small,  not  oft<»n  increasing  much  beyond  a  ten-cent  picKic  in  size. 
The  base  is  indurated  and  the  uU*er  is  covered  by  a  light,  friable, 
greenish  yellow  or  dirty  looking  <TUst. 
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In  the  later  stagt^s  of  sy[dulii^,  (>r  04irly  when  the  disease  is  pursuing 
a  sevTre  course,  liii"*;(^  pustoles  *i€eurFir»*r  iti  »rruups  of  Imlf  a  flozen  or 
more  imiy  iippt^iir  at  diilrrt/iit  r^itrs  ii|inn  the  IkkIv,  These  fiiistiile?'  unite 
iiifcfi  fonu  what  is  known  iis  tlie  jULstul^i-iiUrnitive  syphilo<h*rm,  Thid 
uleer  is  deeply  seated,  fretpieiitly  painful,  and  seereterf  pus  in  ahundiinee. 
It  is  eappe<I  l>y  a  lar^e  dark  ^rueu  or  brownish  cnist,  luiderneath  whieh 
a  Well  kA^  1>1(hh1  and  pus  ean  always  be  diseovered.  The  pus  dries 
n^adily,  and  the  resukiutj^  evw^i  is  more  or  less  tinnlv  adherent  to  i\\v 
ed^e  t)f  th(^  uleer.  \\  hen  tin*  i*rust  is  n-nioved  and  tlie  h\^ion  eh'antnt 
of  its  eon  tents,  tlie  ulcer  sliows  a  pnnelied-iml  ap]u':imnee.  The  sides 
are  preeipitous  and  the  base  is  uneven  and  gninnlar,  Snrh  ulcere  leave 
a  deforming  eieatrix  unmistakable  Ut  the  eye  of  the  trainrfl  observer, 

Rupki  is  a  term  enipl(*yed  to  designate  nleers  oeenrring  in  syphilid 
in  whieh  t\w  erusts  assunii'  a  eonieal  or  oyster-shell  shaiK%  The  eruFt 
is  inathr  uji  of  a  number  of  layeiN,  ttie  one  at  th(*  bnttom  eovering  the 
great* ^st  extent,  and  eaeb  sueeeeding  hiviT  beeoniing  smaller  as  the 
simnuit  is  approaehed.  The  erusts  may  reaeh  an  inch  or  more  in 
heiglit  and  eover  an  area  as  large  at*  a  silver  half  dollar,  Jl^'V  an* 
prmhii-ed  by  sneeessive  additions  to  the  erust  from  U^ieath,  while  the 
uleer  enlarg<L's  pi'ripherally.  The  layer  at  the  top  refUTseuts  the  fin<t 
one  foruu*(L  The  ulrer  may  be  superlieial  or  deep.  Knpia  oeenrs  <inly 
in  uiH^h'anly,  uncared-for  subjects,  and  generally  indicates  a  severe  ami 
persistent  type  of  the  disease, 

TithtrclrM, — Tubercles  are  of  fre<pient  <K^eurr<»nee  in  isyphilis.  They 
may  appear  at  any  time  in  the  course  of  the  disease  after  the  expinitiop 
of  the  lirst  three  m«^uths,  but  are  semi  more  freipiently  in  late  nither 
than  in  early  stages  of  the  rjiahidy.  They  ix^enr  <»tl[eneHt  in  tli*>set^seft 
in  wbieli  early  treatment  has  been  improperly  eonducteil  or  entirtdy 
neglected* 

Tubercles  differ  but  little  in  their  ehai*acteri8tics  frtmi  gunimatiu 
They  are  apt,  however,  to  tx-eur  at  a  soniewliat  earlier  stage  and  to  run 
a  milder  and  more  tractable  course.  They  also  appear  iTi  greater  nnndxT 
and  involve  the  skin  less  deeply.  Hut  in  the  clinical  features  that  thej 
present  it  is  often  a  matter  of  eonsiderable  diftieulty  to  distbigui^h  thei 
from  the  gummy  tumors  (Plate  XL). 

Tubercles  njay  appear  upon  any  part  of  the  hmly  surface*,  hut  are"' 
found  mijst  fre<|Ucut!y  uf>on  tlie  face  and  the  extremities.  The  tip  of 
the  cliin,  the  ahe  of  tlic  n<ise,  and  thi'  iuteginnent  covering  the  kmx*  and 
elbow  joints  aiv  favorite  sites  fnr  tlieir  occnrrenee.  They  may  mx'Uf 
singly,  but  usually  develop  in  groups  of  half  a  dozen  t>r  mon%  Tliey 
apiK-ar  as  snnVll  pea-  to  bean-sizcd  niKlides»  set  well  within  the  tissuei;^  of 
the  skin,  and  present  externally  a  globoid  surfaw.  The?  an^  finn  to 
the  tourh,  and  in  the  earlier  e»on^e  c»f  their  development  are  usually 
painless.  In  color  they  vary  tVom  a  dark  re<l  to  a  etippery  hue,  Tht*ir 
color  varies  with  any  cbauge  in  the  blood  supply  of  the  |»art^  such  as  is 
apt  to  ensue  after  violent  exertion,  Tfiere  is  then  a  dt*eid<Hl  dei'jK*ning 
of  the  previous  stain.  The  eirculiir  form  of  grouping  distinctive  of  svphi- 
litre  lesions  is  here  frc^qucntly  met  wilh.  Often  extensitui  of  the  prcKf'S^fi 
is  liy  the  formation  t»f  new  rings  about  or  in  eonjiuietion  with  similarly 
formed  gn»ups.  In  this  way  tigure-of-8  and  other  odd  looking  armnge- 
ments  are  formed. 
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Tubercles  differ  much  in  the  course  that  they  pursue  and  in  the 
manner  in  wliich  resohition  takes  phice.  Frequently  the  lesion  under- 
goes degenenvtion,  and  absorption  of  its  products  takes  place  without 
destruction  of  the  overlying  integument.  This  happens  frequently  upon 
the  face.  In  such  c^ses  there  is  the  formation  of  a  tnie  scar  without 
breaking  down  and  removal  of  the  epidermal  layers.  The  scar  is  de- 
pressed and  oftentimes  pigmented.  The  pigment  usually  disappears  in 
the  course  of  time.  Sometimes  resolution  occurs  in  this  manner  in  one 
part  of  the  group  while  the  lesions  in  another  part  are  still  in  full  pro- 
cess of  developm(»nt. 

Dcgenenition  and  destruction  of  the  tubercle  by  ulceration  is  a  fre- 
quent method  of  its  removal.  Softening  of  the  summit  occurs,  the 
roof  wall  breaks  down,  and  the  degenerated  products  of  the  lesion  are 
discharged.  The  ulceration  goes  on  to  complete  removal  of  the  tuber- 
cle, and  may  extend  much  more  deeply  into  the  tissues.  In  this  latter 
case  the  deep  extension  of  the  ulcerative  process  is  undoubtedly  due  to 
gummatous   infiltration   of  the   tissues  about  and  below  the  tubercle 

E roper.  After  destruction  of  the  tubercle  is  complete,  repair  ensues 
y  the  formation  of  a  cicatrix.  Frequently,  where  the  process  is 
unrecognized  and  unchecked,  the  lesions  continue  to  develop  in  circles 
or  parts  of  circles  about  the  sites  of  existing  tubercles,  each  new  crop 
gradually  enlarging  the  area  affected.  In  this  way  patches  may  be 
formed  (;overing  the  greater  extent  of  the  forearm,  the  thigh,  or  one  or 
both  buttocks.  At  the  border  of  the  area  is  the  line  of  advancing 
tubercles,  many  of  them  in  a  state  of  ulceration,  while  within,  the 
j)rocess  is  represented  only  by  the  lesion  relics  of  the  disease  in  the 
form  of  scar  tissue.  The  process  is  extremely  indolent,  and  in  many 
cases  may  continue  for  a  number  of  years. 

(lummata. — (Jummata  usually  occur  in  the  skin  late  in  the  course  of 
the  disetise.  In  malignant  (jases  or  where  the  progress  of  the  malady  is 
rapid  and  destructive  they  may  appear  within  the  first  six  months  after 
infection.  They  present  the  appeanince  of  firm  nodules  deej>ly  set 
within  the  skin  or  subcutaneous  tissue.  At  first  they  are  freely  mov- 
able over  the  deeper  structures  and  within  the  skin  itself,  but  hiter  they 
become  attached  to  the  underlying  periosteum,  bones,  cartilage,  or 
muscles.  The  skin  becomes  reddened  and  inflamed,  finally  breaking 
down  and  permitting  the  distrharge  of  the  gummy  mass.  Ciummata 
vary  in  size  from  a  jx^a  to  an  orange*.  They  are  spherical  or  globoid  in 
shape,  or  may  be  flattened  and  irregular  in  outline*.  In  their  earlier 
stages  they  are  sensitive  in  a  slight  degree  only,  but  later  they  become 
extremely  tender  and  painful.  They  an*  usually  single  or  but  few  in 
number.  Rarely  they  (K*(*ur  in  great  numbers,  as  hundreds  in  one 
subject.  Any  ]>art  of  the  IxkIv  surface  may  Im'  the  seat  of  gummata^ 
but  they  are  seen  with  greatest  frequency  upon  the  low(»r  limbs  and  the 
integument  of  the  forehead  and  scalj).  The  vWWt  of  gravity  acting 
upon  the  blood  no  doubt  influences  their  frecpient  development  uiM>n 
the  limbs. 

The  tendency  of  gummata  wherever  o(»curring  is  toward  ulcenition 
and  destruction  of  the  part.  This  may  occur  in  the  skin  with  startling 
rapidity,  a  few  days  only  sufficing  for  complete  softening  and  removal 
of  the  tissues  affectwl ;  or  the  lesion  may  persist  for  weeks  and  moathfl. 
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with  no  evi(lt?nee  (if  ehaiige  occiirring  in  its  ijiiib.staiice  save  tliat  of 
gradual  vnlargeiiitiit,  Fretjurntly  t\w  trnmrna  extends  deeply  intu  the 
tissues,  iDvolviai?  muscle,  hone,  and  eartiln*if  in  its  destriietive  tH>urse, 
Whiii  tills  uceur>  ujinn  I  lie  Jaee  iViulitful  detHrniiries  arc  likely  tt»  result, 
TliHs  the  eartihi^es  and  hnijes  of  ilie  nose  iniiy  In-  attaeked  antl  entirely 
destroyed,  <>r  the  lube  of  the  ear  1m^  in  ]>art  «tr  whtdly  remove^!.  The 
severity  td'  the  [iriK-ess  ean  only  be  likeiietl  to  tl»e  mvapi'S  nnide  in  the 
same  rejjion  by  malignant  disease.  The  imjKjrtance  of  early  recognition 
of  the  eunditioT^  is  ajtpareiU. 

Uleers  resulting  fruin  tht^  ilestnietion  4if  pimmata  are  apt  to  be 
slug^iish  an<l  indolent  in  their  deport nient.  Their  size  is  determined 
by  tlie  lesi(ai  from  whieh  they  arise.  They  are  eiretdar,  oval,  or 
irregular  in  mitline.  The  edges  may  be  thiekene<l  or  nndermiui^l,  the 
sides  preeipitons,  and  the  ili>or  uneven,  foal,  and  dirty  with  luvwn  or 
greenish  eoloreil  pus.  In  eaeheetie  and  ]>oorly  nourished  patients  such 
uleers  may  beeonie  the  seat  <if  gaiigrt^ne.  \\  lieu  the  neerotie  mass  is 
entirely  eliminated  tlie  uleerative  pr^ieess  ends  and  re[>air  l>t»giii!^. 
Healthy  gnimilations  eovei-  the  floor  and  sides  (*f  the  uleer,  the  thiek- 
eued  edge  is  Muuotlied  out,  and  the  prc^eess  is  coiupleleil  by  the  forma- 
tion of  a  cicatrix.  This  cicatrix  is  i  ireular  in  outline,  smooth,  white  in 
the  centre  and  pigmented  at  the  border*  Tlie  st^ar  i>  deej^  and  firm^ 
nsuidly  lieing  attaehed  to  the  (larts  beneath.  Its  rtH'ognition  is  fre- 
ipiently  of  great  value  in  rstablisbing  a  diagnosis  ui'  preceding  syphilis. 

At  times  a  diHuse  gnTnmatoM>  intiltnitiou  of  the  skin  or  subeutant^c^u^ 
tissue  takes  place.  This  is  apt  to  occur  over  tlie  back  or  ni>on  the  hiwcr 
(*xtrendties,  as  the  parts  ol'  the  leg  between  the  knee  and  ankle.  The 
skiu  bi'comes  reddene*!,  s\v*illeu,  tnuieti^Ml,  imd  smlden.  Nodules  ap]K^ir 
at  vai*ious  |Hiints,  break  ihrwn  <|uiekly,  autl  disehurge  th<'ir  typical 
gummy  exmlate.  The  pnjce^s  if  unrecognized  may  go  on  for  long 
periods  of  tinie»  restdting  in  great  thiekening  of  the  intcgumenl  and  the 
proiluction  of  abundant  scar  tissue,  or  the  eJitire  gnnimatous  area  nuiy 
break  down,  foruung  a  siirgle  gigaintic  uleenv  Up<jn  the  aWomen  fcuttii- 
matous  iutiltratiou  is  apt  to  result  in  a  serpiginous  uhn^r*  Gunimata  are, 
htjwevcr,  n\rv  in  this  lo<'ation.  In  the  g^'uital  region  such  inhltt^atioii 
results  in  <'onti'artion  and  deturmity  i>f  the  jK^nile  organ  or  in  imrrow- 
ing  of  the  entmuee  to  the  vagina. 

Affections  of  the  Hair  due  to  Syphilis, — The  hair  is  fnHjucntlT 
afteeted  in  the  course  of  syphilis.     The  nutrition  of  the  tilamentH  miiy 
Ik*  impLiired  in  so  slight  a  degre*'  as  iu  give  ris<'  only  to  a  certain  amount 
of  dryness  and  lack  of  lustre,  or  the  pniccss  may  be  so  severe  jis  ta  brintf  , 
about  an  «*xtniue  and  deforming  aln]M'eia.     Thc*se  syphilitic  al<i|H*cLaai 
arc  ini|M>rfant   from   a  diajjnostie   staudpoitit   iMvause  of  the  helji  ihcyj 
furnish  in  arriving  at  vxnvl  conclusions  reg^iixling  the  existence  uf  the  i 
disease.     Tlay  apjR'ar  as  the  result  of  one  of  tW4>  [)n>cesw2g ;  either  lh«* 
hair  tails  as  the  r*'sult  of  defeetivc  nutrition,  with  no  stmctnral  change 
Mreurriug  in  the  part  from  whieh  it  arista,  or  there  is  a  pnvedtng  «irganie^ 
change  in  sneh  part.     The  alo|K'cia  in  the  tirst  form  nniy  be  siiid  to  be 
due  to  a  primary  process,  while  in  the  t»thcr  it  is  sw*ondarv. 

In  the  primary  Ibrm  the  hair  may  come  out  slowly  or  very  nbmptlr. 
There  may  be  a  gradual  thinning  of  the  hair  of  tlic  scalp  tuid  of  olfacr 
fMirts  of  the  body,  a  tVw  (ilarneuts  only  coming  away  each  da\\  iititil  tli© 


SYPHILIS  OF   THE  XAILS. 


867 


iplet*?  \o»^  becomes  decidedly  aitjnii'<  nt,  or  the  proce^is  riiny  be  i^liti- 
raeterized   Uy  tlie  development  ui'  miiiu'nms  I  mid  pntrhe;^  no  larger  id 

the  ^ealp 


8ize  thsHi  u  t<'ii-ec'iit  piece.  W  hen  tlii^se  jinteiif  s  (H'cur  upon  tlie  ^et 
they  atieet  the  hack  and  sides  of  the  head  nnnnr  th:iii  other  parts*  In 
these  regi(m.s  tlie  bald  areas  iire  set  stt  thiekly  as  to  almost  oeenpy  the 
entire  snrfaee.  They  give  to  the  hair  of  the  head  a  characteristic 
**  ragged'*  appearaoee  not  seen  in  any  other  form  of  hiddness,  Tlie 
patelies  are  irregalar  in  shajK-  ;  the  surfai-e  is  sealy  and  often  set  witfi 
a  few  dead  stnnips  of  hairs,  as  in  ringworm,  and  tin*  eohir  is  a  th-ad 
grayish  white.  The  eyel)rowSj  heard,  huirs  of  the  pnhie  rrgiim  and  of 
the  axil  he  may  share  in  the  |>roeess.  Visually  the  hair  in  these  part8 
does  not  fall  independently  id  that  on  the  head.  The  loss  is  apt  to 
be  ai^ynrnietriea!,  and,  wlien  thi^  occurs  in  the  e^ise  of  the  eyebrows  or 
beard,  resnhs  in  iMvnliar  ilishgurement.  The  eyelashes  are  not  often 
affected.  The  liairs  remaining  are  lodsened  and  ean  be  re^idily  removed 
from  their  pHn<'hes,  Tlus  form  id*sy[)lnlitie  alopecia  is  Iw  far  the  must 
ci>mmon  and  (»eenrs  nu>st  iri*([neutly  in  the  early  stages  of  the  disease, 
accfjmpanying  or  sluvrtly  following  the  ap|K'arance  of  the  exantlienutta. 
While  prcnhietivc  of  mneh  mental  diseund'ort,  it  is  not  a  serious  mis- 
fortune, as  the  liair  is  always  replaet'cl  under  simple  and  apijrupriate 
treatment. 

The  seeontlary  form  of  syphib'tic  alopecia  resuItH  from  previous 
changes  in  the  jutegnment  due  to  the  presence  of  sypldliHlermata. 
Such  svphihjdermata  uuiy  be  in  the  form  of  macules,  pajndes,  pustules, 
tul>eri4es,  ulcers,  or  gummatous  infiltrati<ui,  Tlie  lo?ss  of  liair  mxmrs  an 
the  result  of  ]>:irtial  nr  eompU'te  ilestruetion  td'  tin-  hair  folliele.  Tlie 
priM'css  Ix'hings  to  a  late  ]MTio<l  of  tlu-  disease,  bni  in  severe  forms  of 
syphilis  it  nniy  oeenr  early.  The  alopecia  is  p<'rmanent  if  the  hair  fol- 
licles be  entirely  tlestroyed.  If  destruction  is  nut  coni[>lctc,  there  may 
be  a  j>iirtijd  and  stunted  growth.  The  scalp  is  the  part  usually  alfeeted 
and  in  limited  ureas  only. 

Syphilis  of  the  Nails. — Sypliiiis  may  attat^k  the  nails  at  any  time 
in  the  eniirse  of  the  disease.  The  alTeetion  may  begin  in  tlie  nail  itself, 
and  its  manitestations  thronghonl  he  contined  to  the  nail  substance,  t>r 
it  may  l)egiu  in  the  soft  parts  and  later  extend  to  the  nail  tissue.  The 
first  torin  is  (*alled  mfphUU'tr  ontfvhliiy  and  the  sccr^nd  Hifpltiiiflr  ptfnmtfrhiit. 
Sifphiiiiif  Ontft'/iifL — (Jhauges  in  the  nail  substance  are  eharaeteri/ed 
by  loss  of  lustre,  tormation  of  juim^ta,  -^trise,  brittleness,  and  tli'formity. 
These  elianges  are  due  to  rli^tnrhanee^  in  mitritinu,  and  Jire  cmnmon  in 
the  i^jirlier  periods  of  the  disease.  (*aretul  examination  «tf  th«/  nails  shortly 
after  the  ontbreak  of  const itutieuial  numifestaliims  will  nsually  sliow  per- 
ceptible changes  in  their  structure  and  appearance.  Tht»  nail  often  ap- 
pears deadjaud  a!<aig  its  bi^rder  a  pule  wliite  line  slutws  where  untritional 
changes  are  takinij:  [rlace.  With  the  iitrttphie  e<(uditi<*n  tlu-n*  may  be  an 
aecornpanying  liy]K'rtrn[>liy  of  pjirts  of  the  nail,  leadintj;  hi  the  fiuiuatiou 
of  l^ingitudinal  lines  and  ridge>  non4i  clevat4»d  abf»ve  the  snrlliee  ;  nrthe- 
nail  may  be  greatly  thiekenLnl  thr«»ugh(Hit,  while  over  the  snrfnee  (*ha- 
ructcrislic  striie  and  pnncia,  due  to  the  accom|»anying  atrophic  condition, 
can  be  detected.  These  changes  nuiy  lead  to  comph'te  or  |)artial  re- 
moval of  ihc  nail.  One  or  all  of  the  nails  may  suffer.  The  nails  of 
tJjc  lingi-r^  antl  those  of  the  great  toes  are  most  freijueutly  attacked. 


ftrpfailM  of  tfae  Mboth  and  Tc 
d  tng^ve  af^  of 

0rj«jiMf!  iailiiMiiui.     Anr  of  die 

dftrii^  tbe  eitirr  eoonp  of  tlie  fBiQw  wmj  mpfat  Qptvii  the 
BMMlmaes  €if  tht  niomli  mod  ibitj«L    Tbrr  arr  nofific'^l  ^«mevki  If 
irarriog cooditio«# rf bat,  oKifaitoirfftad  frktiEQ  to  vfcick  Mher  warehm 
mihrcSi4.    WfwqpeMw  tbej  fmsm  in  obitiiiflir  sod  UiUmjlahlr  ( 


&^Ted  Qp^i  ^  iki 


ttxf  ftt  fioicsk  fieiraeion  a  itiarmtil  de^pte  of  dts^res^^  Often  the  moiitli 
eB%  itr  frliowfr  the  onlr  f^-itlecw'e  thmt  the  imlividnal  t^  «ffeeted  witli  tir  m 
8liI1  Mtflc'iiiiir  frrim  ^^yphilis,  and  the  Imfdi  i^lio^  m  the  fcirm  tif  cartlie? 

a^  '^  •  :  -  n  ri.-,;is:%:r  iitt-  r  fr  i-  i!f--:_^.  .^i-p!:.;-  I'-  "';:**![-  r  -h-tive  monilc^ 
tationr'  fiimirh  valuahlf  evidence  a>  to  it>  previous  exijstence. 

Thf  initial  •^•len^i-  i-  found  iijH»n  the  lij^^  or  within  the  mouth  cavitv 
with  jrrf-iiter  i'rf'i\iU'W'\'  than  upon  any  other  pirticm  of  the  IkkIv,  exix»pt- 
in^  thf  fr^niuil  region.  It-  rH-eurrenee  here  i-  n<n  in  the  innocent  onlv, 
hut  i-  frerjnently  the  n"-uh  of  vile  and  disgusting  j)ractices.  Chancres 
apfK-ar  u|>on  the  lips  havin<:r  the  typical  features  elsewhere  de^icribed. 
1  h* y  an-  u-iially  -ingh-,  hut  may  he  douV)le,  one  apj)earinp  upon  either 
lip  in  rlirert  af>|Ki-ition  to  ^-ach  other.  The  k>wer  lip  and  the  median 
line  furni-h  the  .•-ite  of  their  most  frequent  occurrence.  Fissun:»s,  ci>ld 
H^jres,  and  ri^arette-hurns  upon  the  l)order  of  the  lip  often  furnish  the 
Holutions  f>f  crjutinuity  through  which  the  poison  enters.  The  pro-exisit- 
ence  ni'  .-iirli  lesions  modifies  in  a  measure  the  features  presented  by  the 
develojiing  chancre. 

Chancre  oi'  the  tr>ngue  occurs  either  at  the  tip  or  upon  its  anterior 
half.  The  lesion  usually  aj>pears  as  an  erosion  or  as  a  iKKliiIe  suj)er- 
ficially  s(atc<l  and  indolent  in  its  course.  Induration  is  marked  if  the 
tip  of  the  tongue  he  its  seat,  hut  if  placed  U|K)n  the  dorsum  or  sides  it 
may  Ix!  slight  and  easily  overl(M>ked.  The  submaxillary  and  subhvoid 
glands  enlarge  and  the  degree  of  induration  is  often  very  great.  It  is 
important  that  the  chancre  should  be  distinguished  from  tuberculosis 
iind  canc<  r,  hoth  of  which  are  apt  to  occur  in  these  situations.  In 
tuberculosis  the  onset  of  the  malady  is  slow,  the  lesion  is  verA'^  jMiinftd, 
and  the  accompanying  glandular  enlargement  is  slight.     Discovery  of 
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tubercle  bacilli  in  the  lesion  or  its  secretions  definitely  determines  the 
dia^rnosis.  Cancer  is  more  difficult  to  distinguish.  It  begins  as  a 
nodule  and  its  accompanying  adenopathy  is  greiit.  Its  development  is 
slow,  and  it  occurs  usually  in  individuals  well  past  middle  life,  while 
syphilis  is  a])t  to  occur  before  that  j)eriod  is  reached.  Cancer  is  seen  in 
tol)acco  smokers,  the  site  of  the  lesion  being  that  part  of  the  tongue 
coming  in  contact  with  the  tip  of  the  cigar  or  pipe.  Cancer  of  the  lip 
occurs  most  frecpiently  near  the  angle  of  the  mouth,  while  chancre,  as 
has  bt»en  noted,  appears  near  the  median  line.  A  short  delay,  with  or 
without  the  exhibition  of  mercurials,  wdll  involve  no  peril  and  will 
enable  the  physician  to  reach  a  satisfactory  and  conclusive  diagnosis. 

The  tonsil  is  the  occasional  seat  of  chamTe.  The  lesion  here  presents 
no  constant  and  characteristic  features  because  of  the  peculiar  formation 
of  the  tonsillar  tissue,  this  differing  in  each  individual.  There  is  usually 
much  distress  in  swallowing,  and  the  pain  may  often  be  continuous  and 
s(»vere.  The  neighboring  ganglia  in  the  neck  become  very  much  en- 
larged and  densely  indurated.  Induration  of  the  tonsil  sometimes 
occurs,  but  is  not  constant.  Considerable  difficulty  is  sometimes  ex- 
ixTienced  in  distinguishing  between  the  malady  and  a  chronic  tonsillitis. 
In  tonsillitis  there  is  usually  a  history  of  previous  attacks,  and  an  accom- 
panying coryza  with  a  greater  or  less  degree  of  temperature.  There  is 
but  slight  enlargement  of  the  glands  in  the  neck,  and  these  are  tender 
and  painful  to  the  touch. 

Chancres  may  appear  u|>on  the  gums,  cheeks,  or  soft  palate,  but  are 
exceedingly  rare  in  these  situations.  Chancres  of  the  lips  and  mouth 
ciivity  are  liable  to  persist  until  the  development  of  constitutional 
syphilis,  and  then  to  be  converted  into  moist  papules  or  mucous 
patches  of  the  parts. 

Constitutional  syphilis  may  be  represented  in  the  mouth  by  macules, 
papules,  pustules,  tubercles,  ulcers,  and  gummata.  Hyj)era?mia  of  the 
pharynx,  fauces,  and  soft  palate  occurs  with  or  shortly  after  the  appear- 
ance of  the  erythematous  syphiloderm.  The  hyperemia  is  bright  or 
dark  red  in  color,  usuiilly  extensive,  and  diffuse  or  bordered  by  well 
defined  outlines.  It  may  also  appear  in  spots  varying  in  size  from  a 
pin-head  to  a  tiMi-ceilt  piece.  These  sjwts  may  be  few  in  number  or 
scattered  thic^kly  over  the  walls  of  the  pluirynx,  cheeks,  and  roof  of  the 
mouth.  Th(»  throat  is  dry,  and  is  the  seat  of  somewhat  j)ainful  and 
uncomfortable  sensations.  Deglutition  is  a(5com])anied  by  considenible 
<listress.  The  hyperaemic  condition  usually  subsides  quickly  under 
tn^atment.  Mucous  patches  or  ulcenitive  lesions  of  severe  tyix?  may 
follow.  The  delicate,  moist  epithelium  may  be  removed  by  macera- 
tion, with  the  producticm  of  raw-looking  ham-red  |)atches  varying  in 
size  from  a  pin-head  to  a  ten-<;ent  piece.  The  ulcers  are  oval  or  linear 
in  shape  and  have  a  punch(Hl-out  a[)pea ranee,  with  a  grayish  pus-secret- 
ing iloor. 

Pa|)ules  an*  re]>resented  in  the  mouth  by  tho.  mucous  patch.  That 
there  is  no  distinction  to  be  made  between  the  two  is  evidem^ed  by  the 
readiness  with  which  the  papule  oc<'urring  on  the  skin  when  subjectcKl 
to  heat  and  moistun;  is  made  to  take  on  characteristics  that  render  it  in 
no  wis(;  distinguishable  from  the  mucous  patch  in  the  mouth.  These 
mucous  patc^hes  may  b(»  the  r(\sult  of  transformation  of  a  chancre  occur- 
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-^U|i&  tht^  part,  m  hm  been  nott^J,  or  they  may  develop  mdeiien<ieinly 

f  liriaiarrly*    They  th*^n  Jx*giii  as  rt^ddcntHl^  eirt*iniiscril>CKl  miicuJi-^  m 

*  mueous  membniTi<\     Elevati^m,  thie  tu  iiiultiplieHtion  of  tLe  ce!U  in 

the  i5iibrttanec>  of  the  les^ion,  mmn   folliuv^.     Kemoval  of  the  epithelml 

►veriii^  by  macenitinii  and  frietion  iblkms,  and  the  lei^ion    mke?  on  a 

yish  wiiite  api>t»unitiee,  as  if  the  pirt  liad  Ijeeii  touched  by  u  pc*nril 

-iilver  nitrate,  Miieinis  patelies  tiecur  :^ingly  or  in  g-rouiis.  OOffi 
tney  eonie  in  sueeor^'^ive  enms.  Coah*srenee  may  ensue,  with  the  fi»r* 
mation  uf  an  irrei^nlar  patefi  varying  niueii  in  ^^ize*  Negleetjecl  i^m*^ 
frequently  show  the  entii*e  rm>f  wall  uf  the  nifiuth  or  tlie  inner  ^urtiiet* 
of  the  eheek  eovered  by  a  le?,itm  nf  thi<  nature.  Put€*hes  ciecurriiig 
upon  the  eheek  or  tongue  are  apt  tj>  heget  like  lesiims  nnori  the  sur&ei^ 
with  whieh  they  eome  in  eoiituet.  Favorite  .^ite;^  for  their  appeamnu^^ 
are  ju??t  within  the  angles  of  the  nnHith  an<l  underneath  the  tongue. 
When  mjeurring  upon  the  snrfaee  of  the  ton^nie  I  hey  fi^ecpiently  have  a 
glistening,  j^hiny  l(»okj  and  may  apjiear  dtjire.^^'d  instead  oC  lieing 
elevated,  Thii?  is  due  to  the  elevation  of  the  Biuroimdiiig  f>fipilW* 
The  shining  upi>earanee  is  prothiecHl  by  the  removal  of  the  epithelium 
and  tlve  exj>osure  of  the  rete  layer  Iveneatli.  M neons  [uitehes  an*  often 
painful,  and  when  seutefl  njwn  the  wnlls  of  tlie  pharynx  oec^aHion  con- 
siderable distress^  in  swallowing. 

Hypertrophy  of  the  pateli  may  oeenr  as  the  result  of  its  inHltnttion 
with  small  naind  eells.  When  sneh  [niteli  is  situatc^l  on  tin*  c*het*k 
near  the  labial  angle  it  often  heeomes  dct*|jly  fissuretl,  owing-  to  the 
movement  of  the  parts  in  nmstieation,  and  it  tlien  beeome^  exeeinl* 
ingly  paiufnb  It  may  even  \mss  beyond  the  angle  of  the  month  and 
extend  ibr  some  distanee  niion  the  surfaee  of  the  eheek >  Hy|w^rtr*>phy 
of  mueotis  pateln'S  \t\Mm  Hm*  siirt]i*'p  of  tlie  tnngnt^  gives  rinir  i*t  T^.^v,.'- 
having  very  miieh  the  appearance  of  venereal  warts.  This  form  has 
given  rise  to  its  designation  as  the  "  toad\s-baek ''  tongue.  Lesions  of 
this  class  belong  to  the  type  of  moist  pai)ulcs  seen  so  frecjuentlv  in 
syphilis  alxMit  the  anus  and  vulva. 

Ulcerative  lesions  resulting  from  the  papules  arc  not  nire,  and  are 
due  to  irritation  of  the  parts  and  their  infection  with  pus  eoeei.  Such 
ulcers  arc  apt  to  be  deep  and  destructive  in  their  course  and  to  be  pro- 
ductive of  considerable  pain. 

Syphilitic  lesions  occurring  in  the  mouth  are  often  the  result  of 
undue  irritation  of  the  parts.  The  use  of  tobacco,  either  by  smoking 
or  chewing,  the  ingestion  of  hot  or  very  cold  fluids,  indulgence  in  highlv 
spiccd  articles  oi'  food,  and  the  presence  of  decayed  or  roughened  teeth 
are  frc(|ucnt  and  j)r(»lific  sources  of  mischief. 

Pustules  occur  in  the  mouth  but  rarely.  They  are  produced  bv 
infection  of  j)apular  Ic^sions  with  pus-producing  bacteria.  When  jnis- 
tulcs  a])|)car  in  the  mouth,  lesions  of  the  same  character  aui  usuallv  l>e 
found  upon  the  integument. 

Fissures  may  be  formed,  as  described,  in  connection  with  moist 
papules  or  independently.  The  ccmimissurcs  of  the  lips  and  the  sur- 
face of  the  tongue  are  favorite  sites  for  their  appearance.  At  the 
angle  of  the  lij)s  the  condition  is  aggravated  by  the  motion  of  the 
parts,  and  extension  of  tlic  process  to  the  cutaneous  surfaee  may  take 
place  as  in  the  case  of  moist  papules.     Fissures  are  slow  in  healing  and 
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may  leave  deforming  cicatrices.  Upon  the  surface  of  the  tongue  they 
usually  present  themselves  as  long  linear  cracks  extending  deeply  into 
its  sul)stiince.  Often  they  appear  as  if  the  tissues  had  been  deftly 
divided  by  a  sharp  knife.  Their  walls  are  then  in  close  contact,  and 
their  separation  is  needed  to  reveal  the  extent  of  the  fissure.  Fissures 
usually  follow  mucous  patches  or  areas  of  small-celled  infiltration. 

Tubercles  occurring  upon  the  tongue  and  mucous  membrane  of  the 
mouth  resemble  enlarged  or  hyperplastic  moist  papules.  They  are 
rounded  or  flattened  nodules  involving  the  tissues  somewhat  deeply,  and 
occurring  at  points  where  there  is  but  little  pressure,  as  on  the  under 
surface  of  the  tongue. 

Gummata  do  not  develop  in  the  mouth  until  a  late  stage  of  the  dis- 
ease has  been  reached.  They  may  occur  in  any  part,  but  most  fre- 
quently attack  the  tongue.  They  begin  in  either  the  deep  or  superficial 
tissues,  and  are  apt  to  run  a  much  more  rapid  course  than  when  occur- 
ring elsewhere  upon  the  body.  The  superficial  variety  is  first  noted  as 
a  small,  round,  reddened  nodule  appearing  in  the  mucous  membrane. 
The  niKlule  is  slightly  elevated  and  is  moderately  firm  to  the  touch. 
The  lesion  may  increase  in  size  slowly,  but  its  most  frequent  course  is 
to  enlarge  with  startling  rapidity.  The  centre  becomes  necrotic,  case- 
ous degeneration  follows,  and  the  roof  wall,  which  at  first  is  tense,  is 
broken  down  and  a  gaping  ulcer  results.  There  may  be  but  one  or 
there  may  be  several  of  these  lesions  scattered  over  the  tongue,  the 
hard  palate,  and  the  cheeks.  The  gummata  are  seldom  painful,  and 
often  are  not  discovered  until  softening  and  ulceration  have  occurred. 

Gummata  originating  in  the  deeper  structures,  such  as  the  muscular 
tissu(js  of  the  tongue  and  the  bones  of  the  hard  j)alate,  are  apt  to  be 
much  more  formiiLible  and  severe  in  the  course  they  pursue.  The  neo- 
plasm usually  occurs  singly.  Its  onset  is  insidious  and  without  pain. 
It  is  a  circumscribed,  indurated,  firm  tumor,  varying  in  size  from  a 
hazelnut  to  an  olive.  Degenenition  and  ulcenition  occur  at  timers  with 
great  rapidity.  Perforation  of  the  palate  may  takt*  place  within  a  week 
from  the  first  appeanince  of  the  noduh*.  If  not  promptly  checked,  the 
process  may  go  on  to  more  or  less  complete  destruction  of  the  roof  wall. 
Ulcers  in  which  a  marble  maybe  hidden  destroy  with  the  same  rapidity 
the  tissues  of  the  cheek  and  tongue.  The  ulcers  are  round,  oval,  linear, 
or  irregular  in  sha{K\  Their  edges  are  elevated  and  roughened  or  some- 
times undermined.  Even  with  the  most  marked  ulceration  the  pain  is 
not  often  severe.  The  prognosis  is  good.  Repair  of  the  soft  tissues 
occurs  witli  the  production  of  cicatri(»es  that  are  markedly  deforming. 
Destruction  of  the  hard  palate  can  be  remedied  by  the  use  of  an  obtura- 
tor. Treatment  must  be  energetic  and  chiefly  by  the  use  of  the  iodides, 
pushed  in  increasing  drop  dos(»s  of  the  saturated  solution  until  the  ulcer 
yields.  Locally,  antiseptic  washes  and  stimulating  applications  of  car- 
bolic acid,  iodine,  or  silver  nitrate  are  of  decided  value.  Tonics  such  as 
iron,  strychnine,  and  quinine  arc  usually  needed. 

Syphilis  of  the  Digrestive  Tract. — Syphilis  seldom  attacks  the 
oesophagus.  (lummatous  infiltration  of  its  walls,  resulting  in  cicatricial 
stenosis  an<l  narrowing  of  the  lumen,  has  been  described.  Little  is 
known  definitely  regjirding  syphilitic  atlections  of  the  stomach,  (ium- 
mata  have*  been  discovered   in  post-mortem  examination  of  syphilitic 
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siihjirt!*  in  whom  no  npprecialiK'  j^a^tric  s^ymptoni^  were  ppesent  during 
lilr.  (iiiiiiimiiuii>  iiifiUratiun  <d' liniitetl  or  uxteiuli'd  areas  of  the  niiRvjiis 
iimi  siiljimieou^i  ti^i^iiie*?  imiy  rr:<iilt  in  t'ousideraUlr  tibroiLs  thickf*niiig  of 
tlie  wuUh  of  the  orn^-an.  In  the  into^^tinul  tract  the  rectum  siitT'eiv  whli 
greatest  ireqiieiiev  and  ueed.s  separate  description,  Elsewliert*  the  walln 
of  the  intestijif*  may  become  tlie  i^eat  of  trmumata.  The^*  are  su|jer- 
fieial  and  seldt^m  give  rise  to  serious  symptoms. 

Syphilis  of  the  Heart  and  Bloodvessels. — Syphilis  app€:»an<  to  find 
in  the  vas-eular  system  eonditioiis  I'avoring  its  hrst  expression.  In  the 
chancre,  before  marked  inva8ion  of  the  biitly  by  the  .sypliilitic  vinij*  has 
taken  place,  constant  artd  characteristie  changes  are  noted  in  the  vessels 
entering  atid  leaving  the  part,  and  throughout  tlic  courM^  «if  the  disetise 
the  I >lood vessels  are  apt  to  suticr  in  a  marked  degree,  Thi^  i.-*  d<ud)t- 
less  diu*  to  the  alnmdant  tlevcUjpment  of  connective  tissue  entering  into 
the  formation  of  the  arteries  an<l  vein^?, 

I'he  Ihart, — 'fhe  hcitrt  suffers  Ici^s  frequt'Utly  than  do  the  vei^s**ls, 
but  when  affected  the  intensity  of  the  trouble  is*  greater  and  more 
serious  misi-hiei'  is  apt  to  result.  Not  infrequently  a  fatal  terniinaiion 
ensues.  Manifesialions  ui'  sypliilis  in  the  heart  usually  a])pt*ar  late  to 
tlie  disease.  When  attiu-ked  th(^  heart  may  IjccoTue  the  sciit  of  gum- 
mata  or  a  s pec i tic  tibrous  myocarditis  may  deveii»p* 

tiummata  may  occur  in  any  pai*t  of  the  heart,  but  appear  niOi«t  fre- 
([uenlly  in  the  endocardium,  along  the  tnigesof  tlu*  valves,  and  in  the  in- 
terventricular septum.  The  neoplasms  vary  in  size  fnun  a  pinlu*atl  to  a 
liazelnut,  and  appear  as  eircnmscriiRul,  spherical,  nau-vaMndar,  yellow- 
ish or  whitish  JMidies  set  somcwliat  deeply  in  the  tissues  affected.  They 
show  on  section  a  necrotic,  cheesy  centre  snrronndcd  by  a  c*oniiecrtive 
tissue  capsule.  Fmm  this  capsule  strands  oi*  fibrous  tissue  can  Ih*  &cen 
radiating  into  tlie  sin-rounding  parts.  No  trace  of  muscular  elements 
remains  at  the  site  of  the  ncHlule,  They  appear  U\  have  undergone  fatly 
dcgenenitinn  with  complete  afistirption.  Small  gummata  have  ln*eii 
fouml  in  tlie  chorrhc  tcndinea\  \\  hen  this  iK*cuni,  shortening,  thii*ken- 
ingj  and  weakening  of  these  structnres  tak<'  place.  Death  pnxtueed 
by  their  rnptuir  has  Ijcen  known  to  follfiw.  In  stillborn  infants  afl(*^*ted 
witli  hereditary  syphilis  the  heart  has  l>een  ff>nnd  thickly  studded  wilJi 
niinnte  gunHiiata. 

FihrotfH  miftiCftnliiis  *d"  the  heart  (hu*  to  syphilis  oecui's  as  the  result 
ijf  an  arterio-M'lcrosis  or  ol^literating  t  ntiarteritls  of  the  iu»ronary  arterie5*. 
The  part  of  the  heart  snpplicd  with  blotKl  by  the  branches  of  tlie  riar-  ' 
ticnlar  arJety  affected  bet*on»t\s  iiii]>uverishtd,  unilergiK's  degetienition, 
and  its  structures  are  replaced  liy  libi*ous  ti^ue.  Any  part  of  the  heart 
may  be  alfec^teil,  Frcipu-nt  sitch  eif  its  oecurrcnee  are  the  [ntpilhiry 
muselcs  ami  the  sejitum.  These  parts  atv  thickened,  become  deiisi* 
and  tirrn,  and  are  fonnd  on  section  to  be  eom|M>sed  alnu»st  entirely  *if 
hbroijs  conneetive  tissue  with  ordy  a  mt^agre  vascular  supply,  Citn^u- 
sionally  spindle  eells  are  found  mingle*!  with  the  iibnnis  elemeutit. 
Cjummata  frcrpu-ntly  exist  in  intimate  assi»eiatif>n  with  this  form  of 
affection.  The  cndocaiilinm  in  some  eui^es  tnHlcig;^M's  a  like  Hhmiiii  > 
change.  It  is  then  greatly  thickened,  becomes  gray  or  gniyi>h-white 
in  color,  and  takes  on  sonn'what  the  cfirjsistency  of  eartilage,  Thi? 
rigidity  produced  often  interferes  greatly  with  the  mHion  of  tJie  hearl. 
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Anenryum  of  the  heart  walls  !)()iinding  the  ventricles  may  occur. 
This  happens  as  the  result  of  softening  and  excavation  in  a  gumma 
opening  into  the  ventricular  cavity,  or  it  is  due  to  the  dilatation  of  an 
area  of  fibrous  myocarditis.  The  walls  of  such  aneurysms  are  com- 
posed of  dense  fibrous  tissue,  and  their  cavities  are  frequently  filled 
with  thrombi. 

The  symptoms  produced  by  syphilitic  disease  of  the  heart  are  not 
distinctive.  The  history  of  each  case  as  regards  skin  lesions  and  other 
characteristic  symptoms  must  usually  be  relied  upon  to  establish  the 
diagnosis.  By  some  it  is  thought  that  tlie  dyspnoea  occurring  in  dis- 
eases of  the  heart  is  apt,  when  the  trouble  is  due  to  syphilis,  to  come 
on  more  frequently  at  night  when  the  patient  is  resting  quietly  in  bed. 
This  fact,  however,  is  not  well  established,  and  too  much  reliance  should 
not  be  phiced  upon  its  diagnostic  importance.  Many  persons  suffering 
with  syphilis  with  marked  involvement  of  the  heart  go  through  life 
without  manifesting  any  signs  of  trouble  in  the  organ,  the  condition 
only  being  disclosed  at  the  autopsy.  With  obliterating  endarteritis  of 
the  coronary  arteries  and  its  resulting  heart  lesions  death  may  ensue 
suddeidy  and  without  marked  prodromal  symptoms. 

The  BloodveHHeln, — Syphilis  affects  the  bloodvessels  both  early  and 
late  in  the  course  of  the  disease.  The  greater  part  of  its  energy  is 
expended  ujH>n  the  arteries,  while  the  veins  very  largely  escape.  Little 
is  known  regarding  the  effects  of  the  disease  on  the  capillaries.  Fatty 
degen(»ration  and  gummatous  changes  in  their  walls  have  been  ob- 
served. 

The  most  frequent  lesions  met  with  in  the  walls  of  the  arteries  are 
gummata,  aneurysm,  arterio-s(*lerosis,  and  obliterating  endarteritis, 

OblUerating  Endarterilm, — This  is  by  far  the  most  frequent  and 
serious  trouble  occurring  in  the  arteries  that  is  due  to  syphilis.  The 
smaller  arteries  are  principally  affected.  There  is  partial  or  complete 
closun*  of  the  lumen  of  the  vessel  due  to  proliferation  of  the  endothe- 
lial elements  in  the  intima.  The  specific  virus  of  the  disease  or  the 
product  of  such  virus  circulating  in  the  blood  excites  the  ])roliferation 
by  means  of  its  irritative  action.  Thickening  of  the  intima  takes 
place,  layer  after  layer  of  the  endothelial  cells  forming  one  within  the 
other  until  the  vessel  is  n(»arly  or  entirely  closed.  The  adventitia  is 
attiicked,  and  gnidually  all  the  coats  of  the  vessel  become  affecte<l.  A 
tru(»  inflammation  may  be  excited,  with  subsequ(»nt  producticm  of  gran- 
ulation tissu(».  This  latter  is  convertwl  into  fibrous  connective  tissue 
having  a  marked  tc^ndency  to  cxintract.  If  the  lumen  of  the  vessel  is 
still  partly  patent,  the  contrac^tility  of  this  newly  fornK^d  tissue  is  usually 
sufficient  to  (riose  it.  The  nutrient  vessels  are  made  to  share  in  the 
process  and  are  completely  o!)literated.  The  process  is  usually  ccmfintKl 
to  limited  and  localized  areas.  The  arteries  at  the  base  of  the  brain 
and  tli(»  coronary  art<Ties  suffer  most  frecjuently.  Arteries  in  any  jmrt 
of  the  body,  however,  may  be  affected. 

Gumninfn, — (lummatous  changes  cxrcur  in  the  larger  arteries.  They 
are  local izinl  or  diffuse.  The  adventitia  suffers  more  often  in  the  cir- 
cumscribed form  than  do  the  other  coats.  The  lumen  of  the  vessel  is 
partly  closed  by  pressure  of  the  mass  inward.  The  narrowing  is  still 
further  aeeomplished  by  thickening  of  the  intima.     Thrombi  frequently 
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form  :it  the  narrowed  jTOint,  The  ^uninui  undertroos^  its  peculiar  dian^^^s, 
softeDs,  difichiirge^  lii^  eontents  into  the  eirenhitintj  bhKxl,  and  then  l»e- 
conies  the  ^eni  of  an  aneurv?im.  In  the  diffiise  form  the  giiniin;itoii<i 
infiltration  oeenrs  l>etween  eertidu  of  the  vessel's  eoat-*,  sueh  a-*  the 
intima  and  inlventitia.  The  entire  eirenndereiuN'  of  the  ve?58^I  wall 
may  Ik/  involved  or  only  a  part  he  affected,  while  the  piVK-ess  nniy 
extend  alontr  tlie  artery  for  some  distance.  Fatty  or  ehee^^y  de^nersi- 
tion  of  the  gnnimy  infiltrate  takes  place,  and  later  calcification,  leaiilng 
to  the  production  of  atheroma.  The  ejin>tids  antl  arteries  of  the  brain 
apjiear  to  suffer  most  fre{|nently.  The  weakem^d  walls  of  vessseU 
affected  in  the  limin  are  liable  to  rupture  suddenly  when  {subjected 
to  strain  and  give  rise  to  a[»oplectic  seizures;. 

ylWf'/vVjh-^e//vTw*/V,— Syphilis  is  one  of  the  many  causes  capable  of  pro- 
daciniL*:  arterio-selerosis  <if  the  hlocMl vessels.  This  condition  when  due 
to  sypliilis  is  seen  most  frequently  in  robust  individiiuls  between  thirty 
and  iifly  years  of  age  who  liave  suffered  fmm  the  dise:u>e  in  early  life, 
Tlic  affection  is  aj>t  to  be  generalized.  The  lumen  of  the  ves?*els  h 
enlarged,  instead  of  Inking  narrowed  as  in  endarteritis.  The  intima  h 
tliiekened  and  nften  beeomes  the  site  (»f  athertimatous  ehang**.  The 
walls  througluHit  are  haiilened  and  inelastie.  To  the  touch  they  feel 
like  wliipeords  plneed  beneatli  the  skin.  The  condition  is  in  no  wi»»e 
distinguishiible  fr<un  the  stime  disease  when  it  is  caused  by  alcoholic  or 
lead  pois(»niug  or  gout,  nor  d«>es  it  appear  more  ariienal)le  to  trejitment. 
Iodide  of  potas-Hium  in  t\dl  do^es  is  indicated  and  may  be  tried  in  in* 
terrupted  eourses,  pushing  it  each  time  to  tlie  patient's  limit  of  toler- 
ance,    A  well  regulated,  quiet  life  must  lie  insisted  ujmn. 

Syphilis  of  the  Genito-urinary  Orgfans. — In  men  the  peiiiss  is  fre- 
quently the  seat  of  tlM'  initial  sclerosis.  This  has  been  describefl  (|kii^> 
864).  (l]dema  autl  ditluse  swelling  of  the  orgtin  are  cimqdicatiori^ 
lialjte  to  occur  in  connection  with  chancre,  opecinlly  if  the  lesions  U* 
large  and  subjeet  in  any  manner  to  irritation.  Phimosis  and  paiiiuhi- 
moi?is  are  pro<lucetl  as  complications.  The  orgsin  then  i.s  swollen,  hot, 
and  t(*Tider.  The  lymivhatics  become  inflamed  and  painful,  iHid  &eem 
to  the  touch  like  whipcords  running  along  the  dorsum  of  the  peniH  and 
encircling  its  root.  These  conditions,  while  productive  of  t^nu*  dip- 
comfort  and  much  alarm  on  the  part  of  the  patient,  seldom  iKvtmion 
serious  misehief.  Rest,  elevation  of  the  oi^in,  frequent  imuuTsion  in 
warm  boric  acid  sohition,  and  the  administratitm  of  a  la\a<ivr  iut«  r_ 
iially  usually  suftice  for  their  removal. 

The  glans  |hmus,  owing  to  interference  with  the  return  enroijinvm 
by  tlie  eliancre,  stunetiuies  assumes  a  bluish  color,  suggt»stive  of  gan- 
grene. This  is  apt  t<i  oceur  with  large,  ileeply  iiiduriiteil  i'hancre.H  situ- 
ated in  tfie  sulcus  comniirius.  The  diseoloration  vani^^hes  with  resolu- 
tion of  the  ehaticre.  Balanitis  and  posthitis  may  result  from  irritating 
discharges  fnjm  the  primary  sore. 

Consecutive  lesicms  occur  in  the  varj'ing  forms  seen  elsewhere  ti|Km 
the  surface  of  tlie  Ijody.  Scaling  pa[>ules  may  lie  found  at  times  U[>of] 
the  glans  pt^nis  wbcji  no  other  lesions  indicative  td'  syphilis  can  lie  ili&- 
covorcd,  A  sHgbt  catarrhal  discharge  i'vum  tin-  uretlini  i-  sometimes 
noted  as  occurring  in  early  syphilis.  Tliis  is  proliably  due  to  the  prw^- 
eiJce  of  mueou8  patches  within  the  walls  of  the  passage*     Ouniiujita 
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appearing  as  firm,  splierical  nodules  occur  within  the  corpora  caver- 
nosa. They  develop  slowly  and  without  pain,  the  patient  first  noting 
that  the  penis  is  '* crooked"  when  erect,  and  later  discovering  a 
"lump"  deep  within  the  tissues  of  the  orgjin.  The  tendency  of  such 
neoplasms  is  toward  degeneration,  with  absorption  of  the  products  and 
the  subsequent  development  of  circumscrilKHi  areas  of  fibrous  connec- 
tive tissue.  Permanent  deformity  of  the  organ  then  results.  Gummata 
are  not  apt  to  occur  in  the  corpns  spongiosum.  Wh(»n  doing  so  they 
give  rise  to  exceedingly  rebellious  strictures  of  the  urethra. 

A  f)eculiar  condition  resembling  a  circular  band  plaw^d  about  the 
penis  results  occiisionally  from  a  fibrous  development  taking  place 
within  the  cavernous  bodies.  This  band  may  encircle  the  penis  com- 
pletely or  only  in  part,  and  usually  interferes  greatly  with  perfect  erec- 
tion of  the  organ. 

Syphilitic  affections  of  the  testicles  and  their  appendages  are  common, 
but,  owing  to  the  slight  distress  occasioned,  are  often  overlooked.  It 
should  be  the  invariable  rule  of  the  practitioner  to  examine  these  organs 
at  the  time  of  the  patient's  first  presentation  when  the  body  is  searched 
for  spe(!ific  lesions,  and  throughout  the  course  of  the  disease  the  testicles 
should  be  watched  with  care.  Trouble  occurring  here  may  show  it- 
self early  or  late.  The  epididymis  usually  betrays  some  slight  degree 
of  irritation  at  the  time  of  the  first  eruption.  It  becomes  somewhat 
swollen  and  is  painful  to  the  touch.  Later  in  the  course  of  the  dis- 
ease a  circumscribed  area  may  become  the  seat  of  inflammation.  This  is 
a  true  specific  epididymitis,  and  is  to  be  distinguished  from  that  due  to 
gonorrhcea  by  its  slow,  insidious,  painless  onset,  and  by  the  fact  that 
the  globus  major  instead  of  the  globus  minor  is  the  part  most  oflen 
affected.  One  or  both  orgjins  may  be  attacked.  Circumscribed  gum- 
mata or  diffuse  areas  of  gummatous  infiltration  occur  late  in  the  disease. 
They  are  painless  and  slow  in  growth.  The  gummatous  infiltration 
may  involve  the  entin*  epididymis  or  be  confined  to  a  jK)rtion  of  the 
orgjin  only.  The  discovery  of  a  lump  in  his  testicle  is  often  the  first 
indication  given  the  patient  of  existing  trouble.  Extension  of  the  pro- 
cess to  the  testicle  proper  and  to  the  cord  oft<»n  takes  plac'c.  When  dis- 
covered early  treatment  is  usually  successful  in  removing  the  de]>osit 
and  siiving  the  orgjin.  If  neglected,  irreparable  damage  maybe  done 
and  a  usel(?ss  org:ui  may  result. 

Trouble  in  the  testicle  usually  begins  late  in  the  disease,  and  is  due 
to  the  formation  of  gummata.  Th(\se  may  appear  first  in  the  substance 
of  the  testicle,  or  they  may  begin  in  the  tunica  vaginalis  investing  the 
organ,  and  fnmi  this  extend  to  the  deeper  structures.  In  the  tunic  they 
ciin  be  felt  as  small,  round,  firm,  fn»ely  movable  nodules.  If  deep  in 
the  testicle,  they  cannot  be  dete(^ted  by  touch  until  they  have  enlargtKl 
to  a  considerable  extent.  There  is  no  pain.  They  may  be  single  or 
multiple.  The  testicle  may  be  invaded  throughout  its  entire  substance 
by  the  gummatous  (h'posit  or  the  process  be  limit(»d  to  a  portion  only  of 
the  orgiin.  The  gummata  enlargi*  slowly.  Their  substance  is  dense, 
often  as  hard  as  ivory.  The  testicle  in('r(»as(»s  in  size,  sometimes  becom- 
ing as  large  as  a  chihPs  head.  Its  weight  drags  u|M)n  the  cord,  produ- 
cing uncomfortable  sensjitions  in  the  groin  and  abdomen.  Aside  fn>' 
this  there  is  no  pain.     Pressure,  unless  excessive,  elicits  little  * 
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<>spoiise.     The  sorfiMse  is  smooth.     In  this  it  differs  from  tuberculosis, 

which  the  organ  is  uneven  and  roogh.     Occasionally  there  is  effusion 

^  fluid  into  the  tunica  vi^inalis  with  the  formation  of  hydrocele.    One 

*  both  testicles  may  be  affected.     The  course  of  the  malady  is  exoeed- 

;Iy  slow,  years  often  bdng  occupied  in  the  process.     The  trouble 

iuds  in  absorption  of  the  gummy  exudate  and  the  development  of 

brous  tissue,  leaving  a  shrunken,  withered  organ,  or  softening  of  the 

mmia  may  result  in  complete  destruction  of  the  testicle.     This,  how- 

./er,  is  unusual.     Fungous  growths  sometimes  arise.    During  the  prog- 

»8  of  the  affection  there  is  oftentimes  no  marked  change  in  the  sexual 

^petite. 

Syphilitic  orchitis  responds  readily  to  specific  treatment  begun  early 

Q  the  attack  and  pushed  with  sufficient  \ngor.   The  iodides  are  indicated 

n  ftill  doses.     Locally,  inunctions  of  the  oleate  of  mercury  in  5  per 

cent,  strength  are  of  value.     The  tendency  of  the  disease  is  to  destroy 

the  seminiferous  tubules,  and  when  such  destruction  has  taken  place 

repair  cannot  ensue. 

In  women  chancres  occur  as  frequently  upon  the  genitals  as  they  do 
in  men,  but,  owing  to  their  being  hidden  from  sight,  are  not  as  readily 
recognized.  The  os  uteri  and  vulvar  portal  are  favorite  sites.  Chancres 
are  seldom  seen  upon  the  vaginal  walls.  They  may  occur  in  the  urethra. 
The  early  lesions  of  systemic  syphilis  may  develop  upon  the  vulva  and 
within  the  vaginal  canal,  most  frequently  as  condylomata  or  mucous 
patches.  Condylomata  present  the  features  described  elsewhere  (paee 
862).  Mucous  patches  occurring  upon  the  vaginal  walls  differ  but  litUe 
from  those  appearing  in  the  mouth  cavity.  These  patches  give  rise  to 
but  little  distress  unless  irritated  by  leucorrhoeal  discharges.  In  such 
cases  the  lesions  are  greatly  aggravated  and  frequently  ver>'^  painful. 
Mueous  patches  of  the  vagina  and  os  uteri,  whetlier  occurring  early  or 
late  in  the  course  of  the  disease,  are  undoubtedly  the  most  fruitful  source 
of  infection. 

The  posterior  wall  of  the  vagina  may  ])e  involved  in  the  syphilitic 
affections  occurring  in  the  rectum.  The  remainder  of  the  tract  is  not 
often  the  site  of  gummata.  Little  is  known  regarding  early  syphilitic 
affections  of  the  uterus  and  ovaries.  In  both,  gummata  may  develop  in 
later  stages.  In  thi^  ovary  the  changes  taking  place  resemble  those 
occurring  in  the  testicle.  The  gummatous  deposit  may  be  diffuse  or  cir- 
cumscribed and  lead  to  wasting  and  shrinkage  of  the  (jrgiui. 

The  hl(!(J(lfr  is  rarely  attacked  by  sypliilis.  It  is  believed  to  be 
affected  slightly  in  the  early  stages  of  the  disease,  but  little  is  known 
regarding  the  condition.  At  the  most,  it  is  probably  ])Ut  a  transient 
hypenemia.  (lummata,  ])apillomata,  and  hypertroj)hic  growths  due  to 
syphilis  occur  in  later  stages.  Fistulous  tracts  may  be  Ibrmed  by  ex- 
tension of  ulcers  occurring  in   neighl)oring  organs. 

The  1:1(1  m  II  may  be  affected  at  any  time  in  the  course  of  the  disease 
after  the  development  of  systemic  syphilis.  Early  manifestations  of 
trouble  differ  very  much  from  those  occurring  at  later  ])crio(ls.  They 
are  sudden  in  their  onset,  not  often  being  announced  by  any  prodromal 
sym]>toms.  Clvlema  occurring  in  and  l)eneath  the  lower  eyelids  is  usu- 
ally the  first  evidence  furnished  showing  that  the  kidney  is  aflfectt^d. 
This  is  more  noticeable  in  the  morning  after  the  patient  rises  from  rest 
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than  later  in  the  course  of  the  day.  The  oedematous  condition  later 
appears  in  the  extremities  and  in  other  parts  of  the  bo<ly. 

Examination  of  the  urine  shows  albumin  in  small  or  large  quantities, 
granular  casts,  blood,  pus,  and  kidney  epithelium.  The  amount  passed 
in  twenty-four  hours  is  somewhat  lessened  or  even  greatly  decreased. 
The  specific  gravity  is  high  and  the  color  dark.  The  urine  is  turbid 
when  first  passed.  Calls  to  urinate  are  frequent,  though  the  amount 
passed  each  time  is  small. 

Other  symptoms  referable  to  the  condition  of  the  kidneys  are  evi- 
denced in  headache,  vomiting,  malaise,  inappetence,  digestive  disturb- 
ances, and  disordered  vision. 

Post-mortem  examination  of  the  kidney  at  this  time  shows  well 
marked  organic  changes  in  the  renal  substance.  The  organ  is  much 
enlarged,  and  appears  gray  or  grayish  white  on  section.  The  cortical 
portion  is  thickened,  the  epithelium  in  the  convoluted  tubules  swollen, 
and  the  tubes  in  places  filled  with  broken-down  tissue  and  catarrhal 
products.     The  organ  is  in  the  condition  known  as  large  w^hite  kidney. 

Early  syphilitic  affections  of  the  kidney  usually  respond  promptly 
to  proper  mercurial  treatment.  At  times,  however,  the  administration 
of  mercury  may  aggravate  and  intensify  the  process.  In  such  cases 
resort  miLst  be  had  to  the  iodides,  the  iodide  of  potassium  having  the 
preference.  It  is  well  always  to  examine  the  urine  at  frequent  intervals 
in  a  patient  under  treatment  for  syphilis,  in  order  to  anticipate  trouble 
occurring  in  the  kidney.  It  is  particularly  desirable  to  do  this  after  an 
albuminous  attack,  as  recurrences  are  frequent.  Rest  and  a  milk  diet 
will  help  in  restoring  the  kidneys  to  a  sound  condition. 

Late  changes  in  the  kidneys  are  more  severe  and  disastrous  in  their  re- 
sults than  are  the  earlier  lesions.  The  process  here  is  usually  complex  in 
character  and  referable  to  several  distinct  and  separate  conditions.  Prin- 
cipjil  among  these  are  the  formation  of  gummata,  amyloid  degeneration, 
and  inflammation  of  the  interstitial  connective  tissue.  These  processes 
operate  in  conjunction  in  various  degrees,  though  rarely  one  may  exist 
singly.  Usually  lx>th  kidneys  are  affected.  The  symptoms  depend 
upon  which  one  of  the  above  conditions  is  most  fully  developtnl.  If 
interstitial  inflammation  be  the  chief  lesion,  the  urine  will  be  increas(»d 
greatly  in  quantity,  its  specific  gnivity  will  be  low,  and  the  quantity  of 
albumin  will  be  small.  If  amyloid  degeneration  exists  alone  or  exceeds 
the  other  complications  in  its  gravity,  the  urine  will  be  but  slightly  in- 
creased in  quantity,  albumin  will  be  abundant,  hyaline  and  waxy  casts 
plentiful,  and  free  fat  globules  with  degenenited  cells  will  be  present  in 
the  flocculent  prei'ipitate.  Purely  gummatous  changes,  unless  so  exten- 
sive as  to  interfere  greatly  with  the  function  of  the  kidney,  are  said  not 
to  be  productive  of  definite  symptoms.  Gummata  are  often  found  post- 
mortem in  the  kidneys  in  subjects  in  whom  during  life  no  definite  renal 
symptoms  were  exhibited. 

In  chronic  interstitial  nephritis  due  to  syphilis  the  j)rocess  is  usually 
locjUized.  The  areas  of  impli(^ati<»n  are  contnicted,  giving  to  the  sur- 
face of  the  orgtin  when  seen  in  ])ost-mortem  examination  an  irregular, 
uneven  appearance.  Gummata  are  often  found  in  or  near  the  affected 
areas.  They  may  be  few  in  number  or  numerous,  and  vary  in  size  from 
a  pinhead  to  that  of  a  hazelnut. 
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<oiiliiied  to  the   base  of  the  hiiig,  rarely  approachiug  the  apex.     In 
this  respect  it  di tiers  markedly  from  tuberculosis. 

In  stillborn  infants  the,  lungs  are  frequently  aflected  with  what  has 
been  described  as  white  jjucumonla.  The  luny^  is  dense  and  hard,  the 
alveolar  walls  are  thickened  and  infiltrated,  and  the  air  cells  are  choked 
with  epithelial  debris. 

The  symptoms  occurring  in  syphilis  of  the  lung  are  not  distinctive. 
The  affection  comes  on  slowly  and  without  fever  or  pain.  The  respira- 
tory act  grows  feeble.  There  may  be  dulness  over  limited  areas  at  the 
base  of  the  lung.  Cough  is  usually  mild  and  accompanied  by  slight 
exj)ectoration.  At  times,  however,  it  may  be  severe.  Bleeduig  from 
the  lungs  sometimes  takes  place.  Asthmatic  attacks  occur.  And  final- 
ly, as  tlu^  disease  becomes  thoroughly  established,  it  exhibits  many 
of  the  signs  and  symptoms  displayed  in  tuberculosis  and  may  end 
fatally. 

Evidences  of  syphilis  in  other  organs  of  the  body  and  a  definite  his- 
tory of  a  previous  attack  are  essential  elements  in  diagnosis.  Gradual 
develoj)ment  without  fever,  pain,  or  distress  in  the  lungs  points  to 
syj)hilis.  The  early  involvement  of  the  base  instead  of  the  apex  of 
the  lung  hel])s  to  distinguish  it  from  tuberculosis.  The  discovery  of 
tubercle  bacilli  definitely  determines  the  existence  of  the  latter  disease. 
Marked  dyspnoea  cK*(»urring  at  night  is  believed  to  be  a  typical  feature 
of  the  sypliilitic  affection. 

Syphilis  of  the  Liver. — Syphilis  manifests  itself  in  the  liver  either 
in  the  pnMluction  of  gummata  or  in  the  development  of  fibrous  connec- 
tive tissue.  Early  in  the  course  of  the  disease  icterus  is  apt  to  occur. 
This  is  du(;  only  to  functional  disturbances  occurring  in  the  liver.  The 
j)rocess  is  seldom  severe  and  always  transient.  Gunmiata  are  usually  a 
late  development.  They  occur  in  sflaall  or  large  numbers  and  in  any 
jKirt  of  th(i  organ.  In  their  earlier  stages  they  are  small,  firm  nwlules 
composed  largely  of  conne<;tive  tissue.  Spindle  and  small  round  cells 
are  scattered  throughout  their  substance.  The  connective  tissue  sends 
nidiate  pr(KX\sses  into  the  surrounding  parenchyma.  When  the  lesion  is 
situated  near  the  capsule  the  surface  of  tlie  orgiin  is  apt  to  show  a  de- 
pression du(^  to  contraction  occurring  in  the  connective  tissue  elements 
(»f  the  imderlying  gumma,  (iummata  here  undergo  varioiLs  forms  of 
degeneration.  Softening  and  ulceration  <K*cur,  but  are  infrequent. 
Caseous  degeneration  with  absorption  of  the  pnMluct  and  the  d(»veloi>- 
ment  of  fibn»us  connective  tissue  are  more  usual.  Calcification  may 
fK'<Mir.  Contnietion  of  the  areas  affected  often  takes  place  in  such  way 
as  to  producer  apjK'arances  resembling  new  lobes.  At  first  the  liver  is 
enlarged,  oft<*ntimes  so  as  to  be  noticeable  on  palpation  and  |Kjn?ussion. 
Later,  owing  to  contnietion  of  the  resolving  gummatii,  it  becomes  much 
reduced  in  size.  The  gummatous  development  is  apt  to  be  jmrticularly 
free  in  the  neighborhood  of  the  suspensory  ligjmient. 

Development  of  fibroid  tissue  (K»curs  in  the  liver  without  accom- 
pany iug  gummatous  change.     In  such  case  the  fibroid  tissue  appears  to 
arise  in  the  capsule  of  the  orgjin  and  to  penc^trate  the  liver  in  broad  or 
narrow  bands.     The  se])ta  thus  forme<l  are  again   intersected  by  li' 
btinds  arising  in  the  larger  bundles.     In  this  way  the  organ  is  divi 
into  a  number  of  separate  and  distinct  lobules.     The  process  is  d 
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and  rebelltous  to  trmtmeot    Atrophy  of  the  portions  afitctecl  u^uzillr 
results. 

SyphiliB  of  the  Anus  and  Rectum. — Syphilitie  a1!efti«ni.H  of  tlie 
anus  mid  r«*tuni  are  liable  to  ot^eiir  at  any  time  in  tlit*  coui*?5t*  of  the 
di^iijM*.  Chancres  are  irequcntly  foiuid  liere^  iiifoetioii  in  wt^meii  lM*iiig 
due  to  misplacement  ot  the  penile  orgtm,  and  in  men  (»ecuiTiii|r  Ji^  the 
result  of  disgusting  practices.  If  the  clianere  occur  within  the*  Bplun<*ti*r 
Hiii,  it  h  rarely  diE^:■ove^ed-  On  tlie  ana!  border  or  npon  the  juTiaiml 
surfaces  it  prcj^ent^  iti^elf  qm  a  firm  flat  or  spherical  Ic^ion^  Hiinewhal 
resembling  u  ^nniW  hemorrhoid.  It  may  abo  apjK^ar  as  nn  prodtnl  snr- 
facc  or  as  an  anal  lisiiiirc.  The  lesion  is  u^nally  paitilesKj  but  may  be 
the  scat  of  coni*iderable  dii^tre^si^  when  s^training  at  j^twvl. 

The  early  eoni?ecntive  Ie??ions  oeciirnng  abtjnt  the  imm  are  either  in 
the  form  of  niacidcs^  or  papules.  They  appear  nmudly  in  conjuiietion 
with  the  first  nmcnhir  exanthem.  Syphilitic  lesion;^  oceurring  in  this^ 
r^ion  are  often  intens^ely  pro ri tic.  Fapides  about  the  anns,  in  eon?^.*- 
quencc  of  the  heat  and  moisture  incident  to  the  part*  are  liable  to  be 
converted  into  nmeoUi^  patches  and  condylomata.  The  sccrtHitm  fur- 
oished  by  such  lesions  is  extremely  contagious  in  clairacter,  and  it 
jR'iR^esses  a  most  oil  en  si  ve  odor. 

I^ite  affections  of  syphilis  occurring  in  the  rectum  are  more  com- 
monly met  with  in  women  than  in  men*  They  ermsist  of  gnmmatons 
ind  It  ration  of  the  parts  and  the  fn-e  development  of  fibrous  connective 
tiissne. 

Gnnimata  may  form  at  any  point  within  the  rci^tum.  They  may  be 
single  or  multiple  and  Im/idizcd  f>r  exten-'^ive  in  distribution.  Diffuse 
gummatous  infiltration  may  envelop  the  entire  surfaw  of  the  gut  in  a 
brinnl  baud  or  extend  along  one  of  its  sides  for  a  cinisidenddt*  di.Htance. 
When  small,  gummata  are  apt  to  be  numerous.  Their  point  of  origin 
is  in  the  mucous  or  submucous  tissues.  In  their  earlier  development 
they  feel  to  the  tip  of  the  finger  like  smooth,  round,  firm  nodules  set 
somewhat  deeply  within  the  rectal  tissues.  Later  they  become  elevated, 
less  firm,  and  often  develop  into  pajnlliform  bodies.  Ulceration  occa- 
sionally liappeus. 

Ciuiumata  of  the  rectum  are  not  often  painful.  The  first  symptoms 
of  trouble  arc  usually  a  ])rolonged  and  constant  or  intermittent  diarrhoea. 
This  is  followed  by  ol)stiuate  constipation,  with  uneasy  and  painful  sen- 
sations occurring  in  the  rectum  when  at  stool.  When  the  gummy  infil- 
tnition  eneirclcs  the  gut,  stricture  is  almost  sure  to  result.  This  is 
accomplished  by  absorption  of  the  gummatous  material  and  the  pro- 
duction of  fibrous  connective  tissue.  A  chronic  proctitis  usually  accom- 
imuies  such  stricture,  and  the  discharges  from  the  bowel  are  liquid  in 
charact(n\  Steady  and  ]>rogressive  contraction  of  such  strictures  is  apt 
to  continue  until  the  lumen  of  the  bowel  is  so  greatly  narroweil  as  to 
interfere  in  a  dangerous  degree  with  the  discharge  of  the  intestinal  con- 
tents. Examination  with  the  finger-tip  shows  the  lumen  narrowed  in 
various  dcgrcH's,  a  roughened,  corrugjitcd,  dense  mass  of  contractile  tis- 
sue encircling  the  gut,  a  pbuch-like  expansion  above  it,  and  tongue-like 
)rojcctions  of  rectal  tissue  beneath.  Strictures  arising  in  this  manner 
lave  l)C(Mi  called  by  the  French  ano-rectal  syphilomas. 

Taylor  has  described  a  form  of  stricture  occurring  in  the  rectum, 
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due  to  syphilis,  characterized  by  the  formation  of  dense  fibrous  tissue 
without  preceiling  inflammatory  conditions  or  exudative  products  taking 
place  in  the  part«j.  It  occurs  in  young  and  old  syphilitic  women  long 
after  symptoms  of  the  disease  have  cease<l. 

Syphilis  of  the  Bones. — Syphilis  is  liable  to  affect  the  bones  or 
their  pcTiosteal  coverings  at  any  period  early  or  late  in  the  course  of 
the  disease.  As  a  rule,  the  attack  is  late,  several  years  elapsing  between 
the  api>earance  of  the  chancre  and  the  time  when  definite  lesions  of  the 
bones  first  show  themselves. 

The  earliest  effects  of  syphilis  manifested  in  the  osseous  system  are 
what  are  known  as  osteocopic  pains.  These  pains  occur  at  or  about 
the  time  of  the  first  exanthem  or  even  before  it.  They  are  not  always 
pn^sent :  in  some  cases  they  are  light  and  transient,  while  in  others  they 
arc  extremely  severe  and  produce  the  most  intense  suffering.  The 
pains  are  grinding,  boring,  or  splitting  in  character,  and  are  usually 
referred  to  the  joints  with  deep  extension  into  the  bones  forming  such 
parts.  The  knee,  elbow,  and  shoulder  joints  are  most  frequently 
affected.  The  pains  are  not  stationary,  but  shift  from  one  part  to 
another  with  considerable  rapidity.  They  are  worse  at  night,  often 
occurring  at  a  given  hour  and  making  rest  for  the  remainder  of  the 
night  impossible.  During  the  day  complete  freedom  from  pain  is  often 
experienced.  Patients,  if  they  be  aware  that  mercury  is  being  given 
them,  often  attribute  these  pains  to  its  use.  This  idea  is  entirely 
erroneous,  and  there  is  no  indication  for  cessation  of  the  drug  if  the 
pains  come  on  after  its  use  has  begun.  Its  dosage  should  rather  be 
increased  than  diminished  if  ptyalism  be  not  imminent. 

Nodose  swellings  may  occur  uj)on  the  tibia,  scapula,  stennmi,  and 
bones  of  the  skull  shortly  after  the  api>earance  of  the  first  exanthem. 
The  lesions  are  tender  and  at  times  extremely  painful  to  the  touch. 
Usually  they  disappear  within  a  few  weeks.  Such  nodes  must  not  be 
confounded  with  those  o(;curring  later  in  the  disease,  in  which  there  is 
gummatous  deiM)sit  in  the  part.  The  earlier  lesions  are  circumscribed 
areas  of  hy{K»r8emia  with  slight  exudation  into  the  periosteum,  but  no 
new  cell  formation. 

Late  l(»sions  of  bone  occurring  in  syphilis  have  been  classed  by 
I^inccTeaux  as  follows : 

{(i)  Inflammatorj'  osteo-|>eriostitis  ; 
Ih)  Crummata; 
(r)   Dry  caries. 

Such  lesions  may  occur  at  any  timc^  after  the  sixth  month  and  as  late 
as  the  twentieth  yi^ar.  Any  bone  in  the  bcnly  may  suffer.  Tlie  tibia, 
ulna,  sternum,  scaj)ula,  clavicle,  ami  the  bones  of  the  cranium,  of  the 
nose,  and  of  the  fa(H»,  suffer  most  fr(H|U(Mitly.  On(»  bone  only  may  be 
affected  at  a  given  time  or  a  number  may  suffer  simultaneously  or  in 
succession. 

Inflftinmatoni  OHteo-jyeriostitiH. — Th(»  lesions  occurring  in  this  form 
of  bone  syphilis  are  true  nodes.  Any  of  the  bones  may  be  affected, 
the  superficial  ones,  such  as  the  tibia  and  bones  of  the  skull,  most  fre- 
quently. The  periosteinn  and  superficial  layers  of  the  bone  are  the 
parts  attacked.  The  process  Ix^gins  in  the  connective  tissue  of  the 
part  and  consists   of  inflammatory  swelling,  with  the  production  of 
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OtimnuriV^ ^iumtnald  arr  ftmnl  in  and  imdenKWtb  the  iH^^ricMrnm, 
within  the  h-  m^  Rib^tai^t*,  mnA  in  the  mt^^lullarr  eanal.  The  IiiU|f  Imius, 
lK>ne^  of  the  -ktill  am!  iicr*  the  ril**,  and  the  U*fi**i  of  thi*  fin*^^rs  and 
Xiff^,  an-  riKr-t  frr-ijiicntly  alTfi-u^l.  riiininiata  ixinrring  early  in  the  course 
of  th<  *\\-t''d^'  are  far  more  apt  to  \k'  numen»u>  than  when  developing 
late.  Tli<  V  form  rapi«lly  and  are  extnniely  jwinful,  the  jKiin  being 
nrK'tiinial  in  rlianieter.  When  invMlvinir  the  i)erio>teuni,  gunimata  can 
F>e  felt  a-  iiKKlerately  fimi  tumors  varying  in  size  fnnn  a  pea  to  a  walnut. 
The  iM'opla-in*  may  Miften,  l>reak  clown,  and  di.-H^harge  outward  with 
the  proiluetion  of  typical  degt^ierate  >yy)hilitie  uleers,  or  they  mav  un- 
(h'Pgo  re-oliitioii  and  al)>orpti<»n  without  the  pHxluetion  of  such  lesions. 
In  tin-  long  hones  gummata  are  found  most  frcMjuently  within  the 
medullary  canal.  Tlie  hone  eidargc^  either  loindly  i»r  throughout  the 
greater  j»art  oi*  its  extent.  The  Haversian  canals  entering  the  cavitv 
h<'co?nc  (li-teiided  with  the  degenerate<l,  cIuh'sv  prtHluets  of  the  gum- 
matous loioii.  The  pain  is  intense,  continuing  with  unabated  fury  both 
<lay  and  night.  The  process  ends  by  absorption  of  the  gummy  material 
or  the  jModuction  of  carious  ix^ne.     Calcification  may  take  place. 

In  the  Hat  bones  of  the  skull  the  process  is  somewhat  different, 
owing  to  their  peculiar  anatomical  structure.  The  diploe  is  the  jiart 
that  is  here  most  l're<|uently  attacked.  The  gummy  dej>osit  may  Ix?  so 
extin-ive  as  to  se])arate  the  tables,  one  or  both  of  which  may  become 
(•arions.  Necrosis  of  the  inner  table  gives  rise  to  serious  brain  symj>- 
toms.  In  the  outer  table  setjuestra  are  freipiently  formed  and  reniovtHl 
by  idceration.  Destruction  of  scalj)  tissue  occurs  and  a  deforming  cica- 
trix results. 
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iJri/  Caries. — This  affection  Is  declared  by  Virchow  to  be  due  to 
syphilis  alone,  and  in  found  most  fre<iuently  attacking  the  frontal  and 
parietal  bones.  The  process  begins  as  a  gummatous  aej)Osit  about  one 
of  the  vertical  vascular  channels  in  either  table  of  the  bone  affected. 
Destruction  of  the  bony  tissue  about  the  carnal  takes  place.  The  gum- 
my substance  disappears  by  absorption  and  a  depression  in  the  skull 
results.  If  both  tables  be  involve<l  at  diametrically  opposite  points, 
perforation  of  the  cranium  may  follow.  The  skin  is  not  involved, 
there  is  no  suppuration,  and  no  sequestrum  is  ever  formed. 

Syphilis  of  the  Joints. — Pains  in  and  about  the  joints  are  frequent 
and  early  in  syphilis.  These  are  not  referable  to  any  organic  change  in 
the  part,  but  arc  due  to  the  toxins  of  syphilis  circulating  in  the  blood. 
Later  in  the  disease  a  true  synovitis  may  develop.  This  inflammation 
is  characterized  by  slight  pain,  impairment  of  motion,  and  effusion  of 
flui<l  into  the  joint  capsule.  The  joint  enlarges  slowly.  There  is  thick- 
ening of  the  fibrous  parts  due  to  hyi>erplasia  of  their  elements.  The 
synovial  membrane  may  become  the  seat  of  circumscribed  gummata  or 
of  diffuse*  gummatous  infiltration.  The  joint  becomes  tumid,  hot,  and 
tender  to  the  touch.  Pain  is  severe,  and  is  worse  at  night.  If  un- 
checked, the  thickening  becomes  permanent  and  there  is  more  or  less 
loss  of  motion.  Complete  ankylosis  does  not  often  take  place,  and 
ulcenition  with  the  formation  of  sinuses  is  unusual.  The  knee  joint  is 
the  part  most  frequently  affected.  The  diagnosis  depends  upon  the 
patient's  history  or  the  discovery  of  evidences  of  syphilis  elsewhere 
in  the  body.  Treatment  is  by  internal  administration  of  the  iodides 
and  mercury,  with  rest  of  the  parts  affected  and  light  mercurial  inunc- 
tion of  the  joints.     Dry  heat  to  the  part  is  frequently  grateful. 

Syphilis  of  the  Nervous  System. — The  nervous  system  may  be 
afflicted  by  syphilis  at  any  time  in  the  course  of  the  disease  after  the  de- 
veloj)m(»nt  of  (constitutional  symptoms.  S^^^rious  lesions,  however,  are 
not  apt  to  occur  oarW.  More  often  they  are  delayed  until  an  extremely 
late  p<»ri(Ml,  as  the  end  of  the  first  or  second  decade.  Men  are  more 
apt  to  suffer  than  women,  owing  to  the  greater  care,  overwork,  and 
worry  that  th<\v  exjMTicnce.  Usually  the  victims  of  nervous  syphilis 
are  individuals  not  yet  past  middle  lif<».  The  belief  is  current  that 
nervous  affections  are  prone  to  develoj)  in  cases  exhibiting  but  few  if 
any  of  the  earlier  manifestations  of  the  disease.  This  statement,  how- 
(»ver,  lacks  confirmation.  It  w^ill  probably  be  found  that  owing  to  the 
mihlness  of  tlw  early  symptoms  proper  treatment  was  neglected  or 
delayed,  and  the  disease  thereby  allowed  to  establish  itself  thoroughly 
in  the  system. 

At  the  time  of  the  first  eruption  numy  pati(^nts  com])lain  of  severe 
headacln'.  This  is  due  not  to  the  development  of  organic  lesions  in  the 
brain,  but  to  the  circulation  in  the  blocnl  of  toxins  ])roduced  by  the 
syphilitic  virus.  These  headaches  are  comparable  in  their  nature  and 
origin  to  the  osteocoj)ic  and  muscular  i>jiins  experienced  at  the  same 
time.  They  iirc  often  severe  an<l  pnxluctive  of  great  distress.  Under 
a])pro]>riate  treatment  they  usually  disappear  in  a  relatively  short  |)eri(Ml 
of  time.  If  no  mercurials  have*  been  administered  previously,  a  tenth 
of  a  grain  of  calomel  may  l>e  given  every  hour  until  relief  is  obtaincHl 
or  until  ?:igns  of  ptyalism  begin  to  appear.     This  is  the  readiest  and 
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I  blood  vessek  by  thrombi  may  take  place,  or  the  vessel  may  rupture  and 

I  hemorrhap'  into  the  snrrmindiiijLr  tissues  result,     TIte  size  of  the  leslou 

,  is  I IV  i-e   i  n   u  o  \v  ise   yyn  >  |  n  i  rt  i  t>  ue  d   to  the  g  rd  v  i  t  y  of  th  e  s  y  n  i  p  t  r  *  ru  s   re  - 

[gidtin^%  vicelusion  of  the  smallest  artery  in  the  interna!  eapsnle  giviug 

iris4^    to    the    most   serious  and    disastrons   eonseqiR'nees.     Auenrysnial 

(dilatations  or  ponelies  of  the  arterial   walls  may  be  produeed  by  ttie 

'  disease.     Paralysis   coming  on  as  the  result  of  throudjosis  is  slow  in 

litii  nnset,   while  that  e'ansed  by   rupture  of  an    auenrysni    is   sudden. 

WIh'ti  Aitw  m  its  approarh,  nundmess  i>  first  notetl  in  the  foot,  hand,  or 

eh<M'k,  or  it   may  be  tliat  some  slight  diffieulty  in   speech  is  first  **x{x*- 

rieiiri'd,     Tht'se  sym[»toius  increase  shm  ly  in  intensity  and  extent  until 

a  |wirt  or  the  wlnfle  of  nne  sitle  is  ])aralyzed.     Several  days  may  hv  ikh-u- 

pii'd  in  the  (nxK-ess.     Or,  when  rapid,  the  patient,  without  [>reuiouition 

of  eomin^^  trordjle,  su<lden!y  finds  himself  uual>le  to  speak  or  to  use  hand 

or  f*Htt.     ( Vinseionsiie^s  is  not  eraupletely  lost.     Thi.s  feature  is  almost 

typiial    of  syphilis.      The   sriises  are  deadened  and   mental   ac*tivity  is 

decidedly  in  alji'vanec,  hnt  the  patient  can  still  be  arnuse^l  suHiciently 

to  slunv  l>y  >i*:ns  that  he  is  eonseious  of  his  snrroimdings.     Convulsions 

are  not  often  }>resent*    The  reflexes  of  the  atfeeted  side  art^  exaggerated. 

Recovery  may  be  ra pi <b  slow,  or  delayed  indefinitely.     Atrophy  of  the 

parts  paralyztnl  is  uiuisual,  but  contract nivs  nniy  occur. 

No  grouping  of  symptoms  rcfendile  ri>  syplulis  of  the  bniin  is  pr>g- 
sihlc.  The  best  estalilishetl  ftiiture  t»f  sucli  symptoms  is  tlieir  varia- 
bility. Headache  is  always  present.  It  usually  begins  insidiously, 
iueivases  gradually,  is  nocturnal  in  clia meter,  and  is  usually  de.seribed 
as  grinding,  boring,  or  hammering  in  nature.  (Jumnnita  of  the  brain, 
if  large,  may  give  rise  ti*  all  the  symptoms  jinKluced  by  the  tbtierent 
fonufH  of  brain  tumea\  In  thesi*  syrnptom>  may  be  included  convul- 
«ious,  vinniting,  ami  ojftic  neuritis,  ( )eeasionally  syphilitic  diM^ise  of 
the  brain  may  be  manifested  in  euu^tional  or  psychical  disturbances, 
such  as  mental  hebetude,  hysteria^  hyi>oehondriasis,  stu)>fU\  sonmrvlenee, 
dementia,  or  mania. 

Syphilis  of  the  Cord. — The  cord  is  not  as  frefpiently  attaekfnl  as  is 
the  lu*ain*  The  trouhlt*  juay  begin  in  tlie  bones,  in  tlie  r-uverings  of 
the  eoi'd,  or  in  the  eonl  itself,  (riuuniata  and  a  diffuse  prt^lifcraticni  tjf 
the  cnnueetive  tissue  elements  are  the  tbrnis  of  .syphililie  alfee'tion  most 
likely  to  occur.  Symptoms  arising  frtuii  such  involvement  ait^  mani- 
fested in  exagi^^eration  of  the  reflexes,  loss  of  eontrtil  *if  the  sphin4'ters, 
spastic  pa ndy sis  of  the  lower  lind>s,  aiwesthesia  m'  |»anusth<'sia,  lanet- 
iiating  pains  in  tlie  back  and  down  the  thigh,  and   contracture's. 

The  relation  of  sy[ihib>  to  tabes  dorsalis  ay^pears  to  Ik*  tielinitely 
settlcfL  Erli,  in  a  series  of  IW.\  eases  of  the  latter  disease,  estalilished 
the  fact  tliat  H9  per  cent,  of  the  jwitients  ha*l  previously  sutfered  with 
syphilis.  Such  a  prcpoudenuice  eaunot  l)e  regarded  in  any  light  but 
that  of  cause  and  effect, 

Tftr  Pf'ripfit'rftf  yrrrrM, — Spc»etfie  involv4'ment  of  the  peripheral  uer\'e5 
may  tM/enr,  and  is  eharaeterizcd  by  mild  or  scnert*  neuralgias,  by  vague, 
iuiicfinite  sensitions,  by  l>unung  pains  in  the  toi's  or  fingers,  and  liy 
jianesthesia  oi*  limited  iir  extended  arests  of  the  skin.  The  seUHations 
proilueed  are  sometimes  distivssing  in  the  extreme,  and  ntv  ant  to 
increase  as  the  tlit^ease  |U*ogresses.     The  symptonis  are  often   rehellious 


lE^^tmeitl,    re<)tiiri0g   the   hirge^t    doses   of    the   Iodide    to    i»ubdii4* 
u. 

Sjphilis  of  the  Eye.*— AH  of  the  tis:?iie^  of  the  eye,  tile   ©oft  iMlli 
•^t  it,  and  the  boDe,s  tomiiii^  the  orbit  may  be  the  Bimt  of  ^«iy|itiilitie 
tiotis^.     Owing  to  the  drSiiiiey  and  s^t^nsitivenes^  of  the   ^tniecunei 
J^vcd  ilich  tt&etlon^  are  apt  to  \k^  ^nive. 

lie  OMiol  BoufH. — Criimmata  may  form  in  the  periostetim  or  in  the 

iiilal  boiia^  iiiid  by  their  iirenBure  effetH.*  give  ri^*  to  severe  pain  io 

le  eye,  ilLitarbonee**  in  vi.Hion,  or  dippkc^emeiit  of  the  ^lobe.      Kode^ 

•^  not  mre.     The  Iwiie**  may  he  nf!ec*tcd  by  |H^riotititis,  oi^teitiH,  cnriotm 

^niersition,  and  necrims.    The  inHanuimtiiiii  exeittHj  by  .-^Uch  pn»cei8itff 

mx  extend  l*>  tlie  eyeluill  ami  gi\e  ri^ie  to  a  det^p  ^i^ted  or  sii|H:rfii!ii| 

Jltiliti^.     Ab^'es.-i  may  follow  with  tli^dKir^^*  t^l^ou^h  tistiih>ii^  trsi^ 

I  the  eyelkU,     Such        -^e^  m        ^qiivtnW  rebclliotu*  to  trt'iit merit,  and 

mv  reipiire  sm^cul  u       feremnf  oetbre  they  eaii  lie  floated*      Piiiii  i* 

leu  ioteii3?e,  and  c*>n?itiLLiuoim]  di?itiirhanc<^^^  due  to  ilepreK^ioji  nre  some- 

one?  gresif  -     The  adjac*i* n t  eerebni I  st  met  1 1  rt v  m ny  Ixx^ome  t ! i  v  f  d  \' M , 

In  gummsita  of  the  orbit  treatment  ^houhl  W*  prrmipt  aiul  en<*r|*fti<% 
Relijint^  miL-it  ht.*  plmH*d  imoti  the  itKlide,'^,  and  they  niii^t  \h*  ^veii 
often  in  the  lar^^nt  do?4<*i*.  Their  ailniiiiisttnition  t^hould  bt^  aetx>tniKiJiie(l 
by  inerL^urial  iniiiietioim  of  the  feet  each  night.  8upjH>rtive  iii4^t<<un^ 
^re  neinM,  The  I  Jitter  tonie-^,  iron,  quinine,  strychnine*  ecHl-liver  oil, 
ind  the  malt  extraeti*  are  oiten  neeej^^n'  to  improve  the  genend  CHijidt- 
Tion,  ljoi*ally,  fomentatioiis*  of  l)oric  aeid  solution,  a^  liot  tL<  tht'V  esiij  ite 
Sonie,  jm*  often  gnitefid,  or,  if  they  are  not  prochu^tive  of  c*oiiif<>ii,  nild 
ay  Ix'  tritnh  Operative  niea/^ares  to  remove  iiea<l  Innie  or  evaeuate 
_jec^*si4es  an*  s^^mietimes  neee»rit;ary, 

7T*r  Jjtvhrifttttff  Appfirafttj*. — The  laehrvnuil  plsmdaml  dnets  loav  U? 
the  seat  of  a  ehronie  eatarrhal  proeess.  This  is  usually  assoeiated  with 
SiMue  thiekeniug  of  the  Sehueiderian  membrane  or  disease  of  the  na-^l 
ivissaires,  Strieture  of  the  laehrAnio-nasal  duet  is  apt  to  follow.  Atten- 
tion to  the  jKUient\<  history  with  referenee  to  a  luetie  taint  or  unmis- 
takable symptoms  of  syphilis  in  other  j)arts  are  needed  in  establishing 
the  diair"*'>i>.  Treatment  is  by  antisyphilitie  measures,  and  in  ease  of 
strietun^  by  ilivulsion  of  the  duet  with  large-sized  probes. 

r/'e  Kt/^/ltfs. — The  initial  selerosis  may  oeeur  either  upon  the  inner 
or  outer  surfacv  of  the  eyelid.  The  lesion  is  here  characterized  l)v  the 
same  <i*rn<  as  when  apjK^aring  elsewhere.  Usually  considerable  oxlenia 
of  the  |v\rts  ensues.  Enlargement  of  the  pre-aurieular,  parotid,  and 
submaxillary  glands  on  the  side  affected  constitutes  the  bubo.  Chan- 
er\<  iH\'urring  oil  the  mucous  surface  of  the  eyelid  may  interfere  seri- 
ous! v  with  <ight. 

rhe  early  I'onsivutive  lesions  may  a})pear  on  both  surfaces  nf  the 
livl^.  but  ai\'  not  friHpient.  Upon  the  mucous  surface  they  are  produced 
vuilv  :ittcr  the  jKirt  has  bivn  irritated  in  some  manner.  Mucous  jnitches 
ap|Hariuir  u|H»n  the  conjunctiva  usually  follow  a  mild  course  an<l  rcs|)ond 
ivavlih  to  tnatment.  I^iH^il  measures  consist  in  prott^cting  the  eye  with 
a  ^luuio  and  siinuilating  the  lesions  slightly  by  the  application  each  day 
v^f  a  iiiiKl  -olutiiui  of  silver  nitrate.  One  to  three  grains  of  the  salt  to 
a  thuvliuiiue  o{  distilled  water  is  sufficient. 

tiuiumata  may  apjK*ar  uyHyn  the  eyelid,  usually  late  in  the  course  of 
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the  disease.  Their  site  of  preference  is  along  the  free  border.  In  size 
they  vary  from  a  pinhead  to  a  jwii.  Care  must  be  exercised  in  distin- 
guishing them  from  cystic  or  fibroid  tumors,  which  they  are  ajjt  to 
resemble,  (xummata  usually  involve  all  of  the  tissues  of  the  lid,  while 
either  of  the  forms  of  tumor  noted  are  frequently  confined  to  a  single 
layer,  as  to  the  integument  or  conjunctiva. 

The  Conjanetica. — Injection  and.  inflammation  of  the  tK'ular  con- 
junctiva are  common  in  syphilis  and  an*  usually  accompanied  by  an 
iritis  of  the  same  eye.  Two  cases  of  chancre  of  the  part  have  been 
rejK)rted.  Consecutive  lesions  may  occur  in  connection  with  the  first 
skin  eruption.  The  lesions  appear  as  circumscrilxnl  macular  spots  or 
small  papuhir  elevations,  copper}'  in  hue  and  without  injection.  They 
are  seldom  numerous.  Gummata  are  rare.  They  are  found  oftenest  in 
the  palpebral  conjunctiva,  but  may  develop  in  the  ocular  i)ortion  at  the 
border  of  the  cornea.  The  n(M)plasms  vary  in  size  from  a  pinhead  to  a 
pea,  and  are  usually  spherical  in  shape.  The  inner  surface  is  often 
reddened,  while  the  outer  is  whitened  or  yellowish.  They  are  liable  to 
terminate  in  ulceration.  If  numerous,  the  nodules  may  interfere  with 
the  nutrition  of  the  cornea  in  sufficient  degree,  by  pressure  upon  the 
lymphatics,  to  bring  about  destruction  of  the  part  and  complete  loss 
of  vision. 

The  Conmi, — The  cornea  is  far  more  frequently  affected  in  inherited 
than  in  acquired  syphilis.  A  diffuse  interstitial  keratitis  sometimes 
apj)ears,  giving  to  the  part  a  cloudy,  muddy  appearan(;e.  The  process 
begins  at  the  centre  and  spreads  gradually  to  the  border  of  the  cornea, 
or  it  may  follow  the  reverse  direction,  beginning  at  the  periphery  and 
advancing  toward  the  centre.  The  affection  is  always  chronic,  lasting  • 
often  for  years.  A  true  nunctate  keratitis  may  arise.  In  this  form  the 
lesions  are  pinhead  sized,  grayish  looking  deposits.  They  are  never 
vascularized  and  never  ulcerate,     (jummata  have  been  obs(»rved. 

Tiiv  Sclrrofh', — Syphilitic  affections  develop  here  in  the  form  of  epi- 
scleritis, panMichymatous  scleritis,  or  gummatous  de|X)sit. 

Episcleritis  occurs  as  a  superficial  congestion  of  the  sclerotic.  It  is 
never  extensive,  though  several  patches  may  be  discovered  at  once  ui)on 
the  visible  portion  of  the  membrane.  TIh»  conjunctiva  is  usually  injected 
at  the  same  time,  and  in  a  measure  obscures  r(»cognition  of  the  process 
in  the  sclerotic.  There  is  but  litth*  distrc^ss  accompanying  the  condition. 
Par(»nchymatous  sch^ritis  is  dee|KT  and  far  more  severe.  Exudation  is 
marked.  The  (jonjunctiva  is  swollen  and  elevated.  An  iritis  usually 
ac<M)mj)anies  it.  The  pain  may  b(»  light  or  severe.  The  process  is 
always  chronic.  Atrophy  and  thinning  of  the  tissues  may  follow,  but 
ulceration  nev(T  takes  place.  Gummata  developing  in  the  sclerotic 
ap])ear  first  as  small  redden(Hl,  interstitial  deposits.  If  unchecked  in 
their  course,  they  enlarge,  extend  into  other  coats  of  the  eye,  and  may 
go  on  to  compl<»te  destruction  and  removal  by  ulcenition  of  the  eyeball. 

Thv  Iri^. —  Inflammation  of  the  iris  due  to  syj)hilis  is  an  exceedingly 
common  affecticm.  It  appears  early  in  the  course*  of  the  disease,  usually 
shortly  after  the  subsidence  of  the  (exanthemata,  but  it  is  by  no  means 
rare  at  later  periods.  One  eye  only  may  be  involved  or  l)<»th  may  suffer 
in  suecession  or  simultaneously.     Kecurren(»es  may  happen. 

The  patient  first  notices  uncnisy  sensati(ms  or  decided  pain  in  the  eye; 
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light  is  distressing  to  the  <»r^an  ;  there  is  iDability  to  see  clearly, 
epiphora  results.  lu^pet^tion  >hows  the  pupil  small  and  slug^i^ih  in  it* 
reaetiiin  trr  light,  and  i»l*  u  dull  luizy  ailor  ;  the  iris  is  cliscfilored  and  i 
slightly  swollen  ;  the  (conjunctiva  !:?<  lightly  or  deeply  injecteil  ;  the  lidlH 
an^  oedeniatou>,  anil  there  i^  mure  or  le^  laehrymation*  As  the  rcr^ulf^ 
of  pO:*terior  j«yneelna  the  iris  may  become  attached  to  the  crv^^talline  \ru^, 

Seroui*  iriti-i  may  give  rise  to  exudation  into  the  anterior  chanil>er  f>f 
the  eye*  The  inpieoui^  hiuiior  then  l»ecumesi  muddy  and  seniigt»Iatinou> 
in  consistency.  The  iri>  and  lens  are  pushed  back  hy  the  exudate,  and 
sight  is  seriously  intertereil  with.  N<Hlular  lesion!^  may  ocvtir  in  the 
iris  or  on  \u  surface,  due  to  organization  of  the  pla^^^til'  material  fur- 
iiighetl  by  the  inflamnintory  process.  Tlie  mend^rane  may  he  thickly 
covered  with  these  IxnIics,  and  by  their  means  bee<ime  Hrmly  attached 
to  the  capsule  of  the  crystalline  body.  In  such  ca^es  the  iris  exhibiU 
the  convexity  of  the  lens. 

The  prognosis  is  good  if  treatment  be  begun  beiore  adh<»s.ionsi  have 
formetl.  Kcst,  excliLsiun  of  light  by  means  of  a  shade  or  colored 
gla.«ses,  and  freedom  from  worry  are  essential  measures  in  treatment, 
Antisyphilitic  nudication  nuist  Ix*  continuid,  but  it  is  not  often  of 
value  to  j>usb  it  much  lievond  tlie  average  do?^e,  Lt»cal  nieasnn^s  a 
of  the  greatest  importance.  iVmiplete  mydriasis  must  be  producr*d  and 
couiinued  luitil  the  process  is  at  an  end.  Two  to  live  drops  of  the  fol 
lowing  solution  should  be  instilled  into  the  eye  three  times  each  dayj 
until  the  pupil  is  widely  dilated  : 

K ,  A  tropinie  sulphatis,  gr.  j  ; 

Atpia^  destilUitte,  Hi  v. — M. 

Sig,  Two  to  five  dmps  in  the  eye  three  times  a  day. 

Pain    may  be    lessened    by  the  a<ldition  of  an    eighth  of  a   gniiu  of 
morjihia  to  the  above  solutitui  or  by  tlie  use  of  warm  fomentations. 

The  Vdlarif  lU^lif, — ^Syphilitic  cvelitis  or  inflamnnitiou  of  the  crliairy 
body  is  a  somewhat  rare  but  cxct^edingly  grave  aHertiou.  Owing  t4i  tlie 
anatomit^al  location  of  the  structure^  the  signs  displuyetl  in  its  aflectious 
cannot  be  observed  by  the  naked  eye  nor  by  the  aid  of  the  ophthalmo- 
scope, and  reliance  must  be  placed  upon  the  subjective  symptoms  alone 
in  detenu iuiug  the  diagnosis.  Tlic  ailei^tion  may  be  serous,  plastic,  or 
giuumatous.  Its  development  and  coui"se  are  marked  by  severe  pain, 
visual  disturliaoces,  i-ibary  injection,  nit>re  or  less  4hmiuution  of  tension, 
and  serous  exudation  into  the  vitreous  hunicu*,  obscuring  or  cimipletely 
destroying  vision,  l^sually  the  iris  and  choroid  arc  iniplicated  in  the 
proc*ess,  and  the  affcc^ticui  is  then  designated  an  irido-choroiditis.  Wheal 
the  iris  is  not  involved  it  is  often  retracted  toward  the  part  tif  the 
ciliary  body  atfected.  Such  retraction  fre([Ueutly  results  in  cHinsiderable 
deepening  of  the  anterior  cluimljcr,  Partii'ies  are  visible  Moating  in 
the  vitreous  humor,  Mimite  <leposits  on  the  membrane  oi*  l)e-s<*emet 
can  be  detected.  The  aqueijus  humor  may  become  dark  and  turbid.; 
Glaucoma  is  a  fretpietit  result  nf  posterior  synechije. 

(luniniata  may  extend  into  the  ciliary  IkkIv  from  the  iris  or  flevelop' 
in  it  prima rily.  Atro|4iy  of  the  bixly  usually  results  after  gummatous 
intiltratiou. 
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The  Oioroid, — Choroiilitis  h  next  in  froi|iii»iifV  to  iriti,s  as  a  syphilitic 
atl'fctiun  of  the  cvp,  and  Ls  often  a.s^fH-iatf'd  m  ith  it.  Two  fijnns  have 
hevu  iutlvd^  (littering  in  the  Ini'iitiou  of  the  trouhh-  nitlitTthun  in  the  pecu- 
h'lirity  or  severity  of  tin-  syni]Uoins  lnanif^^<t^'(l.  The  first  form  i^  eontined 
to  tiji'  anterior  pirtion  of  tlu-  rhfinjitl  and  i*  alway*^  aceoinpanied  by  an 
iritij?.  The  second  affects  thr  jMist<'ri<ir  i>ortion  of  the  nienibnnie  only. 
In  either  ea*se  tliere  is  exiidatiim  into  tlie  posterior  ehand>er  with  result- 
ing eh)udincss  of  tlie  vitreotis  hnnior.  Flocculi  floating  free  in  the 
hnnjor  in  tlie  anterior  part  of  the  ehandrrr  are  visible,  Retiealated 
bands,  iippearin^  like  enliwebs,  may  he  fonntnl  by  the  plastic  exialate. 
Snudl  yellow  sjMM-ks  cnn  he  seen  with  tfu'  ojihtliahnoscopi*  npiaj  the 
fundus  i*r  upon  the  wall  of  the  posterior  ehaniber.  Atrojihy  of  the 
cell  elementi*  at  the  place  wiiere  these  bodies  are  situated  is  apt  to 
follow.  The  retina  is  li'efpiently  atleeted  in  ctaijunctinn  with  the 
clnm»id.  The  optic  nerve  usaally  ^lio\vs  a  hypeneiuie  condition.  True 
^uniinata  are  not  known  to  ajtpcar  in  the  clioroiil,  (liurinditis  occurs 
late  in  the  conive  of  the  diseas*/  and  usually  in  j»atients  past  niid<lle 
life. 

The  liiiintu- — ^Syphilitic  retinitis  occurring  without  previous  impli- 
cation of  the  choroid  is  rare.  One  or  both  eyes  may  be  affectnl. 
Subjective  scnsiitions  eruisist  of  sh*ght  pain,  dimness  of  visi^ui,  photo- 
]>hnlna,  Hashes  of  li^lu,  slitrlit  laehryuiation,  and  ni|rht-hHrj<lricss.  The 
retina  sippearsas  if  ol>scured  by  a  veil,  the  n^tinal  vessels  are  hyperannic, 
the  fundtis  is  intlistinet,  and  the  disk  engorged.  Loss  of  vision  is  slight 
or  marke<l  in  degree.  The  atleetion  may  be  eontiuerl  to  the  fundus  and 
the  parts  in  tlie  near  neigldxirhood,  or  the  peripheral  jyortiiui  of  the 
retina  may  ah>ne  be  atlcctc*!.  Syphilitic  retinitis  may  be  acute,  sub- 
at^ute,  or  ehnmic.  Vision  is  usually  spared,  though  it  may  be  greatly 
4liniinished.  A  pix-uliarity  of  syplulitic  retinitis  is  tluit  it  is  apt  to 
occur  wlien  tliere  are  no  other  syiuptiinis  of  the  disease  uiauifested  else- 
where in  the  lnjdy*  Keliant^e  must  be  placet!  upon  the  histiuy  in  sucti 
cases.  Early  recognition  is  essential  to  its  successful  treatment.  Mixed 
treatmt^nt  is  indicated,  eitlier  by  eoudiination  of  tbe  iodide  and  tlie  mer- 
curial in  solution,  or,  l>ctter,  Ijy  the  administndii^ti  of  the  ioflide  inter- 
ually  ;Hid  the  use  <tf  the  mercury   liy   inuncfion. 

Tiie  optlv  nertT  may  he  aifet'ted  either  within  the  orbit  or  within  the 
cerebral  tissue.  The  inllamtnation  dcvelc^ps  usually  in  connection  with 
retiniti.--.  The  symptoms  presented  ar**  tliose  of  clioked  disk.  There  is 
engiirgement  of  the  vessels  ;  tlie  nerve  is  greatly  swollen  and  infiltrated  ; 
its  color  is  red  or  reddish  ^iin%  and  its  retinal  border  is  wliolly  obliter- 
at^Ml.  I'sually  but  one  nerve  is  atlecti'd.  Partial  loss  of  sight  ut\en 
results.     Only   rarely  does  cr>mplete  hliiKlness  tidlow. 

Syphilis  of  the  Bar. — The  ear  i^  not  (d'teu  the  seat  of  syphilitic 
invasion,  hut  when  attackcnl,  es|M'eially  in  its  deeper  structures,  it  is  apt 
to  sutler  severely.  (Iianercs  due  to  kissing  or  biting  are  nu't  with  ik*c^- 
sioually  upm  the  external  ear,  and  one  case  ni'  eliaiu-re  in  the  meatus 
has  iK-en  noted.  In  the  early  stages  of  th*^  disease  the  int^'gnaicnt  of 
tl*e  auricle  uiay  display  any  of  the  eon.sceutive  Icsiiuis  iuciileut  tc»  that 
period.  At  a  later  stage  the  sul>stanee  of  the  loljc  may  become  the  seat 
of  gummata.  Sucli  dejM>sits;  may  o<-eur  within  the  lobule  or  upon  either 
suriaeeof  the  cartilage,  and  the  alTection  is  apt  to  pursue  a  rapid  ancl  de- 
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e  coarse.     Rcmo^'al  of  a  Ist^  pan  of  die  lobe  niay  be  effircted* 
ipemcbl  iil(^rarion^  t^uh  from  gummmutu^  nodules  in  the  skin. 
Early  eoaseeutiv^^  leiaoiiii  occur  witliin   the  oinal.     Thev   may  ht 
mt  or  dr\'  and  at  tim*^  give  rLne  lo  a  tomientjng  pmritiL-^.     A  'M' 
•m  of  ^eborrho.'si  developiog  m  the  pan  i^  mmetiiiied  sec*ii  id  early 
lilis.     Tlie  aceumiilatiuos  of  siebae<M>ii*  material  may  be  suificicDt  to 
;tually  phig  the  passage.     iDtmetabW  uleerta  may  appear  within  the 
lain  of  the  canaL     The  ulcciv  are  tii*iiaUy  jiauiful  and  prfwrliifiivt*  of 
i©e  diijchai^'.     Exostoses  oecar  at  the  OH^tiLs^  but  i^tue  doulir  exists 
to  their  bemg  due  to  ^ypbilb.     The  Woy  growths  art-  not  fli.^titi- 
i^hable  from  ^imiLir  le^ioitz^  i»ceurriiig  in  iiidh  idiitiU    tree  from  the 
ea.'fe,     Coodylomata  are  by  far  the  uio§t  frequent  t5>rni  of  j^ypbilitic 
fesiuH  found  in  the  meatus.     The  affecti^>n  oceur^  with    greates^t   frc- 
lueiKy  in  the  e^arly  ^tage?  of  the  di^ea^^e,  and  j^evere  ule^^nition  is  apt 
>  fidh>w*     The  legions  be^ti  a.*  dry  }xipule^  the  size  of  a    mi  Net  f^eed 
tid  eiilar^  to  that  of  a  pea*     The  pi  pule  becomes  moii?ftj  the  epithe- 
'MDi  i?i   uineerated    and  n*moveiU  and    a  typieal   ,seeretiii]y^    vej^c't^irioo 
main?s.     l'otl^ide^lble  |jaiu   attends^  the  devilopment  of  tht*    le>ion#. 
annular  eontmetioti  of  the  tnesittii^  due  to  eeOuhir  intiltration  lu  the 
jue  gkin  may  ^t^*^ult  in  partial  deafnt*=5??, 

Maeules*  and  papuh^  may  develt>p  (>ii  the  inenil>rana  tympani.  If 
nleeratic^ii  of  the  iei?i<*n)^  take^  phiee,  iierfoi-ation  c»f  the  membrane  is 
ajJt  to  rei^ult.  8nia1I  guuimata  have  bt^en  dei^rihed  a?*  oeeurriug  in  this 
strneture*  Atfeetion.^  of  the  tynijMinuni  are  nt^t  \vo\\  under>totML  lu 
intimate  relationship  with  the  nasti-pliarynx  by  meaUfi  of  the  Eui^ta- 
chian  tube  niaket^  it  liable  to  partieijiate  in  the  tronblei^  arising  in  that 
region*  This  usually  happens  in  the  ibrin  (^4"  a  diSuse  catarrhal  inflani* 
matiou  of  the  lining  inemhranc  of  the  envity,  with  elosure  (^f  thr*  fu!»e 
and  the  production  of  partial  or  complete  deafness.  This  form  of  serous 
inflammation  is  frecpiently  seen  in  children  suffering  witli  hereditar}^ 
syphilis.  A  true  suppurative  inflammation  due  to  syphilis  may  arise. 
It  is  (listintruishahle  in  no  wise  from  suppuration  of  the  middle  ear  due 
to  otlier  causes,  save  that  local  treatment  has  little  or  no  eflect  upon  it, 
while  it  responds  readily  to  antisyphilitic  measures.  A  small-celled  in- 
filtration of  the  parts  may  occur  as  an  independent  affection  or  ibllow- 
ing  one  of  the  above  described  forms  of  iufliuumation.  It  gives  rise  to 
considerable  tliiekeuiug  of  the  walls,  and  may  produce  ankylosis  of  the 
ossicles.  Symptoms  of  trouble  taking  place  within  the  middle  ear  are 
declared  in  diminution  or  complete  loss  of  hearing,  earache,  suppura- 
tion, and  discharge. 

Little  is  known  regjirding  syphilitic  affections  of  the  labyrinth. 
Thiekeuing  of  the  lining  membrane  owing  to  a  hyperplastic  inflam- 
mati(Mi  of  the  parts  may  occur.  (lummata  have  also  been  foinid.  A 
sensation  of  ringing  in  the  ears,  vertigo,  and  deafness  are  the  chief 
synn)toms. 

Pathological  Anatomy. 

The  pathological  anatomy  of  syphilitic  lesions  is,  with  very  few 
excepti(nis,  not  distinctive.  Microscopical  study  of  the  lesions  sliows, 
in  the  same  maimer  as  does  the  clinical  study  of  the  disease,  th<»  imita- 
tive faculty  ()f  syphilis.     The  structural  features  of  syphilitic  neoplasms 
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in  all  essential  respects  are  like  those  seen  in  a  multitude  of  lesions  due 
to  other  morbid  processes.  Yet  here,  as  in  their  grosser  features,  these 
changes  present  some  chardcteristie  appearances  that  reveal  to  the  eye 
of  the  trained  pathologist  their  true  nature.  The  imprint  of  syphilis 
is  upon  them. 

The  most  characteristic  lesion  of  syphilis  is  the  gummy  tumor.  It 
is  not  confined  to  any  stage  of  the  disease,  but  occurs  either  early  or 
late  in  its  course.  Microscopic^al  examination  of  such  a  tumor  in  the 
earlier  jxTiod  of  its  development  reveals  a  circumscribed  or  ditfiise  mass 
of  (Mubrvonic  cells  envelopcnl  in  a  gelatinoiLs  basement  substance  and 
surrounded  by  a  hypenemic  area.  Epithelioid  and  giant  cells  sometimes 
a})pear.  The  cells  are  of  a  low  order  of  organization  and  exceedingly 
fragile.  Within  the  hy])enemic  zone  first  formed  a  free  development 
of  connectiv(»  tissue  takes  place,  forming  an  apparent  enveloix*  for  the 
embrvoni(^  mass  within.  From  this  envelope  connective  tissue  pro- 
cesses invade  the  tumor  substance  and  radiate  into  the  surrounding 
tissues.  Infiltration  of  the  newly  formed  connective  tissue  with  sphe- 
roidal and  epithelioid  cells  takes  place.  New  formed  bkwxlvessels 
ramify  freely  in  the  mass,  and  there  is  a  considerably  increased  flow 
of  blood  to  the  part.  Enlargement  of  the  neoplasm  may  be  rapid  or 
slow  and  by  peripheral  extension.  It  will  be  seen  from  the  description 
thus  far  given  that  the  lesion  is  not  essentially  a  tumor  in  which  there 
is  a  new  growth  occurring,  but  a  neoplasm  arising  from  a  hyperplastic 
inflammation  and  belonging  distinctively  to  the  granulation  type. 

A  gumma  may  disappwir  at  any  stage  of  its  early  development  by 
resolution,  absorption  of  its  prcnlucts  taking  place,  or  it  may  and  does 
most  frecpKuitly  undergo  cheesy  degeneration.  When  this  happens  one 
or  mon*  necrotic  points  first  appcnir  within  the  substance  of  the  nodule. 
These  enlarge,  become  fused,  and  in  time  occupv  the  greater  part  of  the 
tumor.  The  mass  now  a{)i)ears  as  if  composed  of  finely  grated  cheese 
press<»d  closely  into  a  compact  bcnly.  A  wall  of  granulation  tissue  forms 
about  the  cheesy  mass.  This  ])roduct  of  coagulation  necrosis  may  be 
removed  by  absorption,  or  ulceration  with  destruction  and  sloughing 
of  th(»  nodule  may  follow.    A  cicatrix  then  results. 

A  second  fe^iture  of  syphilitic  inflammation  that  is  more  or  less 
typical  in  its  nature  is  the  frequency  with  which  the  process  invades 
th(»  vascuilar  structures.  The  arteries  show  the  specific  inflammation  in 
its  eompletest  development.  As  the  result  of  the  process  infiltration  of 
the  walls  of  the  vessel  with  small  round  or  |K)lyhedral  cells  takes  place, 
pHKlueing  an  ap|>eanince  that  has  been  likened  to  the  arrangement  of 
the  eoat-sleeve  about  the  arm.  This  infiltration  occurs  chiefly  within 
the  perivascular  lymph  spaces  and  between  the  coats  of  the  artery. 
Considerable  thickening  and  rigidity  of  the  walls  results.  The  jm)- 
(M»ss  may  be  locidized  or  extended  throughout  considerable  areas.  The 
j)ro<lu<'t  may  b(*  absorl>ed,  but  more  oflten  results  in  the  formation  of 
fibrous  connective  tissue,  with  the  pnMJuction  of  a  limited  arterio- 
sclerosis. The  vessels  in  the  near  neighborhood  of  the  chancre  are 
affected  early. 

The  initial  sclerosis  in  view  of  its  well  defined  clinical  aspects  ougb* 
to  pn^sent  definite*  structural  fcjitures.     This,  however,  is  not  the  < 
Its  minute  anatomy  is  not  definitely  characteristic.     The  changes 
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ctl  un*   t\um'  liable*  Uj  oeeur  in  jiiiy  Itni    grade   of   infliLmmatioii: 

?ri*  bun  ulmiKknt  development  of  ^mal!  round  oells  within  a  moi^^ 

iess  deiise  e^iiintH'tive  tisis^ui^  eitn>ma.    The  j)arb*  art*  freely  ifivaded  by 

-uCH»t*yU'.-^.     (fiiuit  uihI  rjiitbeiioid  eeMh  j^Hiietime^  occur*      Prtiiiferatioii 


**<iimeelive  tissue  elements  tiikes  place*     The  ^mall    hlrwxlv 

i*f  tht*  psirt  dis^iiluy  tbe  above  descriheti  ct>at-i*kx*ve  ]iililtnitic»ii  ot 

ir  timii^,       Tliij^   latter    feutiinj  m    eoiitinued    uUmg  the    ve^j^Is  ^ 

jt^  alt  ©ome  dktanee  fnini  the  initial  le?^ioii.     The  newlv  forme*]  eon* 


etivt*  timim  »hi*wrt  i\  teiulenev  to  per.sii^t  iinehan^Hl  for  some  Ien«tb  of 

it\  hilt  h  finallT  abi^orlx^L     The  indunitiiin  nf  the  ehaitero  i.*^  t.*uu^%l 

cWu^pt*  iiitilinilion  of  the  eiJiiueetive  lii^siK-  spares  with  vviy   and   bv 

oflan  of  tin*  o>rinni  and  tpidermal  hvver?^  at  the  bordei*s  of  tlie  Ji^ion. 

b  iitii  i%t^>1itihle  that  the  sypbilitie  poison  exerts  n  specntic  infliient'e 

III  the  lynipb  of  ihe  [mrl  pftW^n.fl   .^nd  that  tbij?  aetiun  <»f  the  vinis  h 

,tlv  re?*!* ill:*! t> It'  ^**^  ''***  '*^'       at.„,i  that  ti\k(*?  plaee.     The  vvUh  de- 

rfe»|Hiiij  ill  till-  jMirt  vary  Init         ?  in  m7Aj  at  iirt^t,  bnt  later  nniny  of  diem 

_H^*iue  iMiH'^h  enlai^ecj  and  oirentime^  multiuuek^iir. 

TIm*  ttirlier  it^iou^  of  the  ?kui,  sneh  as  niaeiiles  and  [xqiiiles,  present 
*>  ytriielursjil  tesitupes  that  distinguis^h  tlieni  t'l-om  like  lej^iotiH  pruKlueed 
ky  low  ijrjiili^  of  inHanimation  not  ^yphilitie,  Theiv  is  eoiijy^:^tion  of 
iW  ^H.^riiini  with  exudation  into  its  partr*,  and  a  resulting  hyperplasia  of 
iK^  ^  p^^lt^nuisv  l\istular  lesions  present  a  torn  ecmdition  of  tin*  (*|nder- 
tiHl)  -inH'Uir^*?**  with  |mrtial  or  eouiplete  destrnetion  uf  the  ec^rinni  ami  a 
min^^it^:  of  i\w  prmliietj^  of  necrosis  with  blood  and  leucocytes .  Tln*y 
lOr^  m  >«%'  His^  distingnisliablc  from  the  pustuk^  occnrrin^  in  other  di.^- 
^ij^*i^^  l-iesitHisi  of  the  inueiai;^  membnities  have  the  fyinic  features  a^* 
11^1^4  |^-^t*iiteil  in  tike  h^ions  iip|>eari ug  ujKni  the  ^urtiiee  of  the  skin. 
In  iht*  Ivmph  ^tand^i  infiltnition  of  the  vascular  channel*^  wifli  *-phe- 
rvudal  vHud  epithelioid  cells  appears  to  be  the  chief  pathological  process. 
The  fiw  i>nHluetii>ii  of  new  connective  tissue  is  a  characteristic  feature 
v»t  ilu  ^vphmtiv  pnH'css.  This  occurs  in  connection  with  the  devel(»j>- 
uicni  ot'  luauy  of  the  different  lesions  or  as  the  result  of  their  disiute- 
^ruiiv>n  aiul  ivsolution.  This  tendency  is  particularly  well  defiueil  in 
the  iKivvuis  system,  and  especially  late  in  the  course  of  the  disease.  It 
i>  mKlvuil>ti\lly  the  element  that  makes  syphilis  an  etiological  factor  in 
the   prv^luetion  of  tabes  dorsidis. 

Diagnosis. 

h'arU  i*cet»oiiition  of  the  chancre  is  chief  in  its  imiwrtance  in  the 
vtia^iiv»>ix  of  syphilis.  Such  recognition  depends  upon  several  factors, 
no  v»Ui'  ot'  which  can  be  omitted  with  safety.  First  and  of  greatest  ini- 
|sMUuu\^  i<  tlu*  history  with  reference  to  the  time  of  suspected  infecti(m. 
S»i\^^  appearing  within  ten  days  after  exposure  to  a  possible  soun»e  of 
lulW'iioit  are  probably  not  syphilitic  in  nature.  Those  occurring  later 
than  tin  days,  and  es|HHMally  at  about  the  end  of  the  third  week,  are  to 
bt^  n  i:;\nKd  with  suspicion.  Reference  must  be  had,  in  determining  the 
lenmh  of  time  that  has  elapsed  between  contamination  and  the  apjx^ar- 
aui'i*  t>t*  tlic  s(>ri\  to  records  not  only  of  the  last,  but  of  previous  indul- 
gence^ in  sexual  intercoin*sc.  A  sore  may  be  found  upon  the  genital 
oruan-  >hortlv  after  coitus  that   in   reality  had   its   origin  some  weeks 
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previously  in  a  similar  exposure.  The  production  and  examination  of 
the  person  suspected  to  be  the  source  of  the  trouble  is  always  a  desir- 
able, but  often  an  unpleasant  and  impossible,  means  of  verifying  the 
diagnosis. 

The  physical  characteristics  of  the  lesion  furnish  another  group  of 
symptoms  useful  in  establishing  a  diagnosis.  Oftentimes  these  features 
are  the  only  evidences  obtainable  upon  which  to  base  conclusions.  The 
initial  lesion  of  syphilis  is  usually  single,  in  contradistinction  to  the 
lesion  of  chancroid,  which  is  almost  invariably  multiple.  The  inflam- 
mation exhibited  in  chancre  is  not  so  intense  nor  acute  as  in  chancroid. 
The  chancre  is  nearly  always  indurated,  the  chancroidal  lesion  is  never  so. 
It  must  be  remembered,  however,  that  in  early  stages  of  chancre  the 
induration  may  be  so  slight  as  not  to  be  perceptible,  and  that  in  some 
regions,  as  in  the  vagina,  it  may  never  appe^ar.  It  should  also  not  be 
forgotten  that  the  use  of  caastics  upon  a  simple  lesion  may  produce  a 
(H)ndition  simulating  ver}'  much  the  indurating  oedema  of  chancre. 
In([uiry  with  reference  to  the  previous  use  of  such  applications  is 
essential.  It  is  an  unwise  procedure  for  the  practitioner  to  be  posi- 
tive in  his  stiitements  concerning  any  sore  upon  the  genital  organs  in 
respect  to  which  he  mast  base  his  conclusions  alone  upon  the  physical 
signs  presented  by  the  lesion.  The  better  practice  by  far  is  to  wait  for 
more  definite  symptoms.  These  are  soon  manifested  in  case  of  chancre 
by  enlargement  and  induration  of  the  neighboring  lymph  glands.  When 
the  sore  is  seated  upon  the  penis  the  glands  in  both  gmins  are  enlarged. 
Rarely  but  one  inguinal  region  shows  this  symptom.  This,  however, 
need  not  be  confuswl  with  the  enlargement  shown  in  chancroid.  In 
chancroidal  bubo  inflammatory  phenomena  speedily  appear ;  the  gland 
l>ecomes  |)iiinful  and  boggy  to  the  touch,  the  skin  reddens  and  suppura- 
tion (K'curs ;  while  the  bubo  of  chancre  remains  firm  and  movable  un- 
derneath the  skin,  is  not  painful,  and,  unless  comi)licated  by  chancroid, 
never  suppurates. 

In  the  case  of  men  presenting  genital  lesions  there  should  be  free 
exposure  of  the  body  surface.  Before  examination  of  the  sore  is  made 
it  should  be  the  rule  to  pass  the  finger-tips  firmly  over  both  inguinal 
regions.  If  any  enlargement  of  the  glands  has  taken  place,  it  can  be 
readily  noted.  If  the  investigation  of  the  groins  be  made  thus  early,  it 
will  not  be  neglet^ted,  as  is  apt  to  be  the  c^se  when  the  fingers  have 
bt^come  soiled  in  handling  the  chancre.  To  search  the  inguinal  region 
first  is  a  valuable  procedure  in  ever\'  form  of  venereal  disease.  Often- 
times in  doing  so  a  hint  of  trouble  is  obtained  that  otherwise  might  not 
be  suspc»cteil.  This  is  frequently  the  case  in  blennorrhcea  accompanied 
by  chancre  of  the  urethra.  After  examination  for  bubo  has  been  made 
s(Tutiny  of  the  sore  should  follow.  The  lesion  should  be  freely  exposed 
and  cleansed  of  all  secretions.  If  more  than  one  sore  is  present,  each 
should  receive  the  same  careful  survey.  The  physician  need  not  hesitate 
to  handle  the  initial  sclerosis  between  the  thumb  and  fore  finger  if  the 
skin  covering  these  parts  be  intact  and  sound  and  the  hands  be  washed 
imm(Mliately  afterward. 

Next  in  order  is  insj>ection  of  the  ImkIv  surface.  This  should  be 
done  in  a  clear,  strong  light,  and  the  s<*arch  for  signs  of  the  disease 
should  be  thorough  and  complete.     SyphihHiermata  usually  appear  first 


T  t\w  anterior  ?>iirfaee  nf  the  clu-^t  and  abdomen,  but  tliey  may  arisp 

Avht*rt>  ht'fore  devi^hipini^  in  these  ivgioiis*  In  examining  tlit-  budy 
lie  f^houlil  b«-  made  wf  K-urh  and  relies  of  former  tnnibks  Of  eif [fecial 
hie  ure  cie^itrieeK  in  the  groins  a,<  turnyiiiig  evideueci?    of  i>revious 

tie  run  I  di^eiij^. 

In  the  ea.se  of  women  greater  delimey  nuij^t  be  exercfe€?d  in  mak* 
tr  ?^ueh  an  e-xa  ml  nation.  Women  are  apt  to  inspect  the  surface  nf 
leir  hollies  with  greater  care  and  frequeney  thiin  are  men,  utid  their 

tement^  witli   rf^ferenee  to  uny  eniption  can  be  giv^eu    fuller  tielirf* 

•nfirination^  liawever,  E^Iiould  ill  ways  be  sought,  and   this  ciin   iiMiallv 
»^  aeeiimplished  by  exposure  uf  a  j^^rtion  of  the  body  only  at   a   tbi*e. 
sually,  women  will  submit  the  part  aifectc^  to  the   pliysic*ian'?^  In* 
p^*tinn  without  nuirkc*d  objection. 

In  genera!,  it  should  be  remembered,  in  distinguiBhing  early  syphil*>' 
xTmatii  fh)ni  i>ther  eruptions,  that  the  syphilitie  lesions  are  usually  s\id* 
mi^trieai  in  ilevokipment,  extensive  in  distribution,  not  apt  to  lie  the  ^tasl 
of  snhjeetive  senmtions,  and  are  usually  aceomiKinied  by  mueous  pat 
ill  the  mouth  and  throat,  by  lossi  of  hair,  and  by  other  symptom^ 
syphilis. 

Tht^  erythematous  syphihjderm  is  to  be  distingnished  fnmi  the  rashii* 
appearing  in  the  eruptive  fevers  by  its  deejKT  color,  by  its  indoleirt 
character,  by  the  invedvement  of  the  palms  and  soles,  and  Ijy  the 
absence  of  catarrhal  discharge.  If  fever  is  present,  it  seldom  rises  sw 
high  ia  syphilis  as  in  the  exanthemata,  an*l  is  apt  to  pc*rj^ist  for  a  loager 
time.  In  syphilis  relics  of  the  initial  lesion  ean  usually  be  found  or  a 
history  of  the  chancre's  recent  existence  elieitcd.  (}st<"OCopic  pal  us,  Mut* 
throat,  m neons  patches  in  the  mouth,  and  alopecia  are  usually  pi*esi*iit, 
Eiythematons  eczema  is  nsnally  less  extensive  in  its  involvement  of  the 
skin,  and  is  productive  of  intense  itching,  while  the  lesions  of  syjdiilk 
give  rise  to  nu  discomfort.  lu  eessenia  the  <"olnr  is  a  l>nghter  n^d  and 
moisture  of  the  surface  appears  sooner  (»r  later.  In  tinea  versicolor 
the  patches  are  tawny  in  color,  and  are  found  most  frequently  on  the 
surface  of  the  chest.  The  microscope  shows  the  characteristic  fungus. 
Drug  eruptions  are  accom])anied  by  a  marked  degree  of  disctmifort,  and 
appear  in  unusual  sites  and  forms.  A  history  of  some  ingested  niedi«i- 
nient  can   usually  be  obtained. 

Papular  syphilodermata  are  easily  distinguished  from  papules  occur- 
ring in  other  diseases  by  their  peculiar  forms  and  distinctive  groupings. 
Papules  in  eczema  are  fre(juently  surmounted  by  a  minute  vesicle  or 
covered  by  a  blood-crust  indicative  of  the  scratching  by  which  relief  is 
sougiit  from  the  tormenting  pruritus.  On  the  hands  and  feet  syphilis 
contines  its  attacks  to  the  palmar  and  j)lantar  regions,  while  eczema 
involves  lK)th  anterior  and  posterior  surfaces.  Ringworm  can  be  dis- 
tinguished l)y  the  aid  of  the  microscope,  tlie  tricophyton  being  readily 
discoveral)le.  In  psoriasis  the  glistening,  pearly  white  scales  surmount- 
ing the  lesions  and  tlie  chronic  sluggisii  action  of  the  process  are  distin- 
guishing features. 

The  ])ustular  sy])hiloderm  must  not  I>e  confused  with  the  lesions  of 
acne,  smallpox,  or  the  eru|)tions  |)roduccd  by  the  ingestion  of  potassium 
iodide  oi*  potassium  l)romide.  In  acne  the  evident  involvement  and 
limitation  of  the  proci'ss  t(»  the  sebaceous  glands  at  once  determines 
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the  nature  of  the  disorder.  Comedones  also  are  always  found  mingled 
with  the  pustules.  The  fever  and  severe  constitutional  symptoms  of 
smallpox  exclude  8>T)hilis.  Knowledge  that  the  bromine  and  iodine 
C()mi)<)un(ls  have  been  ingested  is  usually  sufficient  to  establish  a  dis- 
tinction in  the  case  of  bromic  or  iodic  acne.  The  pustules  of  syphilis 
show  a  well  defined  areola,  while  ulcerative  lesions  are  nearly  always 
present. 

The*  diagnosis  of  late  manifestations  of  the  disease  must  depend 
upon  the  history,  upon  the  typical  grouping,  upon  the  usually  sluggish 
action,  and  uj)on  the  destructive  course  of  the  lesions. 

Treatment  op  Syphilis. 

The  proper  treatment  of  syphilis  takes  into  consideration  the  im- 
provement of  the  patient's  general  health  by  hygienic  measures,  as 
well  as  the  medicinal  attack  to  be  made  upon  the  disease.  Neither  can 
be  neglected  with  safetj%  and  only  as  they  are  made  to  supplement  and 
assist  (»ach  other  cjin  the  best  results  of  treatment  be  hopea  for.  Atten- 
tion must  be  directed  t»arly  to  the  patient's  habits  and  methods  of  life, 
and  if  these  be  found  faulty  or  vicious  they  must  be  corrected.  Pre- 
vious periods  of  ill  health  should  be  made  the  subject  of  inquiry,  and 
provision  be  made  for  their  recurrence  or  resulting  sequels.  If  the 
patient  be  surrounded  by  unhygienic  conditions  or  engaged  in  business 
calculated  to  produce  ill  health,  a  change  of  location  or  of  employment 
should  be  urgently  recommended.  Hopefulness  and  cheerfulness  on 
the  part  of  the  person  affected  must  be  secured  if  possible.  Despond- 
ency, often  seen  in  jmtients  of  this  class,  frequently  nullifies  the  physi- 
cian's efforts.  Upon  the  untiring  watchfulness  with  which  the  practi- 
tioner guards  these  factors  depends  in  a  large  part  the  favorable  or 
unfavorable  outcome  of  the  therapeutical  measures  he  institutes. 

Hi/(/ii'nir  MeaHureH. — Everything  looking  toward  the  maintenance  of 
the  patient's  health  on  the  highest  plane  possible  is  of  utmost  value  in 
the  tn-atuKMit  of  syphilis.  As  in  the  treatment  of  disease  in  general, 
so  in  syphilis  it  may  be  affirme<l  with  truth  that  the  patient  presenting 
and  maintaining  a  sound  body  is  in  the  best  condition  to  resist  the 
en<Toachm(Mits  of  the  malady.  To  the  (md  of  securing  such  a  con- 
dition proper  nutrition  of  the  body  is  chi(»f  in  importance.  Any 
conditions  or  disturbance's  interfering  with  digestion  or  assimilation 
must  be  removed  as  early  as  possible.  The  diet  should  be  ordered  in 
such  manner  that  there  will  be  no  r(»turn  of  the  trouble,  while  ample 
nourishment  is  secured.  In  arranging  tlu*  diet  reference  must  be 
had  to  peculiarities  of  the  patient's  case,  such  as  extreme  plethora  or 
aiuemia.  In  general  it  may  be  sjiid  that  a  p(»rson  suffering  with  syphilis 
needs  a  gen(Tous  diet  of  nutritious  and  easily  dig(»stible  articles  of  food 
which  have  been  well  and  simply  cook(»d.  Meals  should  l)e  had  at 
regular  int(»rvals,  and  should  be  witen  slowly  and  with  care  in  thoroughly 
masticating  ilu»  fiuMl.  Very  hot  or  very  cold  drinks  or  dishes,  as  weu 
as  highly  seasoned  foods  or  an  undue  amount  of  sweets,  should  be  inter- 
dicted. Fresh  fruit,  fr(»sh  vegetables,  and  fresh  meats  if  well  cook" 
may  he  permitted  in  abundanr^e.  Tea  and  coffee,  if  drunk  spar 
and  after  the  meal,  do  no  harm.     Tjcmonade  may  be  taken  if  agi 
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It   h  well  alwa\s  to  prohibit  the  ii?ve  c^f  alcoholic    beverag*^,  iwt 
ieciiiLst>  thi:"  moderate?  use  of  the  milder  i^tiniulantH  ii4   harmful^  btit  u 
1%'oid  danger  id*  their  sibii5e  on  the*  part  of  the  patient.      A  niajurir\'  of 
t«iividiial:i  .^uttering  witli  syphilid  nn*  i>er?^(ni8  who  liave  indulgtxi  ilmr 
titei  with  refemuee  to  alcohol  fVi*e]y,  arid  limitation  of  iLstij*!*  h.  ttfj 
i  of  diH^ided    advaiitagit\     When    permitted,  drinking    dioiild  b^ 
jiowed  only  witJi  the  meals,  and  then  in  ^mall  quantities  of  tlie  lighten 
fines  or  lit|Uori^,  such  as  claret  or  Rhine  wine,  and  beer,  ale,  or  jWrter., 
Ihiiiking  at  a  bar  s^hould  never  be  tolenited.     In  weak  and  eaeheetjd 
sinbjfi'ti^  aleoholie  stimulants  are  frequently  indicated,  and   the  jimcti-j 
^iofier  need  not  then  hesitate  to  use  them. 

A  nimlerate  aaumnt   of  daily  exereiiie  in  the  open   air  H  es-seiitial. 

'he  ri'gidation  of  this  mtinit  be  determined  l>y  the  patient*?*   Imbit<  iiad  j 

tinnMitifHK     For  persons*  enj^        '  in  ,s4Hk*ntary  pur?*uit*^   at    b^a^t  oiiel 

hoitr  sbmdd  be  devfjted  each       v,  when   the  weather  %vin    HernHl,  i^l 

ivalking,  mwing,  or  riding.     O      oor  eport^  that  do  nut  rail    for  im% 

*n*at  exertion,  i^iieh  m  Umni^  an      ;i>lf,  are  of  decided  value  lM>th  in  the 

xen^ise  they  furniEih  and  the  d     Tting  influence  they  exert   ujM>n  the 

inim).     Fatigue  of  both  body  and  mind  should  be'titrietly   guarded 

agutui^t. 

Prt>f>tT  bathing  of  the  body  needfi  eareful  attention.  Hot  bath.%  not- 
withstanding their  vaunted  fij>eeific  piH)pertiei^  at  certain  s5priiig>^  and 
n^ort-*  tor  the  cure  of  the  dif^eax^s  are  in  the  early  stages  of  tlie  iniiladv 
pnKluetive  of  a  greiit  deal  of  harm.  The  j>opuhir  Turkish  anti  Hna^i^n 
Wb.s,  as  well  uii  hot  tub  bath**,  j^houkl  !k'  .«trietly  prohibited.  In  fhrir 
plaet*  i*|Hinging  of  the  entire  surfoee  eacli  day  with  v(kA  or,  hi  tin*  rji,-<* 
of  wt^ik  and  anspmie  patients  with  tepid,  water  f^hould  be  ordered.  If  si 
Siinall  quantity  of  sidt  be  adde^l,  as  a  liandful  to  two  or  three  gaUtHis  of 
water,  the  reif^ult  will  be  ffniod  decidedly  exhilaniting  and  refreshing* 
Friction  of  the  surface  after  tlic  bath  with  a  flesh  brush  *>r  ro^tr-^-  inwel 
should  not  be  omitted.  The  bath  is  best  taken  in  the  morning  imme- 
iliately  after  rising.  If  such  a  course  be  pursued,  many  of  the  severer 
syphilodermata  will  never  make  their  appearance.  Bathing  of  the  body 
in  the  case  of  women  should  be  stopped  at  the  time  of  the  monthly 
period. 

Tobacco  in  all  forms  is  decidedly  injurious,  and  frequently  produces 
lesions  that  give  rise  to  great  discomfort.  When  its  use  is  persisted  in, 
it  is  apt  to  excite  severe  ulcers,  mucous  patches,  and  fissures  of  the  lips 
and  parts  within  the  mouth  cavity.  Tobacco  also  exerts  a  vicious  influ- 
ence upon  the  system,  interfering  in  a  decided  manner  with  the  l^est 
results  to  be  obtained  from  therapeutical  measures.  Its  use,  either  by 
ch(»wing  or  smoking,  should  be  abandoned  promptly  and  completely  at 
the  outset  of  the  disease. 

Es])ecial  attention  should  be  given  to  the  care  of  the  mouth  and  to 
th(»  protection  of  the  throat.  Thorougli  cleaning  of  the  teeth  by  means 
of  tlie  tootiibrush  and  tepid  water  should  be  attended  to  after  each  meal. 
Tiic  brush  used  should  be  sufficiently  firm  to  remove  all  particles  of 
fo(Kl  clinging  to  the  teeth,  but  not  harsh  enough  to  wound  the  sensitive 
mucous  membrane  covering  the  gums.  Other  sources  of  irritation, 
such  as  holding  a  pipe  or  cigar  between  the  teeth,  chewing  a  toothpick, 
gum,  or  other  substance,  should  be  pn^hibited.     Decayed  teeth  should 
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be  extracted  or  liave  their  cavities  filletl ;  sharp  projections  mast  be 
rooiKlcil  off*  ami  lUu^immlatiMns  of  ?io-(*ulhxl  turtur  1h'  tljoruii^hly  seraped 
away  by  a  eapalile  <l(iitist  early  iti  the  eniiivie  uf  the  diseas»».  Tin*  tlimat 
must  be  kej»t  vvarin  hy  th«'  use  *A'  ample  eoveriiigs  in  cttld  wt'ather,  and 
the  wearing  of  a  beard  by  men  sliuidd  lie  eiieouraged,  both  fur  the  pro- 
tection it  atfordji  and  to  guard  against  tlie  ill  efleets  produced  by  clorfe 
shaving. 

The  ??ealp  needs  prnpi'i'  attention  fvs  wull,  in  order  tliat  loss  of  liair 
Diay  l»e  averted,  liiiliseriniinatr  wasldng  of  the  lwiu\  with  each  abln- 
tion  of  the  faee  is  hannfid.  In  its  stead  tlmrough  t'lcansiiig  of  the  part 
with  warm  wator  and  a  good  ti>ilet  .soaj),  sneh  as  tht*  Kieger  or  Ssirg 
Huid  si>ap,  shonld  be  si'cured  tmee  in  ten  days  or  two  weeks*  After 
each  washing  the  hair  slionid  be  well  dried,  and  a  few  drops  of  oil  of 
olives  ur  sweet  alnuaids  sbonhl  be  tltoroughly  aji|)lie<l.  Polisliing  of  the 
!4calp  with  :i  mtKlrratt  ly  stiff  Itnish  sle*nld  be  practised  ea«-b  morning. 
In  men  etipping  of  the  hair  is  not  neede<l  if  the  individual  iUn's  nc*t 
prefer  to  wear  it  in  that  manner.  Singeing  is  deeicledly  harnd'ul  and 
nhonld  never  be  permitted,  Tlie  crown  of  the  hat  shonhl  be  {lerfontted 
to  jierniit  as  free  ventilation  of  the  sadp  as  p(>ssible.  In  women  the 
hair  may  be  worn  in  any  (orm  suited  to  the  individual,  provided  that 
there  be  ni>  tension  exiTte*!  npon  the  iihiments.  Tlie  use  uf  the  curling 
iron  shonld  be  prohiluted. 

Ttratiiwid  of  the  Chaittvr^-^Thp  belief  that  syphilis  can  be  aborted 
by  excision  of  tlie  initial  lesion  is  entertained  now  by  only  a  limited 
number  of  syphilographers.  Admitting  that  the  poison  is  etmtinetl  at 
an  t^arly  stage  to  tlie  tlianere,  its  aeeornpanying  glandular  enlargementi* 
and  the  iuterv«*ning  lymphaties^  removal  id* all  the  fuei  established  tliere- 
in,  even  with  great  loss  of  tissue  and  severe  mntilation,  can  liardly  hope 
to  bcetfeeted.  Excision  of  the  chancre  «in  only  be  just i tied  wlien  it*^ 
expoisiure  on  the  fat!e  or  other  external  t>art  by  l>etmyal  of  tiic  patient'^ 
condition  seritaisly  interferes  with  social  ov  business  cngjigenicnts.  Its 
removal  then  must  not  be  with  any  hope  of  staying  llie  snl)scqnent 
course  of  tlie  disease. 

That  course  (d"  treatment  is  In^st  for  the  chanere  whieh  seeks  to 
remove  all  sHurees  <d'  irritation  from  the  k^ion  and  tu  keep  it  in  a 
thoronghly  aseptic  condition.  The  simpler  sueli  treatment  the  better 
are  the  results  obtained.  The  chancre  should  be  thon>ughly  cleansed  at 
frcfpient  iuttTvals  with  soaj*  and  warm  water,  after  wliieh  tht*  sore 
shoidd  be  drie^d  and  bathed  with  a  satnratt'd  solntina  uf  liorie  iicid  as 
hot  as  can  be  eomfortably  borne  by  tlir  [Jatii-nt.  I'lus  sliciuld  lu*  ihme 
at  least  twice  a  day  at  times  bt^st  suire<l  to  tin*  patient's  c^aivenience. 
After  bathing  witli  the  boric  aci*l  soluticui  tlie  [mrt  shonld  Im'  drieil  and 
dustc^l  freely  willi  some  nnirritating  antise[>tie  ]Mtwder,  such  as  boric 
acid  in  combination  witli  tale  or  stareli  iti  the  pri^|iorti(>n  of  one  to  i\mi\ 
aristob  iodob  europIn*n,  <*alomeb  or  iodofonn  if  its  inlor  be  not  otleiisivc* 
to  the  patient.  Other  solution^-  of  value  when  Ijorir  acid  i^  not  at  hand 
are  permanganate  of  |M>tassiinn  in  the  strength  (*f  one  grain  to  the  Huid- 
ounce  of  water,  bichloride  solution  1  :  2U,tHMj,  <jr  a  A  to  1  |h.t  cent,  solu- 
tion of  carbolic  acid.  These  slicadd  always  be  iiseil  warm,  Chancrt*^ 
of  the  penis  or  h'nger  tnay  lie  (M>nvcjnently  immersed  in  such  sfdntions 
eontaiued  in  a  enp  or  tmiiljlcr  and  allowed  to  remain  f(»r  ten  or  xnoru 
V«L.  1,-57  " 
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minutes  at  a  time.  If  the  le^^ion  be  productive  of  juueb  jmin,  aus  Iiain 
[Hms  sf)metimps  in  the  t*a?e  of  inix4Hf  ehmicre,  surh  ininHT^ion  may  oe 
t*uiitinue<l  iur  hnur>  witli  gr€*iit  adviiiitage  ami  (^♦mifurt  tt*  the*  ]»atient. 
Chancres  i>f  the  linger  may  Ik*  pruteetwl  l>v  a  li^^lit  l»andiij^r  m*atly 
applied,  but  in  general  uu  dre.'^sin^-  is  netnled  for  tlie  lesion  in  otlier 
jmrts.  A  l>anda«:i^  slundd  never  hv  \vmp|ied  alnmt  the  |)euis.  Here  a 
scpiare  of  musiin  ur  uulileaehed  sheeting  may  he  fastened  in  the  form 
of  an  apron  to  the  under  Mv  of  the  shirt,  and  th*'  jwirts  tlien  be  gath- 
ered loosely  ahnut  tlie  |)eni'-^.  In  this  way  the  untb'rc^hithinir  ne<*d  not 
beeonie  soiled  with  t!te  secretions  fruin  the  ehanrn'-  All  dre-^siu;^  iisetl 
al>out  til**  lesinn  or  lierMUiing  sfnled  in  any  way  witli  its  virus  shuuhl  be 
destrt»yeil  hy  binning.  ( 'luitieres  of  the  tongue,  tonsil,  and  mnuth  eavity 
shnuhl  be  painted  lightly  onee  eaeh  day  with  a  solution  of  silver  nitrate 
in  th(*  stivngth  of  ten  gniin^  of  tlie  salt  to  an  ounee  of  distilled  water. 
If  rluuiere  of  the  lip  lU'  external  part  shows  signs  iif  sn|ipuration^  it 
should  tu'  toiu*lu'd  with  an  applieatur,  made  (jf  a  toiUhjuek  anti  n  bit 
of  cotton,  clipjH'd   in  the  toll(»wing  solution  : 


i^.   Hydrargyri  ehhiridi  corrosivi, 
Tinetnne  benzoini, 
8ig.  External  use. 


This  sohition  is  drridrdly  stimulating  and  shuuld  not  l»e  too  freelv  h^mhL 
Chaueres  of  ilw  os  uteri  ami  vaginal  *'avity  are  best  treatinl  by  the 
ase  of  boric  aeid  douehes  as  hot  as  can  be  borne.  The  perman|^annt4« 
of  potassium  and  hiehloride  ndutitms  can  bi*  used  hen*  as  well.  Thi* 
4louehing  sboidd  hv  pnieti>ed  at  least  ruire  in  the  day.  Frei|Uent  ap|rli- 
ralious  of  the  uitinite  solution,  usrd  as  in  the  (^ase  of  mouth  lesi^n^,  help 
to  ju'on^ote  lu'aling  and  resolution  of  the  sore,  Tampons  are  not  often 
needrd, 

lluhnna  of  the  ]>enis  calls  for  its  prolonged  iiumersion  in  a  hot  lx>rated 
lotion,  and  subscnpient  elevation  of  the  organ  along  the  gmin.  This  can 
Ik*  aeromplislird  <*asily  by  putting  a  l>niad  l>aud  of  muslin  firmly  about 
the  abdonirn  and  \\u'n  passing  auvtthrr  IketwiM^n  the  lindis  and  fastetnnj; 
it  liriorr  arid  hrliiud  with  safoty  pins,  Tc*  those  who  iixu  scML'Ure  it 
a  j^l'|i-^r^l]>  furnishes  a  support  tliat  eaii  be  more  easily  autl  ipnckly 
a|ipli(Hb  If  the  lymphatics  Ix'eoiue  swollen  and  tender,  tin*  applicntitm 
«if  the  following  ointment  after  sponging  the  parts  arteetal  with  hot 
water  will  usually  give  prompt  relief: 


II.  Tiuetin*a?  belladonmc, 
Extract!  opii  (aqueous), 
Vaseliui, 
Sig.  External  use. 


s^. — M, 


fare  should   Ik*  exercised    in   the   iisi:  of  the  above  ointment,  m 
niydriatic  effect  of  the  belladonna  may  be  rtnulily  unMbuMKl. 

StiHti^nio  Treutmeni  of  Stfjtlii/ti<,  —  Wlien  to  begiji  the  systemic  tfttll* 
ment  of  .syphilis  h  a  (piesiion  e«»neerning  which  a  gn*at  *!iver»it}*  of 
opinion  exists  among  syphilograplmrs.  Tins,  lunvever,  is  not  the  placx* 
to  give  in  tletail  the  ditferent  views  entertained  nor  to  piHimote  by  a  priK 
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longed  discussion  any  one  particular  course  of  proeeduro.  Success  does 
not  depend  so  much  upon  the  time  that  antisyphilitic  measures  are  begun 
as  upon  their  intelligent  direction  after  once  being  instituted.  It  is 
believed  that  what  is  said  in  the  following  pages  will  apply  as  well  to 
treatment  first  employed  after  the  eruption  of  the  syphilodermata  as 
when  the  course  is  orderecl  at  an  earlier  stage. 

Treatment  should  be  commenced  as  soon  as  a  positive  diagnosis  of 
syphilis  can  be  made,  and  it  should  not  under  any  circumstances  be 
instituted  before  such  time  is  reached.  If  the  practitioner  is  in  doubt, 
he  should  wait.  If  he  is  to  guide  his  patient  through  the  disease  to  its 
successful  termination,  his  own  mind  must  not  be  clouded  by  a  doubt 
as  to  the  nature  of  the  malady  he  is  combating.  It  will  be  an  act  of 
wisdom  on  his  part  to  err  on  the  side  of  too  great  caution,  rather 
than  to  begin  mercurial  medication  upon  insufficient  grounds.  Treat- 
ment once  begun  is  apt  to  modify  the  nature  of  the  symptoms  mani- 
fested and  to  prevent  a  typical  expression  of  the  disease,  so  that  if  the 
practitioner  be  not  sure  of  his  |X)sition  at  the  start,  he  has  no  means  of 
verifying  his  diagnosis  later.  The  result  vnW  always  be  a  Aveak  and 
ineffectual  course  of  medication  at  a  time  when  energetic  treatment  is 
productive  of  the  greatest  benefit. 

The  (juestion  thus  turns  on  the  diagnosis  of  syphilis.  Most  practi- 
tioners prefer  to  wait  until  the  disease  manifests  itself  in  unmistakable 
constitutional  symptoms,  such  as  a  generalized  cxanthem,  glandular  en- 
largement, and  sore  throat.  If  treatment  be  l)egun  promptly  at  such 
time  and  puslied  vigorously,  the  grt»at  majority  of  patients  will  respond 
readily  and  will  make  complete  and  good  recoveries.  But  it  is  not 
always  necessary  to  wait  for  jill  of  the  above  descTibed  symptoms  in 
order  to  make  a  diagnosis,  and  in  so  doing  valuable  time  is  often  lost. 
As  has  been  said  elsewhere,  a  sore  apjwaring  at  the  end  of  a  well  defined 
incubative  period,  presenting  the  characteristic  sluggishness  and  indu- 
nition  of  chancre,  and  accompanied  by  typic^il  enlargement  in  both 
groins,  is  sufficient  to  establish  a  diagnosis  of  syphilis  and  to  warrant 
the  commencement  of  systemic  treatment.  Experience  justifies  the 
assertion  that  measures  thus  early  begun,  if  properly  directed,  result 
in  the  production  of  a  milder  and  far  more  tractable  form  of  the  disease 
than  is  otherwise  the  case. 

Mercurif, — There  is  no  drug  comparable  with  mercury  in  the  treat- 
ment of  syphilis.  Centuries  of  use  have  attested  the  efficiency  of  its 
action  in  checking  and  curing  the  disease.  The  employ ment . of  the 
<lrug,  however,  needs  skilful  direction.  To  the  abuse,  and  not  to  the 
pro|KT  administration,  of  mercurj'  c^in  be  traced  all  of  the  ill  results 
with  which  it  has  been  so  often  charged,  while  the  charlatan  has  not 
hesitated  to  attribute  to  the  action  of  the  drug  many  specific  expressions 
of  the  disease. 

Tlu?re  are  two  methods  of  employing  mercury — one  by  the  way  of 
the  stomach,  the  other  by  the  skin.  Th(»  first  is  known  as  the  internal 
method  of  administration,  the  s(»cond  as  the  c.rfenuif.  Both  are  valuable 
means,  and  both  are  equally  eff(H»tive  in  the  results  they  produce*.  Their 
individual  or  combined  employment  throughout  the  course  of  the  disease 
must  be  determined  by  the  necessities  and  emergencies  arising  in  the 
case. 
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In  the  int*  rriiil  jHlininiHtmtion  of  iuerciir%^  the  pniticxlidej  biiikJifk 
bichloride,  1>1ir'  pill,  gi^iy  ix^wder,  ami  milcT  c-hloride  are  the  pmam- 
tions  of  thi'  iTH'tiil  numiiiHilv  employtti.  Of  thea?e,  thn  protifxlide  if  k 
far  the  moht  ivliulde  uikI  tttoctive  in  the  result"^  it  pniclucei^*  There ut 
few  patients  wlio  riuitu^t  tolerate*  its  aHH>n,  even  in  verv  Ini^^  dtiN*. 
and  its  use  van  he  eoritiimrd  for  lniigt*r  |K?rii>di5  of  tiiiie  n  ithout  appar- 
ent diminution  in  ttif  grxHl  to  be  filitnined  fn>m  it.  In  the  earU  i=tap"^ 
of  syphilis  it  is  otkni  necej^siiry  to  iiicreiiiie  the  dc^e  very  lai^ly  !o  nwti 
various  conditions  of  the  *lii>eai?t^  that  may  ari^e.  Under  hucIi  dnmm- 
stances  it  is  well  to  give  the  ilriig  in  pill  form  iiticoiiibified  with  otlirr 
medicinal  agent*,  im  tV>lIowi*: 

II,  Hydmrgyri  imlidl  viridi,  gn  xlj  | 

Confection  is  rosie,  <1-  ®- 

M  14*00  et  iiant  pilulse  No.  Ix. 
Sig,  One  pill  after  eaeli  meuL 

Or  use  may  l»i^  made  of  the  Gamier  and  Ijamoureiix   pi  J  J.     This?  jwU 
contains  onr  eentigmm  of  the  protiodide^  and,  ownn^  t*>  the  nmnni*r«*f 
its  preparation,  can  often  be  totemtcd  by  the  stomaeh  m  hen  the  tirn^  i» 
its  pure  state  woidd  pmvc  irritating.     In  Iwginiiing  mediesitiim  tmv  af 
the  above  pills  shonld  be  given  after  taich  nK^^^L      If  ur^vncy  In  the 
treatment   of   tlie   disease    is   demanded,   a.s    when    a    well    develo|»«d 
exanthem    arrompanied    by    nnieous    patehes  and   sore    thrciat   i^  tir^f 
presented,  the  nuinl>er  of  pills  taken  may  be  gnidually  in**r(*siiie*J  nnnl 
subsidence  of  the  syniptoni!^  becomes  manifest  or  const irtitir>nid  effiti?* 
of  the  drug  begin  to  ap|>enr.     In  sn<h  incrt*ajse  It  is  well  t*i  order  fhr 
patient  to  takt^  tme  pill  after  eat*h  nn^al  tl»r  the  fin^t  throe  duys,     Tln'n 
an  additional  j>ill  i^  to  be  taken  after  thr  jioon  n)enl  f**r  i\iv  lU'xt   r)o'<t' 
days,  making  fonr  ])ills  taken  during  each  day.     During  the  succeeding 
three  (lays  two  pills  are  taken  after  the  morning  and  evening  meals,  and 
but  one  at  noon.      In  this  way  the  number  can  be  pushed  gradually  up- 
ward until  as  many  as  twenty  or  more  pills  may  be  taken  during  each 
day   without  the   production  of  toxic   symptoms.     These  large    dos(»s, 
howevi'r,  are  rarely  needed  and  seldom   reached.     In  general,   it  will 
be  found  that   from  six  to  nine  pills  a  day  are  sufficient  to  bring  the 
disease  under  sul)jeetion  or  to  produce  gastric  disturbances  necessitating 
the  stoppage  of  further  increase.     During  this  time  the  patient  should 
be  under  strict  <)l>servation  by  his  physician.     Daily  insj>ection  of  the 
individual  should  be  had,  anij  as  soon  as  evidences  of  toxic  action  on 
the  part  of  the  dru<i:  are  manifested  the  increase  should  be  stop[x»d  and 
the  number  of  pills  being  taken   reduced  one  half.     Toxic  effects  are 
first  shown  in  the  protiodide  by  increased  peristaltic  action  in  tlie  intes- 
tinal tract.      No  attention   need  be  paid  to  the  symptoms  if  the  nund)er 
of  l(H)se  stonls  does  not  exceed  two  or  three  in  the  day,  but  when  they 
l)eeome  more  numerous  and  are  accompanied  by  severe  griping  pains, 
it  is  time  to  stoj)  pushing  the  drug.     Sometimes  the  first  effects  of  the 
protiodide  appear  in  the  usual  evidences  of  hydrargyrism,  such  as  soft- 
enin»r  of  the  gums  with  the  formation  of  a  re<l  line  at  their  border,  fetor 
of  th(»  breath,  and  a  metallic  taste  in  the  mouth. 

\i'  improvement  in  the  specific  symptoms  has  not  been  noted  before 
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the  beginning  of  toxic  eftects,  the  protiodide  shoukl  not  be  continued 
h)nger  in  the  hope  that  it  may  prove  beneficial,  but  it  must  be  discon- 
tinued and  some  other  preparation  be  substituted. 

It  is  usually  of  decided  advantage  to  combine  a  light  course  of  mer- 
curial inunction  with  the  internal  administration  of  the  protiodide.  A 
scruple  of  the  officinal  blue  ointment  should  be  thoroughly  rubbed  into 
the  sole  of  one  foot  each  night  before  the  patient  retires  to  rest.  The 
foot  should  be  bathed  first  in  warm  water,  and  afterward  be  thoroughly 
dried  before  applying  the  ointment.  A  light  sock  may  be  drawn  on  to 
protect  the  sheets  from  being  soiled.  On  the  following  night  the  other 
foot  may  be  treated  in  like  manner.  Between  ten  and  twenty  of  these 
rubbings  may  be  given  as  seems  best  to  the  physician.  Such  inunctions 
should  be  discontinued  promptly  if  constitutional  effects  of  the  drug 
intervene. 

Iron  in  some  form  is  indicated  if  the  patient  be  in  any  wise  ansemic 
or  cachectic.  It  is  well  always  to  begin  its  administration  in  small 
doses  at  the  time  that  mercurial  treatment  is  instituted,  in  order  to 
prevent  the  appearance  of  the  above-named  conditions  and  to  check  in 
a  measure  the  peristaltic  action  produced  by  the  protiodide.  The  follow- 
ing will  be  found  valuable  : 

I^.  Ferri  et  quininse  citratis,  3J-iij  ; 

Syrupi  limonis,  f §ij  ; 

AqufiB  destillatfie,  q.  s.  ad  f,?vj. — M. 

Sig.  A  teaspoonful  in  water  before  two  meals. 

Attention  should  be  directed  early  to  the  enlarged  glands  both  of 
the  bubo  and  those  appearing  later  in  different  parts  of  the  body.  It 
should  be  remembered  that  these  glands  are  foci  for  distribution  of  the 
virus  and  the  products  of  syphilis,  and  that  a  direct  attack  on  the  seat 
of  the  disease  can  here  be  made.  The  integument  over  each  gland 
should  be  sponged  at  night  with  warm  water,  and  after  drying,  the 
following  ointment  should  be  gently  and  lightly  rubbed  in : 

'^(.  Unguenti  hydrargyri,  ,^ij  ; 

Lanolini,  gss. — M. 

Sig.  External  use. 

If  the  ointment  be  warmed  slightly  before  applying  it  to  the  skin,  better 
])enetration  will  l>e  secured.  Care  should  be  exercised  not  to  produce  a 
dermatitis  by  its  too  frequent  a])plication. 

With  subsidence  of  the  symptoms  decrease  in  the  amount  of  the 
protiodide  tiiken  should  be  ordered,  until  a  dose  is  reached  that  will 
hold  the  dise^ise  well  under  control  and  supj)ress  all  symptoms  of  it. 
This  dose  should  be  continued  steadily,  with  such  increase  or  decrease 
in  quantity  as  varying  conditions  of  the  disease  may  seem  to  indicate, 
i'or  a  period  varying  from  one  and  a  half  to  two  years.  The  iron  and 
the  protiodide  may  conveniently  be  combined  as  follows  : 

I^.  Ilydrargyri  lodidi  viridi,  gr.  xvj  ; 

Ferri  et  quininae  citratis,  9iv. 

Misce  et  fiant  capsulse  No.  Ixxx. 
Sig.  One  after  each  meal. 
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^.  Hydmrgyri  iodidi  viridi,  gr-  xvj ; 

Magsm  ibrri  carbonatis,  9iv- 

Mm*c  et  fiaiit  cap!?idii?  No.  Ixxx. 
Sig.  One  after  ea«h  meal. 

f  above  prestriptions  can  often  he  used  iiitendiaiig^oably  with  fm- 

Biuemble  value,  the  ditFereiit  furms  v(  the  iron  apjMreiitly  si^reeiiig  wcB 

with  the  stomaeh.     If  at  any  time  symptoms  of  the  diseai^e  mak«  tiktir 

ppeaiunce,  the  amount  of  tin?  mercury  can  be  increased  by  the  takii*^ 

^t  one  or  more  protimlide  pills  with  each  doj^e. 

In  order  to  relieve  the  stomach  of  thelnn-dcn  placed  iipcm  it,  interaa! 
treatment  may  be  i^Ui^pended  iit  intervals  of  three  months  and  a  c^mrw 
of  inimetions  t^snbstituted.  In  genemi  such  course  should  not  last  fori 
longer  period  than  two  week?*,  and  j^hoiild  be  folIowcKl  by  it  return  to  tli*' 
protiodide. 

If  it  should  be  fonnd  after  a  tln^niugh  trial  of  the  proHodide  tliaJ 
succe.^*^  c-annot  be  obtained  witli  its  ilsi^,  or  if  it  Jii^agrees  in  an%'  amrnwf 
with  the  patient,  its  further  administration  nhould  bo  stopiMr'd  and  ^mit 
other  preparation  uf  moreury  tried  in  its  place*  The  bit^iloride  is  (if 
decided  value  and  can  be  given  as  follows  ; 

^.  Hydnirgyri  chloridi  c<>rrosivi»  f^''- j'^U  ; 

Tincturo3  ferri  ddoridi, 
Acidi  hvilroehlorici  diluti,  ft  ft.  f^ij  j 

Syrupi  limonis,  f  Sij  ; 

Aqiia^  (lestillat^,  q.  h,  ad  f  .IvJ,- — AI. 

Sig.  Teaspjouful  in  water  after  each  meal. 

Or  the  at)ove  can  be  ofiven  atter  the  tirst  and  last  meals  ot  the  day,  and 
a  pill  containing  one  fifth  grain  of  the  protiodide  after  the  middle  meal 
and  at  night  when  retiring. 

The  biniodide  may  be  tried  in  pill  form  in  the  dose  of  one  fiftieth  to 
one  twenty-fifth  of  a  grain,  or  it  may  be  eoml)ine(l  in  capsule  with  the 
forms  of  iron  given  in  connection  with  the  proticxlide. 

Calomel  in  doses  of  one  tenth  of  a  grain  can  be  employed  every  hour 
in  the  day  until  tiic  cathartic  action  of  the  drug  is  made  manifest,  when 
it  should  be  administered  less  frecjucntly. 

The  gray  jiowdcr  in  pill  form  is  sometimes  serviceable  when  the 
others  fail  : 

H.   Hydrargyri  cum  cretfc,  ?)iv. 

Fiant  jSiluhe  N(».  Ixxx. 
Sig.  One  ])ill  after  each  meal. 

If  all  these  methods  fail,  resort  must  be  had  to  s(mie  one  of  the  external 
metluxls.     The  metiuxl  by  inunction  is  to  be  preferred. 

Mrrcuri/  hji  Inunction, — This  is  always  a  valuable  method  of  admin- 
istering the  drug,  because  it  relieves  the  stomach  of  an  enormous  burden 
otherwise*  ])laced  upon  it,  and  leaves  it  free  to  perform  its  natural  func- 
tions.    The  great  drawbacks  to  the  more  frequent  employment  of  mer- 
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cury  by  iminction  are  its  seemiug  dirtiness  and  the  dislike  that  patients 
have  to  the  labor  involved  in  the  application.  When,  for  any  reason, 
the  stomach  cannot  be  made  to  tolerate  the  various  mercurial  prepara- 
tions, or  when  the  patient  does  not  improve  under  such  treatment,  in- 
unctions should  be  employed.  The  hour  before  retiring  is  the  time  best 
suited  for  their  application.  The  body  may  be  divided  into  as  many 
regions  for  the  purpose  as  suits  the  practitioner's  wishes  or  the  patient's 
c(mvenience,  the  essential  factor  being  to  rub  the  ointment  in  well.  Six 
divisions  are  usually  sufficient,  and  instructions  may  be  given  as  follows. 
The  patient  is  ordered  on  the  first  night  to  bathe  well  with  soap  and 
warm  water  the  arms  above  the  elbows,  the  shoulders,  and  the  chest 
region  above  the  nipple  line ;  then  to  drj'  the  parts  and  to  rub  thorough- 
ly into  them  from  one  half  to  two  drachms  of  mercurial  ointment.  The 
officinal  ointment  of  the  Pharmacopoeia  of  50  per  cent,  strength  has  stood 
the  test  of  time  and  may  be  used  with  good  results,  but  the  mercurial 
ointment  prepare<l  by  many  druggists,  in  which  the  metal  in  the  same 
strength  is  incorporated  with  lanoline  as  a  basis,  furnishes  a  preparation 
offering  decided  advantages  in  the  ease  with  which  it  can  be  applied. 
On  the  following  night  that  part  of  the  anterior  surface  of  the  body 
between  the  nipple  line  and  the  crural  angles  is  treated  in  like  manner, 
and  then  on  succeeding  nights  the  following  regions  in  the  order  named  : 
the  posterior  surfaces  of  the  body  that  can  be  easily  reached  and  the 
buttocks ;  the  lower  limbs  as  far  as  the  knees ;  the  limbs  below  the 
knees ;  and  lastly,  the  soles  of  the  feet.  After  each  inunction  the 
patient  clothes  the  part  subjected  to  the  process  with  some  suitable  gar- 
ment and  retires  to  rest.  Upon  the  upper  segment  of  the  body  the 
night  shirt  protects  the  sheets  in  sufficient  manner.  When  the  lower 
half  is  undergoing  treatment  a  pair  of  drawers  may  be  drawn  on.  If 
at  any  time  before  complete  inunction  of  the  bo<ly  is  accomplished  the 
parts  where  the  ointment  has  been  applied  show  signs  of  irritation,  such 
regions  may  be  washed  clean  with  soap  and  warm  water  and  dusted  with 
starch  or  finely  powdered  talc.  If  no  signs  of  trouble  appear,  bathing 
should  be  postponed  until  the  seventh  night,  when  the  entire  body 
should  be  cleansed  of  all  traces  of  the  ointment  by  means  of  a  warm 
bath.  If  needed,  the  entire  process  may  be  repeated,  beginning  on  the 
following  night,  or  the  inunctions  may  be  continued  on  the  soles  of  the 
feet,  shifting  at  regular  intervals  from  one  foot  to  the  other. 

The  mouth  must  be  watched  carefully  while  the  inunctions  are  in 
progress,  and,  if  the  gums  show  signs  of  coming  trouble,  the  process 
must  he  stopped  and  a  bath  ordered. 

Mervnnj  bi/  FamUjation, — This  plan  of  using  mercury  is  of  decided 
value  when  extreme  urgency  in  the  symptoms  calls  for  imnie<liate  action 
on  th(?  part  of  the  drug.  Fumigjition  is  especially  us(»ful  in  those  c^ses 
of  extensive  syphilodermata  in  which  the  lesions  cannot  be  made  to 
submit  to  ordinary  forms  of  treatment,  or  when  their  rapid  removal  from 
the  face  an<l  expose<l  parts  is  necessitated  l)v  the  patient's  (l(^^ire  for 
secresy.  In  the  large  cities  many  of  the  bathing  establishments  furnish 
admirable  facilities  for  giving  mercurial  fumigations,  and  when  con- 
veniently situated  it  is  well  for  the  physician  to  make  use  of  the  ad- 
vantages offered.  In  the  country  or  where  the  ])atient  cannot  be 
induced   to  attend  one  of  the  institutions  named  the  pnictitioner  can 
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]^.  Ilydrargyri  chloridi  corrosivi,  gr.  J  ; 

Soilii  chloridi,  gr.  |  ; 

Aquffi  destillatae,  f  5J. — M. 

Sig.  Inject  from  one  lialf  to  one  drachm  every  third  day. 

]^.  Hydrargyri  chloridi  corrosivi,  gr.  x  ; 

Acidi  tartarici,  3ss ; 

Aqufle  destillatae,  f  5J. — M. 
Sig.  Inject  ten  minims  twice  a  week. 

'^.  Hydrargyri  chloridi  corrosivi,  gr.  j  ; 

Glycerini, 

Aquae  destillatae,  da.  f  3j. — M. 
Sig.  Inject  ten  minims  daily. 

Other  soluble  salts  of  mercury  that  may  be  tried  are  asparagin-mer- 
cury  in  1  or  2  per  cent,  of  mercurial  strength  ;  the  oxycyanide,  gr.  xv 
of  1.25  per  cent,  of  mercury ;  the  carbolate  of  mercury,  gr.  ^  to  J^;  and 
the  benzoate,  mercuric  albuminate,  and  peptonate. 

Among  insoluble  preparations,  calomel,  gray  oil,  yellow  oxide,  black 
oxide,  salicylate,  protiodide,  biniodide,  cinnabar,  sulphate,  and  metallic 
mercury  are  a  partial  list  of  the  different  forms  used.  The  use  of  the 
insoluble  salts  is  less  satisfactory  than  is  that  of  the  soluble  varieties. 
The  manner  in  which  calomel  is  used  can  be  taken  as  the  type  for  most 
of  tlie  compounds  given.  The  salt  should  be  first  thoroughly  sterilized 
by  subjecting  it  for  at  least  one  hour  on  two  successive  days  to  the  action 
of  steam,  and  then  employing  it  as  in  the  following : 

^,  Hydrargyri  chloridi  mitis,  gr.  ss ; 

Glycerini,  TTlx ; 

Aquse  destillatfie,  TTlx. — M. 
Sig.  Inject  every  four  days. 

The  amount  may  be  increased  so  that  two  grains  a  week  can  l>e  given. 
Instead  of  the  above  formula  the  following  is  sometimes  used  : 

I^.  Hydrargyri  chloridi  mitis,  gr.  j  ; 

Mucilaginis  acacise,  ITlxx. — M. 

Sig.  Inject  every  four  days. 

In  performing  the  operation  asepsis  is  of  the  greatest  importance. 
The  site  of  operation  must  receive  as  thorough  preparation  tu^  for  anv  sur- 
gical op(»ration,  the  hands  of  the  ojx^rator  must  be  absolutely  clean,  and 
the  instrnniont  and  preparations  used  be  sterilized.  The  injection  should 
be  made  <l(»eply  into  the  tissues,  the  buttocks  furnishing  a  favorite  site. 
The  patient  should  lie  flat  upon  the  belly  while  the  oj)eration  is  being 
performed.  The  needle  used  should  be  about  one  half  longer  than  tliat 
ordinarily  employed  in  hypodermic  medication.  Care  must  be  exer- 
cised not  to  make  the  injection  into  a  bloodvessel. 

Hi/(Jrarfj}/riwi, — The  toxi(5  effects  of  mercury  may  follow  quickly 
upon   its  first  administration  or  appear  only  after  the  drug  has  been 
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given  for  n  lonyj  perinil  tif  time  and  in  very  liirjrc  *i 
svrnptonis  are   UMially  nniniteste*!    in   ^^nreticss  iind   sim 
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!iere  is  an  inerea?*e(1  How  ut  salivn»  tlit*  tongue  is  lu^avily  eon 
swollen,  and  tlie  hreatli  is  fltvi(le<lly  ftHensive.  These  syni|)tc»nis  may 
eome  on  slowly  or  nipidly.  If  tUt*  rlru^  be  eontinne<l,  all  of  tlie  alwivr 
munitrstalions  beruiue  inteosiHi'*!.  The  saliva  flows  in  a  stivuni  frnin 
the  niontli,  i\w  swollen  tonj^iif  tills  die  nicHitli  eavity  and  projeets  Ik*- 
tween  the  lifts,  nerrosis  of  I  he  jaw  I  hmk's  tak<'>  \ihwi\  the  teeth  tall  from 
their  soekets,  there  is  high  fever,  tlie  liones  and  joints  aehe,  and  jmio  :ind 
distress  are  f(«lt  in  every  part  of  the  body. 

l^rophylaxis  eonsist^s  in  keeping  the  month  perfinnly  eU*an  and 
removing  from  it  every  means  of  irritation*  At  ihe  tir.-'t  signs  iif 
ptyalism  the  nierenry  shonld  he  pnimplly  sns|>endrd  ami  imn  tonics 
1r»  given.  If  severe  synijitoms  <Mtme  on,  the  |»iitient  nmst  be  made  to 
remain  ([oiet,  the  emnnetories  of  tlie  body  be  kept  t*|K^n,  the  diet  shonKl 
Ix*  nutrititais  and  i»f  e^islly  digest^Hl  fiMxls,  and  the  month  treattMl  with 
84:M>thing  lotions  of  myrrh  and  honey.  The  gnms  should  b*.*  gently 
wiped  several  times  a  dav  witli  a  liit  tif  soft  eloth  nn>isfene<l  in  thf 
ibllu 


low  nig  : 

^i,  Tinctura^  myrrhie, 
Tinetnra?  einehonje, 
Sig»  External  use  on  gnms. 


da.  f  388. — M. 


Lotions  of  iiatmeal  water  and  hont^y  are  fivtpiently  grateful,  a^  an* 
mild  solnti<»ns  of  potassium  rhhirate.     All   liquids,  either  bevenige; 


\v  are  livtpiently  gmtelul 
All  liquids,  either  beveniges  ur 
washes,  shoidd  lie  gf^ntly  warnird  beibre  using.  If  thr  Ciise  be  ear^- 
fnlly  managed,  a  g(K)d  reeovery  will  usually  be  made.  <)tk*n  slight 
.salivation  is  of  deeided   beneiit  in  tht*  treatment  of  the  disituse. 

Tftt'  Vompomids  of  Imiine. — The  et>m pounds  of  iodine  are  indispen- 
sable  in   the   treatment   of  syphilis.     They  eannot,  however,  take  the 
plaee   <*f  the    mereurijils    in   tlie   general    measures    instituted    for    the 
relief  of  the  disi'ase.     The  tiebl  in  which  tlie  iiidides  are  found  u:?^.»ful 
is  limited,  and  their  employment  sluadd  be  tustric^ted  within  suefi  limit- 
ations.    No  treatment  of  sypliilis  ean  be  more  unwise  than  tlif  iutli**^ 
erimimite  giving  of  the  iodine  isalts,  as  is  of>en  done  early  in  flie  eour^*!' 
of  the  disease.     There  is  more  <d*  truth  than  error  in  the  statement  that 
niereury  enres  sy]»hilis,  whili-  ilie  iodides  but  eheek  its  progress.     Dv- 
]iend(.^n*'<'  must  l)e  plaerd   upon  thr   salts  of  mt-reury  tf»  eradieate   the 
disease  ihmi  the  system,  while  the  io<lides  are  useful  in  bringing  under 
subjwtion  late  symptoms  tliat  are  tcj  be  regank*d  as  seonela?  rather  thnti 
actual  manifestations  of  syphilis.     The  iodides  are  inciieated  in  the  foU 
lowing  conditions  :  First,  when  gnmmata  make  their  iippratimee,  during 
any  stage  of  the  disease,  in  tin*  skin  nr  in  tleepc^r  and  noire  vital  orpin?^ ; 
.seeoml,  iti  those  eases  where  the  patient  eannot  be  ma*le  to  tojerato  mer- 
cury in  any  f<jrm  ;  thinl,  wlieiv  incn'ury  has  been  administered   for  a 
long  perifKl  «>f  time  it  i^  frequently  of  value  to  interrupt  the  ruar«e  and  i 
in  the  mean  time  to  give  the  iodides;  fonrtli,  when  syphilitic  lesions j 
eannot  Ik*  nuide  to  resfw^nd  to  vigoiv^us  mennirial  treatment. 
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When  the  iodides  are  given  according  to  the  above  indications  their 
intelligent  administration  is  often  attended  by  brilliant  results. 

The  salt«  of  iodine  usually  employed  include  the  iodides  of  potas- 
siiun,  sodium,  strontium,  lithium,  and  rubidium.  Of  these  the  iodide 
of  potassium  has  the  widest  range  of  usefulness,  and  is  the  most  effec- 
tive in  obtaining  desired  results.  The  iodide  of  sodium  comes  next  in 
point  of  efficiency. 

The  iodide  of  potassium  may  be  given  in  solution  in  teaspoonful 
doses  containing  five,  ten,  or  twenty  grains  of  the  salt  three  times  a 
day,  but  it  is  better  practice  to  give  it  in  drop  doses  of  a  saturated  solu- 
tion, as  follows : 

^.  Potassii  iodidi,  .?j  ; 

Aquae  destillatae,  q.  s.  ad  f  3j. — M. 

Sig.  Drop  doses  as  directed. 

One  drop  of  the  saturated  solution  represents  nearly  one  grain  of  the 
salt.  In  giving  the  drug  in  this  manner  its  dosage  can  be  varied  to 
suit  the  conditions  and  necessities  of  the  case.  It  is  well  to  begin  its 
administration  in  five  drop  doses  after  each  meal  and  at  bedtime,  increas- 
ing the  dose  one  drop  each  time  or  one  drop  in  the  day  as  the  urgency 
of  the  case  may  demand.  The  increase  should  be  pushed  steadily  until 
relief  is  obtained  from  the  symptoms  or  until  signs  of  iodism  make 
their  appearance.  Often  doses  running  up  each  to  a  hundred  or  more 
grains  are  demanded,  and  are  well  borne  by  the  patient.  The  drug 
should  be  given  in  milk  or  pure  water,  and  always  after  the  taking  of 
food. 

Oftentimes  the  io<lide  can  be  tolerated  better  when  combined  with 
essence  of  pepsin,  as  follows : 

^.  Potassii  iodidi,  .^  ; 

EssencifiB  pepsini,  sij. — M. 

Sig.  Drop  doses  as  directed. 

This  represents  the  drug  in  about  one  third  the  strength  of  the  saturated 
solution,  and  its  dose  must  be  correspondingly  increased. 

When  a  fixed  dose  of  the  iodide  is  to  be  given  for  an  extended 
period  of  time,  it  may  be  used  as  in  the  following  formula : 

^.  Potassii  iodidi,  5  ss-iiss  ; 

Syrupi  aurantii  corticis,  f.^iij ; 

Aquse  destillata,  q.  s.  ad  fSviij. — M. 

Sig.  Teaspoonful  in  water  after  each  meal. 

The  iodide  sometimes  causes  considerable  distress  in  the  stomach  and 
interferes  greatly  with  digestion  when  taken  immediately  after  eating. 
In  such  cases  it  is  well  to  give  the  following  as  soon  as  the  meal  is 
finished,  and  the  iodide  an  hour  afterward  : 

^.  Tincturje  nucis  vomica?,  f.vss; 

Essencije  pepsini,  ad  fsvj. — M. 

Sig.  Teas|K)onful  in  water  aft(;r  each  meal. 
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The  iodide  of  potassium  should  alwayg  he  s^topped  if  marked  coB^ti- 
•mtion  uccurs  during  ite  adroinis^t ration  or  if  disturbances  in  the  kidurv 

rise.     Mea^nres  for  the  relief  of  !?ut*h  eonditidos  f^hoiild  be  iiistitiite«l 
"ud  the  u^e  of  the  iodide  should  not  be  resiimt-d  until  tiie  ntH^mal  fune- 

toas  of  the  parts  have  been  restored. 

lodmn. — Tlie  toxic  ef!f.*cts  of  the  lotiides  are  more  readily  nhown 
than  i^  the  ea^e  with  nierenrv.  Such  re^sults  of  the  drug's  nction  may 
be  cxpresseil  in  a  great  variety  of  le?iions  ap}>eariug  upon  the  nkin  or  m 
the  produetion  of  salivatiiHi— a  metallic  taste  in  the  month,  corvza,  con- 
stipation, fever,  and  all  of  the  symptonits  of  peritonitis  ;  or  it  may  oec*a- 
sion  attacks  of  vomiting  which  increase   in  frcHpiency  and    severity, 

^Takness,  anaemia,  and  loss  of  sexual  appetite-     The  commonest  i«yoip 

om  of  iodism  is  it>dic  acne,  The  lesions  api>ear  u|Kin  the  face,  neck, 
che^t,  and  back  with  greatest  frequency ,  and  are  difficult  to  dic^tingui.^b 
from  the  like  symptoms  of  acne  vulgaris,  Fi'equently  the  Htnalle^ 
close  of  potassium  iodide  will  causae  the  eruption  to  appear,  wliile  if 
the  drug  be  pushed  properly  the  lesions  will  vaui.sh,  t^rticaria  of 
severe  type  is  liable  to  be  prtiducetl*  In  ease  of  dangerim.=5  syniptonii* 
arising  the  iodide  should  always  be  stopped  and  a  toiiic  be  given* 
Usually  all  niani testations  of  trouble  disappear  rt^adily  vihen  such  a 
course  is  pursued^ 

Mixed  Treatmkxt, — By  thi8  term  is  meant  the  use  of  the  hxlide 
and  the  mercurial  in  combination.  It  is  evident  that  the  conduDed 
action  of  the  drug  can  be  secured  in  various  ways.  The  imlidc  can  be 
given  internally  and  the  mereurial  externally  by  inuncti<un  fumigntiop^ 
or  injeetion  ;  the  iodide  can  be  given  at  one  time  of  day  and  the  mer- 
curial at  another,  or  the  two  t^n  be  given  internally  in  the  same  dose* 
To  ttie  last  method  the  term  ^^  mixed  "  is  usually  applied.  This  method 
of  medication  is  useful  In  early  stages  of  the  disease,  when  the  dc^velop-  J 
meat  of  tnbercl(»i^,  gummata,  or  boue  and  brain  lesions  calls  for  the 
administration  of  the  iodides. 

If  the  synn)tonis  are  urgent,  treatment  should  be  begun  by  giving 
the  iodide  internally  and  the  mercurial  externally.  In  this  way  either 
drug  can  be  increased  or  diminished  as  indications  demand.  When  the 
disease  has  been  1)rought  well  under  control,  the  two  salts  may  be  com- 
bined as  in  the  following  : 

R.  Hydrargyri  iodidi  rubri,  gr.  i-ij  ; 

Potassii  iodidi,  Sss-ij  > 

Syrupi  glycyrrhizae,  f^ij  ; 

Aquam  destillatam,  ad  f^viij.— M. 

Sig.  A  teaspoonful  in  water  after  each  meal. 


Or, 


I^.  Hydrargyri  iodidi  rubri,  gr.  i-ij  ; 

Sixlii  iodidi,  oss-ij  ; 

Syrupi  zingilieris,  giij  ; 

Aquam  destillatam,  ad  5viij. — M. 

Sig.  Teaspoonful  in  water  after  each  meal. 

The  bichloride  may  be  given  in  the  same  manner : 


I 
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^.  Hydrargyri  chloridi  corrosivi,  gr.  i-iij  ; 

Pota^sii  iodidi,  Sss-ij  ; 

Syrupi  glycyrrhizae,  5ij  ; 

Aquae  destillatse,  q.  s.  ad  fSviij. — M. 

Sig.  Teaspoonful  in  water  after  meals. 

This  latter  combination  is  often  brilliantly  effective,  but,  owing  to 
the  possibility  of  double  decomposition  taking  place  between  the  mer- 
curic salt  ana  the  iodide,  the  combination  is  not  as  trustworthy  as  when 
the  biniodide  is  used. 

A  valuable  method  of  administering  mercury  and  the  iodide  is  to 
give  them  singly  at  different  times  in  the  day.  The  iodide  can  follow 
the  morning  and  the  evening  meal  in  either  a  graduated  or  fixed  dose, 
while  the  mercurial  can  be  given  in  pill  form  after  the  noon  meal  and 
when  going  to  bed,  at  which  time  a  little  food  or  a  glass  of  milk  should 
be  swallowed.  Neither  mercury  nor  the  iodides  should  ever  be  given 
on  an  empty  stomach. 

Local  Treatment. — Proper  local  treatment  of  syphilitic  lesions 
and  conditions  is  of  great  importance.  By  the  help  thus  afforded 
repair  and  resolution  of  the  parts  affected  may  be  much  more  quickly 
accomplishe<l  than  when  reliance  is  placed  entirely  upon  constitutional 
measures. 

In  syphilis  of  the  skin  avoidance  of  anything  that  may  irritate  and 
annoy  the  organ  must  be  carefully  attended  to.  Light  uncolored  bal- 
briggan  or  cotton  underwear  should  be  worn  next  to  the  body.  Over 
this,  if  the  weather  be  cool,  the  patient  should  wear  suitable  woollens, 
but  these  should  never  be  allowed  to  come  in  contact  with  the  skin. 
Tight  wristbands  and  collars  should  be  exchanged  for  articles  that  will 
not  chafe  the  parts  nor  interfere  with  the  circulation. 

Usually  syphilodermata  disappear  rapidly  und(»r  appropriate  systemic 
treatment,  but  if  inclined  to  be  sluggish  or  when,  appearing  on  the  face, 
the  lesions  betray  the  patient's  condition,  resolution  may  be  hastened  by 
the  following  measures : 

The  part«  affected  should  be  sponged  each  night  with  warm  water, 
and  after  drying  be  anointed  thoroughly  with  an  unguent  composed  as 
follows  : 

I^.  Hydrargyri  ammoniati,  gr.  v-x  ; 

Balsami  Peruviani,  TTlx ; 

Vaselini  albi,  5j. — M. 
Sig.  External  use. 


Or, 


^,  Unguenti  hydrargyri,  si-ij  ; 

Unguenti  aquse  rosae,  3vj. — M. 

Sig.  External  use. 


Locjil  fumigation,  by  exposing  the  parts,  aft^r  softening  with  warm 
water,  to  the  fumes  arising  from  a  few  grains  of  calomel  in  process  of 
sublimation,  is  often  a  valuable  procedure.  Bichloride  lotions,  such  as 
the  following,  are  serviceable  ana  agreeable  : 
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^,  Hydrargvri  chloridi  coirosivi,  gr,  i-iv  ; 

Glvcerini,  r  ^j ; 

Tincttir^B  benzoini,  ^  ^  I 

SpiritUis  villi  rectificati,  fSsB  ; 

Spiritus  I'o^mariin^  f  ,^  ; 
Aqui£  m^te,                                q,  e.  ad  f  aviij. — M. 
Sig.  External  use. 

Palmar  and  plantar  lesions  if  pei^istent  are  best  treated  by  iQuni> 
ion  with  mercurial  ointment  in  50  per  cent,  strength^  or  tbm  ma?  he 
combined  with  lanoline  in  varying  propt>rtions.  This  should  be  well 
rubbed  into  the  lesions  after  Bofiteniiig  the  part*^  with  %varni  water.     If 

ire  m  much  iscaling  or  thickening  of  the  epidemii.Sj  f^hainpooing  of 
«.3  surface  with  green  6c»ap  may  precede  the  inunction  with  pn»lit* 
Or  tlie  following  modification  of  me  well  known  Ijasg^r  paste  may 
be  spr^id  thickly  over  the  part,  and  a  light  glove  be  dran^  on  toj 
prevent  its  removal : 

1^.  Hydrargyri  ammoniatlj  gr_  v-xxx  ; 

Zinci  oxidi, 

Talci,  tttf,  3ij  ; 
Vaselini,  ^m. — M. 

Sig.  External  use. 

The  tarj5  and  merciirtals  may  be  combined  and  used  as  in  the  fblloir- 
ing: 

^i.  Hydmrgyri  oxidi  rubri,  gr.  x— xjt ; 

Olei  msci,  ^  j 

Vaselinij  |j, — M. 

Sig.  Externfll  use* 

R.  Unguenti  hydrargyri  nitratis,  3ij  ; 

Olei  cadini,  3j  ; 

Vaselini,  5j. — M. 
Sig.  External  U8e. 

If  the  lesions  do  not  yield  readily,  they  may  be  touched  once  a  week 
with  a  strong  solution  of  acid  nitrate  of  mercury  or  with  pure  nitric 
acid.  Care  should  he  taken  not  to  permit  too  free  action  of  the  acid, 
as  by  such  means  nnich  damage  and  pain  may  result.  An  alkaline 
solution  should  be  at  liand  for  use  if  needed.  After  severe  stimulat- 
ing treatment  of  this  sort  soothing  a})plications,  such  as  freshlv  pre- 
pared benzoinated  zinc  oxide  ointment  or  the  diachylon  ointment  of 
Hebra,  should  be  used. 

Moist  papules,  condylomata,  and  venereal  warts  occurring  near  the 
nnicous  outlets  ncH'd  to  be  frcc|uently  cleansed  witli  warm  borated  lotions 
and  tlicn  to  be  dusted  witli  calomel,  boric  acid,  euroj)hen,  aristol,  iodol 
or  iodolorni.  Bichloride  lotions  in  the  strength  of  1:2000  or  mild 
solutions  of  permanganate  of  potassium  are  valuable  when  used  as  a 
wash.  Separation  of  the  ])arts  should  be  effected  l)y  j)ledgets  of  cotton 
and  all  ])ossible  sources  of  irritation  should  be  ren)oved. 

Pustular  lesions  when  appearing  on  the  iace  should  be  opened  and 
cleansed  of  their  contents  by  the  use  of  an  antiseptic  wash,  after  which 
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each  cavity  may  be  filled  with  boric  acid,  europlien,  or  iodoform,  and 
covereil  with  a  light  dressing,  such  as  a  bit  of  surgeon's  plaster. 
This  can  be  removed  readily  and  the  dressing  n^peated  as  often  as 
needed.  Usually  once  in  twenty-four  hours  is  sufficient.  In  the  case 
of  gummatii  and  tubercles,  sponging  with  warm  water  and  the  appli- 
cation of  mercurial  ointment  in  full  strength  or  reduced,  as  is  thought 
b(^st,  is  neede<l.  A  bit  of  mercurial  plaster  may  be  neatly  spread  over 
the  part  and  allowed  to  remain.  Care  must  be  taken  not  to  excite  a 
dermatitis.  If  the  gumma  ulcerates,  it  must  be  cleansed  each  day  of 
all  crusts  and  accumulations  of  pus  by  washing  with  warm  solutions  of 
boric  acid,  and,  after  drying,  the  sides  and  floor  should  be  brushed  with 
a  strong  preparation  of  silver  nitrate  in  distilled  water,  or  the  pencil  of 
the  same  salt  be  used  freely  over  all  the  parts.  The  cavity  then  may 
be  filled  with  europhen,  iodoform,  or  boric  acid  and  covered  with  a 
snug-fitting  but  absorbent  dressing.  This  is  best  accomplished  by  put- 
ting over  the  ulcer  a  layer  of  absorbent  cotton  or  bichloride  gauze  and 
fastening  it  in  place  by  adhesive  straps  or  a  neat-fitting  bandage.  On 
the  face  the  dressing  may  be  held  in  place  by  the  use  of  flexible  collo- 
<lion.  Pressure  exerted  upon  the  ulcer  by  drawing  the  edges  together 
and  holding  them  in  place  with  rubber  plaster  often  hastens  repair.  In 
the  case  of  the  lower  limbs  support  of  the  parts  by  using  the  silk  elastic 
stocking  is  decidcMlly  serviceable. 

Mixed  treatment  by  the  use  of  the  iodides  internally  and  mercury 
by  inunction  is  called  for  in  the  treatment  of  these  ulcers.  The  iodide 
should  be  given  in  drop  doses  of  the  saturated  solution  and  pushed  until 
the  ulcer  yields.     Tonics  are  usually  indiciited. 

Wh(»n  loss  of  hair  begins  the  scalp  should  be  shampooed  every  third 
uight  with  the  following : 

R.  Tincturse  saponis  viridis,  fSiij  ; 

Sj)iritus  lavandulffi,  fsij. — M. 

Sig.  External  use  with  warm  water. 

The  head  should  be  first  bathe<l  with  water,  warm  as  it  can  be  comfort- 
ably borne,  and  then  while  still  wet,  a  teaspoonful  or  more  of  the  above 
should  be  rubbed  thoroughly  into  all  parts.  The  scalp  is  then  washed 
clean  with  warm  water  and  anointed  with  the  following : 

I^.  Ilydrargyri  sulphidi  rubri,  g^.  j; 

Sulphuris  pnecipitati,  3j ; 

I^ilsami  Peruviani,  TTlx  ; 

Vaselini,  5J. — M. 
Sig.  External  use  at  night. 

Or  the  following  lotion  may  be  used  each  night : 

II.   Ilydrargyri  chloridi  corrosivi,  gr.  ii-iv ; 

Tincturaj  cantharidis,  fSss; 

Spiritus  vini  rectificati,  f  Sij  ; 

Olei  amygdala?  dulcie,  f  .^ij  ; 

Spiritus  rosmarini,  f,5j; 
A{\nve  rosa?,                                    q.  s.  ad  f  Sviij. — ^M. 
Sig.   External  use  on  s<»alp. 


K.  P< 


S^i^ — ^M. 


^; 


tm^ 


c|.s.  ad  rgvig,^ — ^M- 

Vf^W^xmf-  vA'iij^l  phenol  mav  be  used  in  the  ca^  of  sluggish  lesions 
with  <\frfrA^\  ci'ivantiig^r.     The  following  is  the  formula  : 

R.  Acidi  r-arb<»liei,  .sj  ; 

Tin<^^tun£  Kj<li,  fojss  ; 
Glyr-frrini, 

Sjiiritus  vini  rectificati,  aa,  fsij  ; 

Aquie  dfstillatie,  q.  s.  ad  f  5J. — M. 

Sig.    Ten  to  fifteen  drops  in  a  half  tumblerful  of  water,  used 
freely  a.-  a  ^rgle. 

A  few  grains  of  p<jta.'?.-ium  chlorate  or  the  five-grain  tablets  sold  in  the 
.Mho().H  may  be  allowe<l  to  dissolve  in  the  mouth  several  times  during  the 
day  with  dffcided  advantage. 

(iiiiiirnata,  owing  to  the  rapidly  destructive  course  they  pursue, 
nhoiild  be  given  j)rompt  and  energetic  treatment.  The  iodides  should 
be  |)ti.-hed  as  rapidly  as  possible  to  their  physiological  limit.  Quinine 
in  two-grain  doses  should  be  given  four  times  a  day.  It  is  best  to  ad- 
minister the;  drug  in  its  powdered  form,  the  local  action  of  the  alkaloid 
having  a  decidedly  beneficial  effect  on  the  lesion.  The  pencil  of  silver 
nitrat<'  should  be  used  freely  and  the  mouth  washes  and  gargles  con- 
tinued. 
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Albolene  sprays  are  useful  in  syphilitic  affections  of  the  pharynx  and 
larynx  : 

15^.  Acidi  carbolici,  '  g^-j-y ; 

Olei  caryophyllii,  ITliij  ; 

Menthol,  gr.  ii-v ; 

Albolene,  fjj. — M. 

Sig.  Use  twice  a  day  with  compressed-air  atomizer. 

Ifj.  Extracti  pinus  canadensis  destillati,  3ss; 

Olei  geranii,  ITliv ; 

Albolene,  f^j. — M. 
Sig.  Spray  for  throat. 

Syphilitic  affections  of  the  nose  refusing  to  yield  to  systemic  treat- 
ment require  fumigation  with  calomel  or  cinnabar.  Stimulation  with 
the  pencil  or  a  solution  of  silver  nitrate  is  of  value  when  the  lesions 
can  be  reached.  Inhalation  of  the  following  vapor  is  often  of  great 
service : 

I^.  Acidi  carbolici,  5J ; 

Tincturse  iodi,  fsl ; 

Aquse  ammonise,  f3ij ; 

Spiritus  odorati,  q.  s.  ad  fSj. — M. 

Sig.  Put  in  a  wide-mouthed  two-ounce  bottle  half  filled  with 
cotton.     Inhale  the  vapor  through  the  nose. 

Oz£ena  should  be  treated  by  douches  of  mild  potassium  permanga- 
nate solutions  or  borated  lotions.  Thorough  cleanliness  01  the  parts 
must  be  maintained.  Wiping  the  nasal  passages  with  weak  solutions  of 
silver  nitrate  and  then  anointing  them  with  ointment  of  the  white  pre- 
cipitate or  yellow  oxide  of  mercury  should  be  practised. 

Affections  of  the  bones  call  for  the  administration  of  the  iodides  in 
the  fullest  doses.  In  general  it  is  well  to  combine  mercury  by  inunc- 
tion in  the  treatment.  If  the  bone  lesions  are  superficial,  a  small  quan- 
tity of  mercurial  ointment,  either  pure  or  reducea  with  lanoline,  may  be 
gently  rubbed  into  the  part  once  a  day,  or  a  small  piece  of  mercurial 
plaster  may  be  applied  to  the  skin  covering  the  lesion,  and  kept  in  con- 
tact with  it  while  it  proves  unirritating. 

Gummata  of  the  rectum  and  anus  call  for  the  iodides  internally. 
Locally,  thorough  cleansing  of  all  exposed  lesions  should  be  attended 
to  each  day,  after  which  they  should  be  stimulated  with  silver  nitrate. 
The  following  ointment  should  be  used  before  each  stool  by  anointing 
the  finger  and  passing  it  well  up  into  the  rectum : 

I^.  Tinctune  benzoini,  3j  ; 

Vaselini,  3j. — M. 

Sig.  External  use  in  rectum. 

Stricture  of  the  rectum  needs  to  be  treated  by  dilatation  with  rubber 
bougies  or  careful  insertion  of  the  finger  tip.  Rupture  of  the  gut  by  tea 
forcible  expansion  must  be  guanlod  against. 
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Syphilis  of  the  epididymis  and  testicle  needj*  vigoroiig  treatment  bjr  1 
the  use  of  the  iodtdes  internal !y»  iind  niereiiry  by  iniinetion.     The  mer- 
curial ointnient  or  a  5-10  [kt  wnt.  uleate  uf  inereiiry  should  be  gentiv 
riihl*ed  intH  the  or^an  eaeli  tiight.     Tlie  testieles  need  to  be  earried  in  a 
neat-fitting  >?uspenMiry.     Free<lf»ni   from  all  sexual  exeitement  mu:?t  be^ 
insihited  upon. 

In  syphilij^  of  the  heart  mixe<l  treatment  ij?  usually  ealled  for.     It ' 
should  l>e  remembered  also  that  stryclniiue,  nux  vomiea,  digitalis,  and 
nitro^l}eerin  ean  be  ui^ed  with  as  miieh  advantiige  as  in  non-specific  j 
disease  of  the  urtr-in. 

Syphilitie  atfertions  of  the  nervous  system  in  general  eall  for  thej 
administration  of  the  iodides  in  inereasing  doses.     It  U  well,  however, 
in  instituting  treatment  to  begin  with  small  doses  of  ealoujel,  given  at 
frefjuent  intervals   until   the   severity  of  the   symptoms   presenU*d   ha-i  - 
been   much    reduced.     A  tenth   of  a   grain   may  be  given   during   th«*  ] 
waking  hours   for  the  tirst    three  days,   often   with   surprising  bH*neJi!, 
The  administration  of  the  iodide  may  bi^  interrupted  at  intervals  while] 
a  short  eourse  of  the  mild  ehloride  is  being  given,  with  good  rei^iilt^. 
A  eombiuatinn  of  the  iodides  of  so<lium  and  pt»tassinra  id  ecpial  parts  iiij 
sometinius  more  efficient  in  its  aetion   than  whire  thither  siilt  is  given! 
singly,     Tunies  arul  supportive  measures  are  always  needed.     Stimula-j 
tiou  of  paralyxtnl  nuisiies  by  the  use  of  tUv  fnradie  enrrent   must  lx» 
resortefl   to  at   times   in   order  to   maintain   niitriiion   of  sueh   orgun^. 
Daily  rubbing  of  the  body  is  often  useful.     Cool  sponging  of  the  eiitiri*' 
body  snrfaee  with  salt  and  water,  followed   by  brisk   (Viet ion  with  the 
tlesh-brnsh  or  a  eoarse  t+iweU  sht»uld   be   praeti.MHl  eaeli  morning.     The. 
feet  shiadd  be  kept  warm  and  proper  aetion  of  all  the  emunctorieji  tnu^tj 
be  seeurt^<l, 

Hebeditary  Syphilis. 

Syphilis  is  direetly  tratisniissible  fn*ra  the  parent  to  the  ehild  as  an  I 
iidierited  disease.     The  role  playe<l  Ivy  either  parent  in  sueh  transmis-l 
8iou   is  stilb  however,  sorrunvhat  in  (|uestion.     S<»me  syjdiilogniphers j 
8till    li»>hl  to   tlie  Ijelief  tluit   the   eluld  may  inlierit  syphilis  from  the  I 
iitther   while   tlie   mother   remains   sound  and    miinfet^ttnL     That   sueli 
paternal  transmission  c^an  iK*eiU'  without  infection  id*  the  mother  s<*enis| 
extremely  doubtful,  and,  if  it  ever  hn)>pi«ns,  does  su  but  rartdy*     The  I 
argument  usually  advane*'*!  in  favor  of  the  theory  i?*  that  the  motheri 
ne*ver  shows  any  signs  of  the  ilisiease.     Tlii>,  however,  i^*  hanlly  eon*| 
elusive  pro«»J'  that  she  is  unaifeeted.     t'olles'  well   know^n  law  aflinn^ij 
that  a  ehild  siitlering  with  inherited  syphilis  i^  ineajmble  of  infeetiug  itaj 
mother  at  the  breast,  while  the  infant  ean  inftn't  any  healthy  wot-nuTMli 
in  sueh  manner.     This  law  ean  l>e  interpreted  in  but  one  way,  and  thai 
is  that   the  mother  is  suifering  with   the  disea**e.     Why  it  is  that  shi 
manifests  no  synipl<*nis  no  one  as  yet  ean  tell,  but  the  inK[Uestion2ibli!*| 
faet  jvniaius  that  she  is  the  possessor  of  the  disease  in  a  tmnlified  fonU| 
and  iks  sueh   pi^sessor  sIum-hu  transmit  it  to  her  offspring.     The  uni- 
versal aeeeptauee  aeef»nle<i  to  tliis  law  by  mcnlieal  men  is  pr<x»f  tliat  it^ 
ii8H«*rtions  are  the  statement  nf  a  reeordt^  truth.     Siteh  Ix^iiJg  the  <ms)e, 
the  r*ulfiabilitv  of  the  father  only  in  the  prcK'ess  in  seemingly  dispo^il 

The  eases  on  record  in  whieh  the  mother,  afker  having  gi\en  btrtbl 
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to  a  j?yphilitic  infant,  has  acquired  a  chancre  and  later  developed  true 
syphilis,  arc  as  rare  as  the  cases  of  8tK»ond  acquisition  of  the  disease,  and 
it  is  hij^^hly  probable  that  they  can  be  accounted  for  in  such  manner. 

If  the  mother  remains  uninfected,  her  child  will  undoubtedly  escape. 
But  if  the  mother  be  suffering  from  the  disease,  the  probability  is  that 
her  child  will  become  infected  also.  Yet  here  the  child  may  escape. 
The  fact  is  undeniable  that  while  both  father  and  mother  are  still  suffer- 
ing with  the  disease  they  may  at  times  pnMluce  children  that  never  dis- 
play any  symptoms  of  syphilis.  A  syphilitic  woman  may  produce  a 
numl)(»r  of  syj)hilitic  foetuses,  then  bring  a  healthy  child  into  the  world, 
and  follow  it  in  successive  pregnancies  with  a  number  of  children  that 
are  unmistakably  suffering  with  the  diseases 

If  the  mother  be  infected  during  the  course  of  her  pregnancy  before 
the  terminati(m  of  the  seventh  month,  the  chances  are  that  her  child 
will  inherit  the  disease.  After  the  seventh  month  the  child  usually 
escapes  unless  it  be  infected  at  birth  by  syphilitic  lesions  in  the 
maternal  passages.  Such  infection  constitutes  the  acquired,  and  not 
the  inherited,  form  of  the  disease,  and  is  classed  as  infantile  syphilis. 

Abortion. — Few  women  suffering  from  active  constitutional  syphilis 
at  the  time  of  their  conception  carrj'  its  product  to  full  term.  Abortion 
is  the  rule,  though  exceptions  to  it  may  occrur.  In  early  stages  of  the 
mother's  disease  the  foetus  is  carried  for  a  short  time  only.  Usually  the 
first  proiluct  of  <K)nception  after  the  development  of  constitutional 
syphilis  is  cast  oft*  before  the  expiration  of  the  second  or  third  month. 
Successive  |)regnaucies  are  carried  for  longer  and  longer  periods,  until 
a  viable  child  that  may  live  for  a  few  hours  is  brought  into  the  world. 
Ljiter  the  result  is  the  production  of  a  living  child  that  may  exhibit 
symptoms  of  syphilis  before  the  expiration  of  the  fourth  month  or  re- 
main entirely  free  from  the  disease  throughout  life.  It  is  questionable 
if  syphilis  can  remain  latent  throughout  childhood  and  show  itself  for 
the  first  time  at  the  puberal  epoch.  The  probability  is  tliat  in  the  cases 
apparently  presenting  such  a  condition  the  early  symptoms  of  the  disease 
were  ()verl(K)ked  or  misinterpreted.  In  the  great  majority  of  cases  it 
can  be  asserted  with  safety  that  if  the  child  inherits  syphilis,  uiunis- 
takabU^  evidence  of  the  disease  will  become  apparent  before  the  end  of 
the  first  y(»ar. 

Symptoms  of  Inherited  Syphilis. — A  living  child  the  subject 
of  inherited  syphilis  may  show  no  symptoms  of  tlie  disease  at  the  time 
of  its  birth.  Usually,  however,  its  features  are  dniwn  and  pinched  and 
the  skin  is  wrinkled,  giving  to  the  infant's  face  the  appt^arance  of  a 
^'  little  old  man  or  woman."  The  child  does  not  grow,  but  remains 
puny  and  im|M)verished.  The  weazened  look  deepens  and  the  skin 
assumes  a  sickly  sallow  hue.  Characteristic  lesions  of  syphilis  may 
not  appear  for  weeks  or  j)erhaps  for  months.  When  they  are  first 
announced  they  usually  show  themselv(»s  about  the  mucous  outlets  of 
the  body,  as  the  mouth  and  anus.  Here  they  are  displayed  in  the  form 
of  moist  papules,  mucous  patches,  and  condylomata.  Fissures  show 
themselves  within  the  mucous  nu^mbnuie  at  the  angles  of  the  mouth, 
while  the  skin  bordering  the  part  be(H)mes  the  seat  of  similar  lesi(ms  or 
of  scaly  reddened  ar(»as.  Mucous  patches  develop  in  the  mouth  and 
throat,  the  tongue  and  inner  border  of  the  lii)S  showing  them  ofb 
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varying  niimbori^.  The  lK>rders  of  the  anus  *^ho\v  moirit  psipiilcs^  f\ti 
excoriations,  and  conih iomurn.  The  imibilieHi^  may  b**  affected  in  ! 
iiiunner,  (Virvza  dovclopi^.  C'Inef  among  the  .^ymj>toiiJs  arc*  frnufcr- 
TfirM*  nn^  diagnostic  tif  tnlierited  sy|»hiliii.  The  disrhar^i',  at  first  tliiii 
and  sei-oiis  in  natnn%  later  grows  prnfnse  and  heconie^i  tliiek  and  rouri- 
lagiuous.  Swelling  of  the  nasal  nienihranes  closes  the*  pa.'^sage^,  Tk 
process  interferes  greatly  witii  unrsing,  and  may  wholly  prevent  \l 
The  (»liitd  experienees  great  dittienlty  in  breathing.  Extc^nsion  of  th*- 
inrtanimation  from  the  nasal  passages  intfi  the  pliant-nx  and  \urvi\\ 
tK-eurs,  giving  rise  to  a  peculiar  husky  ery.  Destrnctioii  of  the  l>* n- 
of  the  nose  may  take  place,  witli  complete  removal  of  that  t^t^r^ML 
Dry,  sealing  patches  appear  on  the  liody,  chiefly  in  the  ner|i^liborhf»cid 
of  the  biittiK*ks.  These  dry  patches  are  readily  eoiivert<?d  into  moi?t 
lesions,  owing  to  the  warmth  of  the  piirts  and  tlie  tenderness  of  iW 
infant's  skin.  The  condition  changes  from  bad  to  worse,  Nntrition 
is  but  feebly  carried  tm,  marasinns  intervenes,  and  dt^ith  close**  the  ^oent. 

The  above  is  the  picture  often  seen  in  inherited  syphilis.  But  ia 
the  inherited  form  *»f  the  ilisease,  as  in  the  acquired  forin,  syphiliffl 
variety  greatly  in  the  manner  and  severity  of  its  exprensioii,  Esp€»ciaUv 
ig  this  true  if  treatment  he  institnted  early  and  t^irried  <*n  with  vig>< 
and  under  intelligent  directiou.  The  worst  t^rnis  of  the  iiuthuly  niav 
clianged  fur  the  Ijetter  an<l  a  great  degree  of  in^iprnvrnicMt  prrKlnn4 
It  shoidcl  be  renu^mbered  that  mercnry  is  not  eontrairKUeatiMl  in 
pregtiaut  wonian  who  is  suffiTing  with  syphilisi  and  that  in  the  admin- 
istration of  the  drug  exists  the  only  measure  that  in  any  \%'ist»  ttfTonl*^ 
her  a  guarantee  of  producing  a  living  t4iild  and  of  giving^  that  ehild  a 
chance  t(i  reach  maturity. 

If  the  malady  is  U(>t  to  pursue   llw  severe  course  fUitHned  alcove, 
symptoms  of  the  disease  are  ajjt  to  be  th'layed.     The  child  is  well  mwir- 
ished  at  birth,  iju-reases  in  winght,  and  is  plumj*  and  apparently  lR*althr^ 
Symptoms  of  syphilis  U8Ual!y  lK"come  ap|>arent  hefr^re  the  end   of  thu 
fourth  month,  but    may  not  show   themselves    until  stmnnvliat    latcr.l 
They  arise  first,  as   in  the  severe  form,  about  the  mucous  r>ntiees»  iindl 
are  der^lared  in  the  ditfenMit  varieties  of  moist   lesions,     <'hann*t<'ristif*j 
snuffles  soHU  appear.      An  erythematon.s  eruptif»n  of  u  jmrt  i>r  tin*  whoiej 
of  the  body  surface  may  ensue,     T!us  rapidly  luromcs  ct)p|M*ry  in  litie,] 
and  papules  may  develop.     If  inu'hLH'ked,  ihe  skin  lesions  nuiy  take*  no  I 
any  of  the  forms  seen  in  actjuired  syphili,'^,  and  their  subsequent   lie-j 
havior  is  in  accord  with  the  course  that  i-  there  pursucih      I>rv  pa|itjlc^| 
arise  upon  the  liauds,  iVrt,  and  face.      !^h»ist  papules  aiul  cdutlylorimta 
appear  aliuut  the  anus  and  in  al!  moi>t  l(K*atilies.     XckIcs,  ex«»sttisi*s,  and 
gummata  tlevclop  witliiu  the  bones,  often  residting  in  great  deformity' 
of  these  structures.     The  brain,  lunirt,  lung»  liver,  eye,  and  tei^tiele  miivi 
become  the  seat  of  gnmnuitous  intillration, 

ToPUTMKNT  OF  1mii:ui'Ji:i>  fSvriiiLis. — Treatment  fd*  a  child  liable  I 
to  be  the  sul»]ect  of  iuheriteti  syphilis  sli<»uld  begin  whih'  it   is  still  in  * 
the  womb  of  its  mother.     This  is  done  by  subj<'cting  tin-  nji>ther  tt>  vig- 
orous antisv[>hilitic  measures.     The  sooner  sucdi  a  cH»urse  rs  iiistituti<d 
after  conee}>tion  has  taken  place,  and  the  more  energetimlly  it  is  [iiLshed, 
the  better  will  be  the  chil<rs  chances  of  coming  into  the  world  free  from  [ 
symptoms  of  tin-  disease  and  renudning  healthy  afterward. 


IM 
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The  pkii  of  treatraont  be^t  .suited  for  mother  nnd  ebild  luider  such 
[<Mjnditioiis  is  that  of  m«_TOiinal   inunction,     Tlii*  should  be  piLsbod  at 


intervals  to  the  point  uf  |iro(b 


di-tinrt 


stituti 


i\ 


vary  J 

toms,  caro  being  taken  Jiot  in  euuse  iietnal  ^idivntion.  W'itJi  the  Jii*st 
t^ign  r>f  system ie  etfeets,  sueh  as  the  fornmti«in  of  a  reil  liu*'  at  t\w  border 
of  tbi'  jriiuis,  fo'tor  of  the  breath,  <>r  a  imirke<l  metaIHe  taste  in  the 
moiith,  the  inunetiou  should  be  stopptfl  nod  mixed  treatment  l>y  the 
combined  use  of  jM>ta>!siuai  itKlide  an<l  hiuio^bde  of  mcTeury  be  substi- 
tuted. This  latter  eonrsr  may  be  eontinui'd  for  from  two  weeks  to  one 
mnuth  jf^  serins  best  to  tlie  juil^mieut  of  tlie  (ihysieiau,  wbeu  the  iruine- 
tion  stifudd  ajL^iiu  he  resorted  tn.  During  tfiis  time  hyi^ieuit*  and  other 
meiisnres  raleulated  to  improve  llu'  mother's  health  should  not  be  iieg- 
leetetl. 

TIjo  mereurial  prepanititius  fiainrl  usofnl  in  the  internal  treatment  of 
syplulis  eau  1r*  t-mployrd,  but  not  with  the  advantage  to  be  obtained 
from  the  iiiunrtitm.  Wlien  used  rare  mu>t  lie  exereised  n<>t  to  jmsh 
their  artiou  siitfieieutly  to  lirlng  on  inttstinal  irritation  and  tliarrhiea,  as 


A  by  sneh  a  eimrse  alH>rtion  may  lie  lirought  abtait. 


If  the  mother  be  suffering  from  late  forms  of  the  disease,  sueli  as 
gummata  of  Ixuie,  brain,  or  skin,  potassium  iodide  should  be  given 
ititcrnallv  in  full  doses,  while  the  iunnetion  is  being  continued  exter- 
nally. 

Lrsioiis  in  thr  vagina,  su*'h  as  mm^iais  patches  and  ulerrs,  need  eare- 
ful  attt^ntion.  TJit*  parts  sfioidd  br  snbjeetx'd  ea(*h  day  tet  warm  douches 
*>f  borii*  aci<l  or  permangjinate  of  potiLssium  solution,  extreme  csmtion 
being  usetl  hi  not  throwing  the  stream  to(>  forcibly  agjiinst  the  uti^rine 
neck,  as  l>y  sudi  pruci'dure  [ircinatun^  labor  may  be  excited.  Frcijucnt 
appliratitm  by  the  |ihysit*iarj  t»f  a  solutinn  of  silver  idtrate  Ui  the  lesions 
is  of  drridrd  valru'  in  jmmioting  tbcir  rcsulution. 

Wlu^n  the  cliild  is  liorn  with  nnnn'stakabU'  symptoms  of  syphilis  or 
develops  sneb  sym|)toms  shortly  after  birth,  its  treatment  must  be  liegun 
at  once.  Great  care,  however,  must  be  exercised  by  the  physician  in 
th'termiuiiig  tliat  thr  iniant  is  aclnally  stiffering  from  syphilis.  The 
oHcnre  is  unfiardonablt*  on  tlie  ]>art  of  the  prtii'titi^nMn^  t<»  ]in*n<»unce 
t^very  aibnriit  of  early  t4iildhood  dnc  to  sy|»hitis  because  the  parents  are 
sultcring  trom  the  malady*  Many  children  ol'  parent^^  who  are  the  snb- 
jt*ets  (»f  sypliilis  never  diow  the  slightest  taint  of  tlie  disease,  and  thi.s 
is  particularly  a]>t  to  be  the  ett^e  wbeu  tlu'  nnither  has  bei*n  given  csire- 
fnl  and  rncrgetic  tn'atmcnt, 

TreatuicjU  of  the  (*hild  may  be  by  tht^  internal  or  exterrjal  nietbml 
as  ^ecins  to  the  |»hysician  best  suited  to  tin*  i-asc.  External  trt^aimcnt 
slioiild  br  liy  inunc^tiitn,  an^l  is  to  be  »'hosen  in  |>refcrencc  to  the  intmial 
administration  of  mer<"U rials  wlien  the  tender  skin  of  the  infant  can  be 
made  to  tolemte  the  applications.  This  can  l>e  aectauplisbed  in  most 
cases  !*y  exercising  thorougli  care  in  tin*  i'h^anliness  of  the  child  and  by 
slufting,  at  fntjuent  iuh-rvals,  the  [daces  to  which  the  ointiucut  is  being 
applied,  Mcrrnrial  ointment  may  \tv  nsetl  in  tlie  form  of  thi'  offiei- 
nal  preparation  lu*  it  may  1m'  condnmMl  with  ecpial  parts  »if  jam*  vase* 
line  or  lanoline.  Brodie's  method  furnishes  decidedly  the  best  nii*an&i. 
of  applying  the  unguent.  This  is  done  by  spreading  the  ointment 
freely  uiwm  the  ehild*s  belly  band  ami  keeping  this  in  elost*  contact  with 


sYpmiJs. 

A  in.     The  part  mii?t  hp  watchi-d  ran^ftilly,  in   order  that  n  denm- 

may  not  l>e  excited.     At  the  fir^^t  ajjpearance  of  rpdnes!«  the  umu 

t  muj^t  he  applied  to  mniQ  other  portion  of  the  bcxiy,      Thiii  ran  \t 

uy  done  by  pntting  a  band  about  one  of  the  infiint'f^  limW  and  H-prt^fl- 

this  with  the  ointment,  a?*  in   tlie  case  of  the  btdlylmnd.     In  tE* 

ner  tlie  inum-tion  am  he  eontinned  for  quite  loiio;  pc'ritxls  of  tioit'. 

i^  r»fteu  nf  gn*at  st^rvifT  to  suspend  tlie  ex  tor  mil   treatment  n^  icf-a- 

n  d  em  a  mis  and  resort  to  inti'mal  niea,*^ures  during  the  interval. 

Where  inunction  i^  eontnundie^ited  or  impo,s,<ible,  internal  nKtlieati*® 

Y  be  instituted.     Any  of  the  mereiiriaL^  used  in   the   treatmint  «if 

rfhiliir*  may  be  eiii[)loyed,  but  t^onie,  a?^  eakmiel  and    the  gray  jw*\vrlrr, 

m   prmhirtivp  of  iK^tter  re^^iihs  than  others*     CaUjtnel  h  to  l>e  pn*- 

red  ill  beginning  tlie  eoiirfle,  and,  if  it  is  found  etfWtiial  in  jt^  afllnii. 

Hi  Id  be  eouHuued*     It  maj  i  in  doses  varying  from  «me  tiVM)- 

th  to  one  half  of  a  gniin  iiuvi.   ...iie^  a  day.     The  calomel   niav  ^r 

'inbined  in  jKnvder  form  with  ^lugar  of  milk,  or  one  of  the  tablet  trit- 

utef^  fiujiplied  by  all  drug  houses  may  be  nibWd  up  fin*^  an^l  giv^n  m 

little  milk.     It  j^lionld  always^  be  admini?tert*d  after  the  ehiltl  ha?*  b?fii 

d  either  at  thi'  breast  or  from   the  bottle.     The  gray  pcnviler  tunv  \r 

ven  in  the  same  mauner  as  the  ealoniel  and  in  dost^s  var\*irijj  from  one 

-^nth  to  one  grain.     Tht*  biehloride  ean  be  tried  when  the  «l>iive  ilo  not  - 

Dftwer  the  purpo,se.     It  ean  be  given  in  sc^lution  in  do^K^s  of  one  tira  ■ 

■•"ndredthft  to  one  fiftietli  of  a  grain.     A  teai^nwonfid   of  thii=   esui  be 

tiinii^ti  red  in  milk  three  or  four  timeB  a  day.     The  prt>ri*Mli*!e,  V^idio- 

iiae,  and  black  oxide  mny  be  tried  in  doses  suited  to  the  eliild*??  age,  hut 

are   not  often  well   tolenited   by  the   infant's  s^toniaeh.      The    mereuml 

given  internally  njust  be  promptly  stop]>ed  upon  the   appeararj*^-  nf 

diarrho>a. 

Tonies  and  eod-liver  oil  are  frequently  needed  in  the  treatment  of 
the  infant.  Iron  may  be  given  in  the  form  of  the  citrate  of  iron  and 
quinin(»,  as  follows  : 

I^.  Ferri  et  quininse  citratis,  3J  ; 

Syrupi  aunintii  florium, 

Aquie  destillataj,  del.  f  5J. — M. 

Sig.  Three  to  five  drops  in  milk  twice  a  day. 

Cod-liver  oil  is  indicated  when  the  child  does  not  increase  in  weight, 
but  remains  puny  and  poorly  nourished.  The  pure  oil  should  be  griven. 
None  of  the  much  vaunted  emulsions  can  be  trusted  not  to  disturb  the 
stomach.  The  dose  of  oil  should  begin  with  ten  drops,  given  best  in 
milk,  twice  a  day.  This  amount  should  be  increased  slowly  as  the  little 
patient  l)ccomcs  tolerant  of  its  action,  until  as  much  as  a  teaspoonful  is 
being  given  two  or  three  times  a  day. 

When  brain,  bone,  or  visceral  lesions  arise,  potassium  iodide  is 
indicated,  and  should  be  given  three  times  a  day  in  doses  varying  from 
one  half  to  four  grains  each.  The  drug  is  extremely  apt  in  these  little 
sufferers  to  produce  its  peculiar  acne  and  other  forms  of  iodic  riishes. 
Often  the  iodide  can  be  given  better  ccmibined  with  the  biniodide  of 
mercury,  as  indicated  in  the  formula  for  mixed  treatment  (page  }>08) 
From  three  to  ten  drops  of  the  mixture  can  be  given  in  milk  three 
times  a  dav  after  the  infant  has  taken  food. 
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Local  treatment  of  syphilitic  lesions  is  indicated  as  in  the  adult,  and 
the  means  described  as  useful  in  such  cases  can  be  employed  here  if 
modified  to  suit  the  tender  condition  of  the  infant's  tissues.  Mucous 
patches  in  and  about  the  mo.uth  should  receive  special  care.  The  mouth 
should  be  kept  thoroughly  clean,  and  be  treated  freely  each  day  with  a 
mixture  of  honey  and  boric  acid  applied  on  a  rag  wrapped  about  the 
end  of  the  finger.  Snuffles  should  be  treated  by  thoroughly  cleansing 
the  nose  with  warm  boric  acid  solution,  drying,  and  then  painting  the 
nasal  passages  lightly  with  a  weak  solution  of  silver  nitrate.  After- 
ward the  parts  may  be  sprayed  with  liquid  albolene.  A  drop  or  two  of 
Bellamy's  iodized  phenol  in  an  ounce  of  albolene  can  be  used  with 
advantage  in  spraying  the  throat.  The  anal  and  umbilical  regions  should 
be  kept  scrupulously  clean.  If  condylomata  make  their  appearance  in 
such  places,  they  should  be  cleansed  with  warm  water  or  boric  acid 
solution,  and  then  dusted  thickly  with  calomel  and  talc  in  the  propor- 
tion of  1  : 4. 

The  treatment  of  the  mother  should  be  continued  in  the  form  suited 
to  her  case.  If  possible,  this  should  be  by  means  of  the  mercurials,  as 
potiLssium  iodide  is  capable  of  suppressing  the  flow  of  milk.  Such  an 
accident  is  of  serious  import  in  the  treatment  of  the  child. 

The  child  should  always  be  nursed  at  its  mother's  breast,  never  at 
the  breast  of  another  woman.  If  for  anv  reason  the  mother  cannot 
supply  the  nourishment  needed,  the  child  may  be  fed  on  pasteurized 
cow's  or  goat's  milk. 

Syphilis  and  Mabriage. 

The  length  of  time  that  must  elapse  between  the  date  of  infection 
and  the  time  when  marriage  can  be  safely  permitted  depends  entirely 
upon  the  course  pursued  by  the  disease.  In  some  severe  cases  marriage 
ought  never  to  Ik»  contracted.  The  number  of  such  cases,  however,  is 
limited.  In  the  niiijority  of  individuals  infected  in  early  life  a  time 
comes  when  it  is  safe  for  the  patient,  whether  man  or  woman,  to  marry. 
For  th(?  individual  who  is  sound  and  healthy  at  the  time  of  infection, 
and  who  enters  ujwn  a  thorough  and  effective  course  of  treatment  at 
on(;e,  following  it  faithfully  for  a  period  of  two  and  a  half  or  three  years, 
marriag(»  can  be  safely  entered  into  between  the  third  and  fourth  years. 
This,  how(*ver,  should  not  be  done  unless  the  disease  has  shown  no 
manifestations  during  a  period  of  at  least  six  months,  in  which  all  medi- 
cation has  been  suspended.  In  no  case,  no  matter  how  slight  may  be 
the  earlier  symptoms,  should  the  physician  give  his  consent  to  marriage 
before  two  years  from  the  time  of  infection,  and  this  only  when  vigorous 
antisyphilitic  measures  have  been  followe<l  during  the  greater  part  of 
that  period. 

The  young  man  engaged  to  marry  at  the  time  of  contracting  the  dis- 
ease should  be  urged  to  make  a  fnmk  statement  of  his  condition  to  the 
woman  in  question,  and  to  offer  her  a  release  from  the  agreement.  She 
should  be  told  fully  the  danger  of  her  contracting  the  disease,  even  if 
she  chooses  to  condone  the  fault  and  to  continue  the  engagement,  and 
th(»  restrictions  that  will  have  to  be  i)lace<l  upon  her  actions  with  refer- 
ence to  caresses  and  like  api)roaches.  Complete  separation  of  the  parties 
interested  is  advisiible  under  such  circumstances. 


SYPHlLm 

In  the  i-ase  of  hatband  and  wife  the  same  fmnkiiess  on  tW 
either  should  hv  required.  Here,  where  the  hu^btuitl  b  sm  uftm 
faulty  a  frct%  honest  eoDfej?i?ion  of  his  ssin  to  his  jmrtBer  nearlv  ak 
results  ill  forgiveness  and  the  contimiaiiee  of  the  marriage  bond*.  Si 
ration  by  living  at  a  distance  from  each  other  for  a  period  of  twc 
more  years  is^  uie  moiit  desirable  plan  to  he  followed  in  s»uch  ca^cs. 
*ueh  a  t*ourse  eannot  be  pun^ued,  oohabitation  should  be  strictly  fori 
den  and  the  oceupjing  of  Ae[)anito  bed^  be  insisted  upon. 


LEPROSY. 

By  ISADORE  DYER,  M.  D. 


Synonyms. — Lepra;  Elephantiasis  Grsecorum,  Hebraeorum  ;  Leon- 
tiasis  ;  Satyriasis ;  Ophiasis ;  Tzaraath  (Hebr.) ;  Kushta  (Ind.) ;  Juzam 
Dalfil  (Amb.) ;  Fa-Fung  and  Ta-ma-fung  (Chin.) ;  Boasi  (So.  Am.) ; 
Lebbra  (Ital.) ;  Radesyge,  Spekalshed  (Norweg.). 

Definition. — Leprosy  is  an  endemic,  infections,  constitutional  dis- 
ease, due  to  a  s})ecial  bacillus,  which  in  its  development  gives  rise  to 
struct u ml  changes  of  the  skin  and  mucous  membranes,  nerves,  bone, 
and  other  tissues,  attended  with  general  symptoms,  antesthesia,  loss  of 
tissue,  and  final  deformity  or  death. 

History  and  Distribution. — At  the  time  of  Christ  leprosy  was 
prevalent  in  the  Eiast.  Before  this  era  the  history  of  leprosy  is  quite 
obscure.  Indefinite  references  are  made  in  the  Bible  in  the  books  of 
Exodus  (iv.  G) ;  Ijcviticus  (xiii.  24,  25,  43,  52) ;  Numbers  (i.  and  xii.), 
and  Deuteronomy  (xii.).  It  existed,  probably  confined  in  the  early  his- 
tory of  the  world  to  Egvpt  and  the  Orient.  In  India  the  disease  was 
recognized  as  early  as  fifteen  hundred  years  before  Christ.  Six  hundred 
years  before  Christ  the  Persians  instituted  measures  to  rid  the  country 
of  the  disease  (Leloir).  Celsus  describes  the  condition  in  detail  as  early 
as  the  year  25  A.  D.  At  this  time  Greece  and  Italy  had  been  invaded. 
Galen  in  the  second  century  chronicles  the  further  spread  of  leprosy 
into  S[>jun,  France,  and  Germany.  As  early  as  636  a.  d.  lazarettos  were 
established  in  Italy.  In  the  tenth  centurj'  England  and  Scotland  were 
affli(!ted.  In  the  eleventh  and  twelfth  centuries,  during  the  Crusades, 
the  disease  spread  all  over  Europe,  reaching  then  the  acme  of  its  force 
and  determining  the  subsequent  measures  for  its  control.  At  this  time 
(at  the  d(»ath  of  Louis  VIII.,  1229)  it  was  estimated  that  there  were 
nin(»t(»en  thousjind  leprosaries  in  Eurojx?  and  two  thousand  in  France 
alone.' 

Yiehling  to  this  enforced  control,  the  disease  gnidually  disap))eared 
from  the  fifteenth  to  the  seventeenth  century,  surviving  only  in  a  few 
isolated  districts. 

With  the  disap|)earance  of  the  disease  in  Euro|)e  it  Ix^gan  in  the  col- 
onies of  the  Americ4is  and  the  islands  of  the  Pacific  and  Indian  oceans. 
No  country  or  climate  has  been  spared  in  the  gradual  distribution  of  the 
disease.  It  has  sj)read  wherever  it  has  been  intr<xlu(»ed.  Its  appearance 
in  a  new  country  has  always  l>een  directly  traceable  to  im]X)rtation  from 
an  alfected  country. 

It  is  endemic  in  Northern  and  Eastern  Africa,  Madagascar,  Arabia 
Persia,  India,  China  and  Japan,  Russia,  Nonvay  and  Sweden^  I* 

*  Leloir,  Trait f  de  la  LPpre,  Paris,  ISSo. 
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Greece,  1*" ranee,  Spain,  in  tlie  isltiiiils  nf  the  Indian  antl  Pacifie  oeeans. 
It  is  prevalent  in  Centml  and  S^)Utll  America,  Mexieo,  in  the  Wf».st 
Indies^,  the  Hiiwaiian  Ir^huidi?,  Australia,  and  New  Zeahind,  It  i.^  fouiui 
also  in  New  lirunswiek»  C'auada.  In  the  United  States  the  nnijority  of  ^^ 
eases  ix-enr  In  Ltmisiana  anti  ('aliiurui:^  while  from  many  otiier  State**  ^M 
ca,ses  are  i>i'ea,siunally  repnrted^  notalily  from  New  York»  Ohio,  Penn-  ^^ 
sylvania,  Minnesota,  MisMuiri,  the  Carolrnas,  and  Texai?.  In  LiKiisiana 
lepnvsy  ha&  been  gainiji^c  tlwtthold  ^inee  1758,  wlien  it  wasi  intrmhic^  bjr 
the  Awidians. 

Varikties. — The  varieties  of  leprosy  usually  tle.«eribed  are  three: 

1,  The  tiiherenlar ; 

2.  The  aniesthetic ; 
:i  The  mixed. 

In  the  devcdopment  of  the  baeilli  of  lepnxsy  in  tlie  eeoi»oiny  there 
are  evolvefl  neoplastie  irrowths  to  whieh  I^loir  has  given  the  name  of 
**  kpromf'i*.''  These  may  oeeiir  at  any  ptirt  of  the  h(Kiy  and  are  i-ettpon- 
sible  for  tlie  lesions  f»f  the  disease.  As  they  ocxair  in  the  skin,  in  the 
mueons  niendinmes,  nr  in  tlie  nerves,  mu^eles,  bones,  ete.,  so  the  affeetion 
is  determmed.  For  purely  eliuieal  reasons  tlie  disease  attacking  the 
skin  and  mucous  meud»nmes  i^  given  the  name  tubercular  or  cutaneous 
leprosy,  while  that  attaeking  the  nerves  is  ealled  nerve  lepnisy,  or  the 
auiesthetie  leprosy,  or  trophn-neurotie  leprosy. 

^''he  mixed  is  the  **efunplete"  type  sharintr  the  physii^d  ehnrae- 
teristies  of  iiutli  of  the  above.  Anoth(*r  variety  is  snuietimrs  -ie|«initcHK 
the  **  maeular.**  This  may  as  well  Ik*  ealk^tl  a  type^  as  eaeh  \^  but  a 
sta^'  in  the  development  of  tlie  entiiv  disease,  ami  it  is  iitdeinl  dtftieuU 
to  tlraw  the  fiiu'  lines  neeessary  to  the  sejwimtion  of  the  mixed  fr^^m  the 
mer^iu^^anjesthetie  and  tulRTeular  ty|M\s.  It  is  nire,  uuireover,  tonb^aerve 
a  ease  in  wliieh  the  pure  tnipho-neurolie  ur  the  puix*  tubercnilar  tyjie  i» 
maintaiue<l  Im  the  eiineUisitm  of  tlie  ease. 

ETniUHiV. — Tlie  direet  eause  %.\^  leprosy  \^  the  bacilhm  leprae ;  tlie  in- 
diwK*t,  t*ontagion.  This  |K».^ition  needs  sonic  dis(Hia«ion,  a8  the  (luesdoQ 
of  the  eontagi<»usness  tif  lepn>sy  is  still  an  ojR'n  tme* 

The  eontafjiuusness  u\'  lejimsy  is  diflirult  of  deumn^tmtion,  In'oiuiMr 
it  is  Jinpossilile  to  determine  the  jH-Hofl  nf  tniMibalion,  and  as  yet  no 
jirinuiry  lesiiin  has  l*eeu  dlseovered.  Of  all  baeillary  *lisitises,  it  alone 
is  disennniiate<l  airainst  by  the  anti-eonta]Lriiinists,  and  that  with  no  pcid* 
tive  arjj^uinent.  It  is  accepted  as  a  baeillary  disease  and  as  irift^K7tiotis 
by  many  who  will  not  admit  contagion  for  lack  of  actual  eviden<H.\  If 
resembles  baeillary  infe<'tious  disr»ases,  es|K'eiaIly  tubereulosrs  an*!  syphi* 
lis,  in  its  methods  w^  deveh^]nuent.  Fnrther  tlian  this,  there  are  evi- 
denizes  of  eonta^itm  whieh  eauiiul  be  (*<»nd>ated — namely  : 

L  The  undoubted  spread  of  the  disease.     Tliis  is  jiartieulflrU   uoi 
ble  in  the  Sandwich  Islands  and  in  Louisiana. 

2.   Its  i-ecrudeseenee  al*ter    years  of  (piiesc^enee,  even  aftci 
eradication,  as  in  Britiany  iu  Frnnei . 

l\,  Tlie  history  of  individual  ease>  of  the  diseaj^e  in  persons   foreipti 
to  the  re«^ion  or  elimate  who  had  contraeted   the  disease  when  exiKss***!, 
as   Father   Damien,    Father   Uoglioli   (Professor   Jones's  oai*e  in   Now  J 
Orleans),  and  numerous  instances  of  nurses  and  attendants, 

4.  The  accidental  eontapion,  as  in  the  medical  student  (rejx>rted 
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Van  Dyke  Carter  from  Dr.  Hatch's  notes)  in  India  who  was  acci- 
dentally cut  while  making  a  post-mortem  on  a  leper. 

5.  Several  members  of  the  same  family  affected  and  successively 
with  no  history  of  ancestral  leprosy.  The  author  has  4  instances  of 
this  in  point:  1,  granddaughter  and  grandmother  (Germans),  the 
former  affected  two  years  before  the  latter ;  2,  two  brothers  (native 
Creoles),  one  affected  several  years  before  the  other;  3,  mother  and 
daughter  (negro  Creoles),  daughter  affected  seven  years  before  the 
mother ;  4,  father  and  daughter  (Irish),  daughter  affected  seven  years 
before  the  father.  No  history  of  exposure  or  of  family  tendencies  in 
any  of  these  cases. 

6.  The  origin  of  the  disease  in  single  members  of  a  family  living  in 
a  leprous  community. 

7.  The  effect  of  isolation  or  segregation  on  the  spread  of  the  disease. 
( T7rfc  &indwich  Islands  in  1885,4500  cases;  Norway  and  Sweden  in 
1895,  approximated  2500  cases ;  etc.) 

8.  The  fact  that  neither  age  nor  sex  nor  race  is  spared,  while  poverty 
and  overcrowding  and  conditions  of  inferior  hygiene  seem  to  determine 
the  selection  of  the  lower  social  strata,  as  with  many  other  infectious 
diseases. 

9.  Inoculation  has  been  successful  in  one  case  (Aming),  even  if 
there  may  have  been  family  predisposition. 

10.  Experiments  with  animals  reproduce  the  disease  in  loco,  if  not 
systematically. 

11.  The  bacillus  is  capable  of  culture  on  suitable  soil  (Byron  et  al.), 

12.  Leloir  tabulates  cases  of  direct  infection  between  husband  and 
wife  in  17  cases,  also  tabulates  cases  of  suggested  infection  from  clothes 
and  from  the  (K5cuj>ancy  of  housfes  formerly  used  by  lepers  {op.  ciL), 

13.  The  disease  can  be  traced  from  one  country  to  another. 

14.  The  bacillus  is  found  in  leprous  tissue  and  nowhere  else.  There 
arc,  besides,  certain  predisposing  or  general  factors  in  the  production  of 
leprosy  which  must  be  considered.  Chief  among  these  is  heredity.  The 
fact  that  the  disease  occurs  in  successive  generations  and  collaterally 
argues  some  force  in  heredity  as  a  factor.  Leprosy  has  never  been 
proved  hereditary  or  congenital,  most  cases  occurring  at  ages  precluding 
such  an  hypothesis. 

The  Report  of  the  British  Leprosy  Cofnmission  in  India,  after  the 
examination  of  2000  cases  (1893),  concludes  ^^thut  leprosy  in  India 
cannot  be  considered  an  hereditary  disease,  and  they  would  even  venture 
to  say  that  the  evidence  which  exists  w  hardly  sufficient  to  establish  an 
inherited  predi4$position  to  the  disease  by  the  offspring  of  leprous  patients 
to  an  appreciable  dcf/ree,^^  If  the  child  is  nnnoved,  lepn>sy  is  only 
rarely  develojKMl,  and  then  it  cannot  be  j)roven  that  there  was  no 
exposure*  to  a  possible  infection  (ibid,).  In  many  so-called  hereditary 
cases  the  cliild  was  affected  first.  A  child  often  becomes  leprous  without 
family  history  and  with  no  subsequent  development  in  jKirents.  The 
author  has  reconled  2  such  cases:  1.  A  girl  child  of  twelve  with  the 
dis(»ase  two  years ;  2.  A  boy  of  six  with  the  disease  one  year  and  a  half. 
It  is  rare  to  see  lej)rosy  under  the  fifth  or  sixth  year. 

Individual  predisposition  is  to  be  regarded  among  this  class  of  gen- 
eral (pauses,  as  it  must  explain  the  exeini)tion  of  one  person  while  ano'' 
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nix^rkeA.     Among  tlw?  contributing  causes  ar^  the  constitntiaoal  eon- 
ion:?,  among  which  are  syphih't?,  nmlarm,  tabcrculosisj  i^eur%*;j%  alcohol- 
M,  ami  sexual  immorality.    Bsid  nutrition,  bcui  hygiene^  fish  fiiet,  espe* 
liy  in  liistrictj*  where  half- raw  tUli  m  eatenj  pr>rk  dict^  change  of 
peratur*',  a  moist  elitnate,  and  vaecination  (?)  an.'  further  proliabfe 
lentsi  in  the  production  and  propitgation  of  thi^  diM^igc. 
fhe  majority  of  thos^e  affected  are  Bialess,  while  the  age  ninges  indefi- 
?ly  frctm  ^ix  to  pH*venty-tive,  but  aise^s  art*  nmre  numerous  betWi?f^ii  the 
es  of  thirty  and  fifty  (Leloir  and  British  Leprtisy  Comiiii&*?ioii), 
pATHOL<jciV. — Tlie  Ijacilhis  of  h'pnt.sy  in  it^  deYelopmeiit  g-ivefi  rise 
certain  exudative  changes,  which  Ix^giri  onlinarily  in  tho  eorinm  atKl 
pe  as^>ciiited  with  changes  In  the  lympli  vessels  or  the  ldo«idvcii%ieI^ 
leiiiselves.     The  nerve  leaiong  show  a  prolifenition  in  the  interstitml 
tmective  tissue,     AH  (says  Xei&t^^^r)  show  a  e/>rn** 

oding  structure — a  et       .  ---^d  by  s|iarse  fibrillarr  interme- 

te  ti.s^ne.     The  celluiar  *  ?  lymph  corjmscle^,  gmdually 

urw  in  size  until  they  are  mies  the  cmginal  volume,     Tiie 

Jls  art*  splieroidal,  spindl.  ainded. 

The  tuniorH  in  leprosy  >  tisf^ue^  made  up  of  eells  whk'h 

;row  atul  fi^rm  the  **  gia  disease,  finally  breaking  down 

ikI  disapi)earingj  leaving  i  of  connective  tissue,  fibril larv 

ehanicter,  mos*t  marked  s  where  the  nerve  is  nffeetea. 

ii»*e  t*ells  an?  gn>u]>pd  a.*  Ite  blorxl vessel ^,  Cii rising  tliem 

(O  hyjjeilrophy  and  bceoni'  no  in iieli  thickened.     Ultiniately 

ie  lepri>us  tissue  is  abi^or  inated,  or  it  may  be  destro3*ed  by 

sooie  ulceration  bronglit  aU  ?rnal  factors. 

The  hucUlm  iepne  was  disc  i  1868  by  Hansen,  hut  the  descrip- 

tion of  it  was  not  published  nniii  ia80,^  and  confirmed  by  Neissj^er  in 
187S*.-  Of  hers  to  deseril>e  the  baeilltis  were  Cornil,  Thonia,  Hillairetj 
John  Hilli>,  Kobner,  Atkinson,  Koch,  Unna,  and  Thin. 

The  />firi//fi.s  /ej)rc€  is  described  as  a  small  rcxl  bacillus,  from  (»ne  half 
to  thiw  quarters  of  the  diameter  of  a  red  corpuscle  in  length,  and  in 
bn^adth  alxnit  one  fifth  that  length.  It  is  straight  or  slightly  curved, 
with  pointed  or  rounded  extremities.  It  (x*curs  in  short  chains  or  beads 
n'souibliug  the  tubercle  bacilli  (Byron),  and  may  have  its  extremities 
chibshajHHl  (Fig.  53,  p.  925).  The  bacillus  is  readily  stained  with  the 
anilines  and  by  Gram's  method.** 

The  bacilli  are  seen  either  contained  within  the  "giant''  cell  or  dis- 
tribute<l  in  irregular  grouj)s  in  the  gninulation  tissue. 

The  bacilli  occur  in  all  leprous  tissues  of  the  body.  They  are  found 
in  the  secretions,  with  the  exception  of  the  urine.  Kobner  alone  claims 
to  have  found  them  in  the  blood.  A  ruing  claims  to  have  found  the 
Ixieilli  in  the  eartii  from  a  leper's  grave  (quoted  in  British  Leprosv 
Commission).  Various  specimens  of  earth  were  examine^l  by  thl»  Brit- 
isii  Leprosy  Commission  in  India,  and  in  several  instances  the  germ  was 
found.  Various  fish  have  been  examined  for  the  bacillus,  but  with 
negative  results. 

*  Qunrf.  Joiirn.  Microsc(*p.  Sciencey  London,  1880,  N.  S.  xx.  92-102;  Virchatv's  Arch  ^ 
ISSO,  IW.  79,  p.  31. 

-  Breshuur  Artzl.  Zeitschrifi,  179,  Nos.  20,  21 ;  Virchon^s  Archiv,  Bd.  84,  p.  514. 
^  SternlHjr^'.  Man.  of  Bacteriology,  1892,  New  York. 
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I        Among  others,  Bymn  m;nl(*  n  imrr  cnltiire  of  the  hflcilhis  in  agar- 
9g^*     This  he  hii.s  (K'scrihed   in  dt'tailJ 

In  1884,  Aniing  inticuluteil  Kfiinii,  u  Hawaiian,  with  lei>n>sy,  which 
was  followtMl  in  six  months  by  a  wf  11  nuirked  k-proy8  tiibori'h'  at  the  :?ite 
of  thi^  iniMMilatirm.     Thn-e  vi-aie  hiti-r  Keiinii  IkhI  woll  nuirkwl  Irprut^y. 


Fjg,  53. 


Discreilit,  however,  is  cast  iipnn  tliis  ex|k*rinieiit  lieeaose  the  iiepliew, 
M>n,  arnl  muterna!   first  tujusin  uf  Kcanu   wito  1('|H'I's, 

In  aiiiinals  Dainsch,  CanijKina,  and  Vossins  liave  siii'cee<h.^d  in  repro- 
dtK^ing  the  disease  in  /oco,  but  ncjt  elsewhere.  Melchior  and  Ortniarni- 
hiietvetk'd  in  distributing  tlie  disease  to  tlii'  vi  see  nil  rirtrans,  t^te,,  fnl  low- 
ing the  intrndnetion  ut'  a  tVeshly  ixtJrimted  leju'cMis  liilMTele  int*»  the 
anterior  i-hatnher  «tf  a  nibbitV  eye. 

Symi-h^ms.  — All  eases  begin  with  the  s;uiie  preliminary  nianifesta- 
t ions,  and  it  is  only  a  small  differentiation  whieh  th*termines  the  several 
stages,  The  ineubation  of  leprosy  is  nut  deJiiiite.  It  is  varitmslv  esti* 
mated  at  from  a  fvw  weeks  to  twenty  iir  even  forty  years,  and  the  time 
is  nfY(*n  wrongly  rt'ckoiH-d  from  the  [josN;iMi'  cxjHisniv  at  a  n'lnote  periiwl, 
when  it  may  have  rKmrrcnl  lar  netn-  reeently.  There  aix%  liuwever,  eer- 
tain  prodrdrjKd  manitestatiens  whieh  may  cli'tennine  the  period  id'  inva- 
sit^rj.  The  one  nmst  ennstant  symptom  is  the  LK'enrrenee  of  fever,  inter- 
mittent or  iriTgnlar  in  |K^rincls  and  in  tyjie.  Am«mg  the  other  notable 
synipfoms  an*  niahiist%  anorexia,  dysjx'|>sia,  t*|iistaxis,  ilrvness  tif  the 
nasid  pass:ig«*s  and  respimtury  tj'aet,  vertigo,  headiielics  and  ncMimlgias^ 
rhenmatie  [»ains,  artieular  |niins,  and  exaggrratt-d  Inneiions  of  the 
entaneous  fat  and  sweat  glands.  The  latter  esptM'ially  is  a  iKitahle 
symptom  in  deve!o[»ing  leprosy,  the  sweating  being  alin<>st  periixlieal 
and  associated  itither  with  nervous  than  with  fel)nle  disturl>ant^s. 
There  is  in  all  instanees  a  sense  of  anxiety,  of  untieipate*!  ealamity. 
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Tliero  may  he  pruritus  or  hypera^^tliesia  of  tJie  skin,  with   neuralgic 

jmin^  ill  all  IcH^atmii!^.  These  a  it  the  premonitory  evidences  of  lenrt^ 
often  ar-soeinted  witli  iiidelinite  ernption^  of  erythematous  piitehcs 
variou*  and  irregularly  seleeted  parts  of  the  body,  Ke<l  at  first,  the 
spots  beeoine  liro\vni.sh»  tlie  Ijortjer?  wlute  and  (K*casioiially  tliickeij<? 
Theee  fade,  aud  n:'appear  in  the  same  or  other  jmrtt?  of  the  bf.Hly,  son 
llulin^,  while  others  are  niakiufx  their  appearance.  Some  per^i^t 
ilays,  weeks,  or  months,  finally  fading,  often  qnite  rapidly. 

This  is  the  nnn-nlar  stage  «>f  k^|>rosy,  really  only  a  gnnip  i>f  svnil 
toius  of  the  |u'emonitory  stage.     Now  there  may  ajipear  buihe  nn  Xt 
extrefnities»  at  the  knee>  anrl  ellj(*ws^  wrists  and  ankles,  lnii  most  oft€ 
over  the  artieulatiuns  of  the  phalanges  of  the  lingers  and  toes.     Th 
may  come  in  groups  of  bnlhe,  none  larger  tlian  a  split  pea,  or  in  ^ing 
lesions  the  size  oi  half  a  pigeon\s  k^^y^^  which  appear  as  clear  blistec 
filleil  with  a  yellowish  white,  senii-transhieent  tlnid.     Quickly,  howevef 
they   bee<mie  elondy  and   pustular  if  they  do  ni>t  break  through  tlieii 
thin  wnlls.     Tliey  heal  cpiite  rapidly,  leaving  behind  a  faint  pigments 
tion  or  a  superticial  sciir.    Sueeessive  ernptions  may  recur  fcir  nionth:^  \ 
years  before  the  deternvinate  symptoms  of  confirmed  lepmsy  apjn 
These  may  be  chameteristic  at  the  start. 

The  tid>ereles  may  ajipcar  at  once,  uutl  fliey  vary  in  physii^al  ehurac 
teristics.     They  may  l)e  descrilK'd  as  s|>herieal  or  roniKkHl    ntwhisitic 
varying  from   the  .^ize  of  a  pin's   head   to  that  of  a  hazelnut,  hard  an 
elastic  to  the  touch,  pale  or  red  brown  in  color,  at  times  eoi^jicr  c^liivr 
smiKjth,  and  telangiectatic. 

In  the  negro  these  tumors  art^  sliiny  and  dusky  brown,  with  a  mi| 
hue  of  red,  the  surrounding  skin  being  much  darker  in  cidr^r,  esp 
iunuediately  [>roxiniate  to  the  periphery  of  the  lesion.     The  lesion 
discrete  and  fiu'm   distinct   individual    nodosities,  or  they  may 
confluent,  forming  irregular  oblong  or  gy mte  bunelied  nmsi?es. 

Often  the  eruption  begins  quite  ditferently.    The  macules  of  the  pr 
monitory   eruivtion   nuiy   renuiin  or  other  patches  form,  which   varj* 
size,  averaging  tire  size   of  tin*   ]ialm.      ITsually  simply  liyperaenne 
wine  colored,  they  may  be  violaceous,  livid,  brown,  yellow,  or  alnioi 
l)hi(*k.     The  (*entre  is  sometimes  darker  than  the   margin,   soniehmi 
depressed,  free  from  color,  an  annulatcd  lesion  tbrniing  the  |iutch. 

1.  The  Tubttridar  Type, — ^In  these  patches  the  tubercles  now  for 
There  is  a  smhlen  rise  of  temiMTatiire,  p<*rsi^ting  irregularly,  Th 
patehrs  thicken  and  grow  elevated,  lierH>me  uixlukited  and  bunehel 
tbrniing  irregular  uiRlositics  which  gnidually  nssume  shape,  Thev  mil 
remain  under  the  skin,  Init  mon^  «»i*teu  grow  until  they  are  much  eular 
and  Clause*  deformity  by  their  pnxligiousness.  This  constitute.s  l| 
tubercular  form  of  leprosy.  The  mtist  frequent  seats  of  the  lei^i<uis 
tlie  face,  the  bauds,  the  feet,  the  fon^arms,  ami  the  lower  extr€*niitie 
The  face  otfcrs  the  f'lvorite  location  for  the  eruption,  and  it  is  N?lectivr 
of  the  foreliead,  the  eyelids,  the  nose,  lips,  chin,  cheeks,  ami  ears,  TIic 
ncise  is  flattened,  intikmtedj  hypei1ro]jhied,  lobulated.  The  cheek^i  ; 
likewise  thickeucil,  bnuehed,  and  niKlulateil.  The  ears  become  leathel 
tiru^kened,  many  times  enlarged,  and  the  lobules  liang  {leiululous,  of 
a  mass  of  highly  developed  tnben^les.  The  tubercles  tend  to  eoiiftuend 
They  also  tend   to  grow,  and  may  beetime  immensely  hyiiertrt^nbi^ 
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exfoliate,  or  become  complicated  with  oedema.  Spontaneous  retrogres- 
sion may  obtain.  Then  the  lesions  soften,  sink  into  the  skin,  shrivel, 
and  finally  disappear,  leaving  a  pijgmented  spot  to  mark  the  site.  More 
often,  however,  the  process  is  different.  They  become  inflamed,  sup- 
purate, and  slough  in  part  or  entirely.  They  may  ulcerate  in  a  super- 
ficial way,  gradually  destroying  the  subjacent  tissues,  attacking  in  turn 
the  tendons,  ligaments,  and  bones.  On  the  mucous  membranes  the 
tubercles  ulcerate  readily,  producing  at  first  disturbances,  then  destruc- 
tion of  the  affectetl  region.  Within  the  nasal  cavity  the  septum  gives 
way  to  the  process,  and  early  in  the  disease  disfigurement  results,  with 
a  consequent  interference  with  speech  and  smell.  Leprous  deposits 
likewise  form  in  the  conjunctiva,  gradually  extend  into  the  cornea,  and 
affect  the  vision,  finally  causing  ulceration  and  blindness.  The  glands 
are  much  enlarged  in  all  regions,  but  particularly  in  the  submaxillary 
and  cervical. 

The  mental  faculties  are  not  much  affected,  excepting  that  there  is  a 
constant  anxiety  on  the  patient's  part,  anticipating  some  unknown  and 
inapprehensible  misfortune. 

The  testicles  gradually  atrophy,  and,  if  the  disease  begins  before 
puberty,  the  physical  development  is  greatly  retarded.* 

Tubercular  leprosy  develops  rapidly,  and  is  liable  to  attack  any 
region  of  the  body.  The  destructive  process  attendant  upon  the  ulcer- 
ating lesions,  especially  of  the  extremities,  is  more  than  likely  to  result 
in  mutilation  and  deformity,  in  which  this  does  not  differ  from  the  type 
presently  to  be  described. 

2.  The  AiKjedhHic  Type, — The  anaesthetic  or  tropho-neurotic  form  of 
leprosy,  or,  as  Leloir  calls  it,  the  "  systematic  nervous  leprosy,''  differs 
in  no  respect  from  the  tubercular  in  its  period  of  invasion.  The  bullous 
eruption,  however,  usually  appears  as  the  single  lesion,  incessantly 
re-iorming,  until  finally  there  is  only  an  ulcer  left,  which  becomes  obsti- 
nate and  j)ersists  with  constant  destruction  of  tissue.  From  this  periph- 
eral lesion  anaesthetic  or  nerve  leprosy  may  start.  Beginning  on  one 
finger,  the  balance  of  the  digits  of  the  affected  hand  will  one  by  one  be 
attJicked,  followed  by  those  of  the  hand  on  the  other  side.  The  feet 
may  follow  or  present  lesions  at  the  same  time.  This  is  often  the  his- 
tory. The  ulcer  becomes  a  trophic  one,  with  a  localization  in  the  fleshy 
part  of  the  heel,  great  toe,  or  the  ball  of  the  foot.  It  is  painless 
and  persistent.  It  is  characterized  by  the  sharply  cut  edges,  the  sur- 
rounding infiltrated  and  thickened  skin,  and  the  typical  nauseous 
discharge. 

The  anaesthesia  starting  from  these  lesions  extends  up  the  hand  and 
arm,  associated  with  loss  of  sense  of  heat  and  cold,  pain,  and  even  touch 
at  times.  Then,  or  before,  the  macules  of  anaesthetic  leprosy  ap|)ear. 
The  characteristic  and  most  important  lesion  of  this  type*  is  the  macular 
ptitch,  with  a  well  defined  pigmented,  usually  brown,  [K'riphery  around 
an  atrophic  centre,  free  of  color  or  of  a  [>archment  yellow  hue.  The 
etlges  are  often  thickened  and  elevated.  The  jMitches  are  often  serpigi- 
nous or  gyrate  as  a  result  of  confluence.  These  patches  are  always 
markedly  anesthetic,  the  discolored  parts  being  most  anaesthetic  and 
proportionate  to  the  degree  of  color. 

'  Neiaser,  in  v.  Ziemnsens  Cyclopcsdia. 
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Tlii^sL'  are  the  lesioiit*  of  the  eruptive  stage  of  the  ana?fi*thetic  type,  orl 
Lelftir'r^  **  period  of   iiivii!<iori/*     The  piitehes  them^-elveg   may  anoma-  * 
lously  beeoine  hypenesthetioj  or  |xiirit8  of  hyiRM'testhei^ia  <levelop  tit  other 
parts  of  the  body.     Likewise,  aiMes^thesia  may  occur  without  any  deter- 
ruiuiiijj;  letsiou:^.     Xetiralt^jic  pains  arc  eoiininni,  ajid  marked   thickening 
of  eertaiu  uerves  c»ceurs,  uotaldy  the  ulnar, 

Ju^t    here    an  almost   eoustaut  symptom    is  evident.     This  is    tlie 
anaesthesia  of  the  little  finger,  which  is  present  even  before  any  k-^ions  ] 
have  appeared  on  tlie  hand. 

Ft>llo\viii^r  the  eruptive  sta^e  is  the  j^>crnuinent  stage  or  the  stage  of 
degeneniliou.    It  is  markcfl  clinically  by  trophic  disturbanee>*,  atropbie*;, 
panilyses,  etc.     Motor  juiralyses  of  the  face,  hands,  and  feet  are  six»a| 
evitlent.     Insensibly  the  patient  loses  the  [Kiwcr  of  gmsping  olyeet.s,  thej 
sense  of  toneh,  as  well  as  loss  of  ninsele  contrul,  oeing  gone.     There] 
follows   muscle  atrophy   of  the   face,   distorting   It,   and   of  the   hand,  i 
causing  ciaitraetures.      Ecti^>pioi!  of  the   lower  hds   results,  so  that  the  | 
eyes  cannot  U^  cl«*se(L     Tlie  lips  become  tlabl)V  and  the  lower  one  droj>s. 
The  extensor  and  ilcxor  muscle^  <d"  tlie  forearm  contract,  and  the  ^•^chur-" 
hand  "  results.     The  muscles  of  the  lower  extremities  are  affected  in  ibeJ 
same  way.     A  shuffling  gait,  due  to  inability  to  rai.se  the  foet,  and  final 
incapacity  of  motion,  result.    Then  come  atrophy  of  tlie  skin,  shrinking  of  ] 
the  skin,  and  a  general  np[>earancc  of  senility.  There  are  unnicrous  trophic^ 
disturban<'es,  snch  as  falling  of  the  hair,  loss  uf  pigment  of  the  hair,  logs 
of  teeth,  slK^ldiug  cif  the  nails,  ulceration  of  the  gums  and  i>f  the  nasal 
passages.     The  ulcers  over  the  articulations  of  the  phalanges  extend  to 
the  articulation,  cause  the  phalanges  tf)  fall,  or,  iKx-urring  in  tlie  middle 
phalanges,  caus<*  shortening  or  eontmction*     Dry  gangrene,  or  necrosis, - 
occurs  :  alisnrptiou  of  the  liunc  and   deformity  result.     The   niutilatiug^J 
priH'css  may  progress  to  the  loss  of  the  entire  hand  ur  foot. 

3.   Thv  Mixe<f  Tiipi\ — The  ^*  mixed '■  type  of  lcpn»sy  is,  as  its  name] 
suggests,  a  combination  of  the  two  varieties  just  described.     It  is  tbeJ 
complete  development  <>f  tliese  two  stages,  with  the  symptoms  atid  cha-l 
racteristics  (d'  each.     It  may  btgin  with  tlie  amesthetie  macule  ami  tlie| 
pnimincnt    taiierclc,   both  well    defined  and  ix*curring  simultaneously. 
M«n'e  ottcri  one  variety,  usually  the  tubercular,  assumes  the  type  of  the! 
other.     In  this  I'orm  of  the  disease  tlie  lesions  are  perhap^  more  promi- 
n<'nt  and  the  sympt<jius  are  mon?  profound.     G^Alcma  of  the  extremi- 
ties is  quite  enmmon  ;  the  fingers  lo.s*.^  their  shaj>e,  become  tense  ami 
sliiniug,  1( Making  as  if  tiie  skin  would  l>urst.     Tlie  eiinrsc  and  the  result 
of  mixed  leprosy  are  thr^  same  as  witli  the  otlier  stages* 

I)lA(rN()sis. — The  diagnosis  of  leprosy  can  l>e  made  readily  when  th^l 
ilisease  is  well  th'veloped.  Tnb<*rcular  and  ana^thctie  lepn»sy  ratil 
scarcely  be  differentiated  until  tlte  lesions  have  matuivd.  In  the  former 
the  early  bullous  eruption  is  more  often  in  groups ;  in  the  latter,  in 
single  recurring  lesion. 

The  following  list  contains  the  determining  points  in  tlie  diagnc 
of  all  stages  and  ty[Mjs: 

1.  Habitat,  wlieilier  eianmunity  or  family  domicile ; 

2.  History  of  contact  with,  or  ex{K)Sure  to,  the  diisease; 

3.  Anspsthesia  ; 

4.  Trophic  disturbanres  ; 


PROGNOSIS—TREATMENT.  929 

5.  Eruptions  of  bullae  in  successive  crops  or  of  a  single  one  recurring ; 

6.  Perforating  ulcers  of  the  hands  or  the  feet ; 

7.  Muscle  atrophy  ; 

8.  The  "  claw-hand  f 

9.  Clubbed  fingers ; 

10.  Discolored  and  blunted  nails ; 

11.  Characteristic  anaesthesia  of  the  little  finger,  an  early  sign ; 

12.  The  leonine  face; 

13.  Leathery  ears ; 

14.  Ectropion  of  eyelids  and  lower  lip; 

15.  Persistent  mutilating  ulcers  at  the  articulations  of  phalanges  of 
fingers  and  toes ; 

16.  Deformity  of  fingers  and  toes  from  loss  of  phalanges; 

17.  Hunted,  anxious  look  ; 

18.  Loss  of  expression  in  the  face  ; 

19.  Finding  of  lepra  bacillus. 

From  morphcea  the  anaesthesia  and  color,  with  the  absence  of  the 
areola,  diagnose  leprosy.  Syphilis  is  diagnosed  by  the  color,  course  in 
development,  and  the  anaesthesia.  lodism  is  diflFerentiated  by  the  anaes- 
thesia and  absence  of  pustulation.  Sarcoma,  by  the  number  of  the  lesions 
and  the  anaesthesia.  MoUuscum  fibrosum,  by  the  consistence,  size,  color, 
and  duration  of  the  lesions.  Lichen  planus  is  diagnosed  by  the  color 
and  absence  of  subjective  symptoms ;  pemphigus,  by  the  location  and 
sequelae  of  the  bullous  lesion.  Dysidrosisy  by  the  location  of  the  lesions 
ana  the  recurrence  independent  of  season  and  of  treatment. 

Morvan^s  Disease, — If  this  is  not  regarded  as  a  variety  of  leprosy, 
or  if  leprosy  is  not  considered  one  of  the  causal  elements,  it  is  difficult 
of  diagnosis,  and  only  the  finding  of  Hansen's  bacillus  will  determine 
the  differentiation. 

Prognosis. — The  average  duration  of  leprosy  is  about  eight  years. 
The  mixed  and  the  tubercular  are  the  more  rapidly  concluded — in  fn)m 
four  to  twelve  years  unless  shortened  by  some  intercurrent  disease.  The 
spontaneous  involution  of  lesions  may  be  followed  by  no  recurrences, 
but  this  is  usually  only  a  process  in  the  final  result,  though  the  longevity 
of  the  individual  may  be  increased  by  this  remission. 

Death  is  the  ordinary  conclusion  of  every  case,  which  may  come  (in 
38  i>er  cent,  of  cases)  from  the  exhaustive  effects  of  the  disease,  from 
an  almost  necessary  septicaemia,  or  from  some  intercurrent  disease,  as 
nephritis  (in  22.5  per  cent.) ;  from  pulmonary  diseases,  including 
phthisis  (in  17  per  cent.),  diarrhoea  (in  10  per  cent),  anaemia  (in  5  per 
cent^,  remittent  fever  (in  5  per  cent.),  peritonitis  (in  2.5  per  cent.).^ 

Treatment. — The  treatment  of  leprosy  has  been  attempted  accord- 
ing to  almost  every  conceivable  method,  without  marked  results.  The 
Pharmacopoeia  has  been  exhausted  in  the  search  for  remcnlies  having 
specific  effect  in  the  control  and  cure  of  the  disease.  The  disease  stares 
us  yet  in  the  face,  unconquered  and  unabatin^. 

The  indications  for  treatment  follow  certain  well  defined  lines.  We 
must  consider — (1)  the  tonic;  (2)  the  jpalliative;  (3)  the  specific;  (4) 
the  tentative  ;  and,  finally,  (5)  the  prophylactic  treatment  of  the  disease. 
Recognizing  leprosy  as  an  as  yet  incurable  disease,  tonic  treatment  must 

*  Hillis'  table,  quoted  by  Niefiser,  loc.  cU. 
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^e  directed  at  maintaitiltig  the  streogth  of  the  individual  and  a!  c^od* 

ributiiJ^  as  iar  as  jiosj^ible  to  the  i^iipply  to  meet  the  iieL'es6:irY  wa?ite 

trvcbiuiie,  ursenous  acid,  iron,  qtimine,  cud-liver  oil,  hyiicii>hossphites, 

aiig-nau,  etc,  are  among  the  remedie^s  suggested  and  iisecf,     Dietarv 

d  hygienic  care  mu.st  be  included  among  the  tonic  measures  eni ployed 

•gular  Imths^  cold  or  hot^  vapor  or  medicated,  are  aUo  included  in  this 

^finition*     It  is  well  to  adopt  some  oae  or  more  tonic  remedies,  and  to 

[X^rtiist  in  them  throughout  the  treatment.     The  author  insists  ujK>n  the 

prolonged  administration  of  stn^chnine  sulphate  or  of  arsenous  adi 

™lliative  mea^nres  are  employed  for  the  symptoms  which  may  arise 

[1  the  course  of  any  given  ease  when  ordi nan  judgment  is  rcfpiinj, 

feuralgias,   rheumatism,  diarrhtras,  or  kidney  distnrljiinccs  must  ht 

reated  appropriately. 

By  sm^eific  treatment  we  mean  the  ^o-called  cures  and  remedies 
jlvanced  as  ™ibly  and  material h'  cheeking  or  removing  the  fiatent 
lEjinptoins  of  the  disease.  The  list  of  these  i^  legion,  but  some  of  estub- 
Iished  value  should  be  mentioned,  Chaulm<x>gra  oil,  (rtfnocardia  txiortita^ 
is  perhaps  the  one  remedy  of  this  class  fi>r  which  most  is  claimed.  It 
is  usc^d  both  externally  and  internally,  but  is  best  given  in  capsule  nr  in 
milk,  Tl*e  dose  varies  from  two  drops  to  as  much  as  ttie  stonmch  of 
the  patient  will  allow,  and  it  is  best  given  after  eating. 

Gui^un  oil,  DipferocftrpU4s  turbimitii^^  is  likewis^e  usc^d.    It  is  usuallj 

fiveu  with  lime  water.  Casliew-nut  oil  is  still  another  of  a  lai^ge  nmn- 
er  of  native  oils  employed  in  India, 

Unna  claims  to  have  cured  two  cases  with  ichthyol  internally,  using 
ichthyol,  pyrogallic  acid,  and  resort*in  externally, 

Salol  and  salicylate  of  soda  have  attained  a  degree  of  favor  recently, 
especially  in  the  Hawaiian  Islands.  Goldsclmiidt  of  Madeira  has  u.^.d 
europhen  by  hypodermic  injection  into  the  nixlules  and  patches,  and 
claims  results.  Tiie  europhen  was  incorporated  in  oil.  Tuberculin  was 
used  extensively  in  a  tentative  way  at  the  time  of  its  introduction,  but 
with  no  appreciable  benefit,  and  with  some  instances  of  decided  harm. 
The  author  recalls  one  case  in  which  death  was  materially  hastened  by 
its  employment. 

Since  Carreau's  monograph  on  the  use  of  chlorate  of  jx>tash  in  the 
treatment  of  leprosy  I  iiave  employed  this  drug  tentatively  in  several 
cases.  Tiie  first  case  was  enabled  to  take  as  much  as  380  grains  a  day, 
with  absolutely  no  intoxication  from  the  drug ;  the  quantity  of  urine 
was  undiminished  and  the  bowels  were  constipated.  The  drug  was 
found  in  the  urine,  but  there  was  no  evidence  of  kidney  disturbauce. 
This  treatment  was  carried  on  differently  from  Carreau^s.  He  l)egan 
with  large  doses,  and  increxised  tiiem  ;  I  began  with  small  doses,  and 
increased  them  gnulually  to  a  tolerant  point,  being  guided  in  tliis  by 
the  urine  and  the  condition  of  the  intestinal  canal.  In  no  instance  was 
it  necessary  to  stop  under  180  grains  a  day,  and  in  the  instance  quoted 
a  maximum  of  380  grains  was  reached.  In  this  patient  marked  ame- 
lioration was  produced,  but  only  after  a  change  of  climate  was  made. 
He  continued  this  line  of  treatment,  however,  and  for  a  period  of  over 
six  months  aveniged  over  two  hundn^d  grains  of  chlorate  of  jK)tash 
a  day.^     Of  2  other  cases,  one  responded  for  nearly  six  months,  but 

*  Dr.  J.  C.  Holliday's  (Hot  Springs,  Ark.)  notes  of  the  case. 
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relapsed  into  a  worse  condition  than  before,  and  the  other  died  with 
acute  parenchymatous  nephritis.  One  case  of  cure  (?)  occurred,  and 
is  worthy  of  report : 

H G ,  colored,  tubercular  type,  aged  fifty,  born  in  Mis- 
sissippi ;  lived  since  eighteen  years  old  in  Louisiana ;  worked  several 
{''ears  in  Mississippi  on  river  boats,  stopping  at  various  points,  some 
eprous  centres ;  a  cooper  by  trade.  Was  seen  first  on  the  24th  of  Febru- 
ary, 1893.  At  this  visit  a  careful  examination  showed  the  following 
condition :  A  tall  negro,  probably  six  feet  in  height,  African  in  type, 
rather  under  weight,  fairly  muscular  generally.  Presented  lesions  of 
marked  type  on  face.  In  the  interpalpebral  space  and  on  both  cheeks 
were  tubercles  varying  in  size  from  a  split  pea  to  a  hazelnut,  telangiec- 
tatic, firm  in  consistency,  shining,  and  each  one  anaesthetic.  There  were 
several  macular  lesions  on  the  trunk.  On  the  left  arm  there  were  three 
or  four  macular  patches,  not  elevated,  but  infiltrated,  well  defined,  how- 
ever, against  the  surrounding  skin.  On  the  hand  there  were  several 
small  tubercles.  There  was  already  loss  of  sense  of  touch,  with  pain, 
in  this  hand.  The  hand  could  not  be  closed  nor  could  any  object  be 
held  for  even  a  few  moments.  There  was  a  paralysis  of  the  muscles 
of  the  arm  and  forearm,  and  the  patient  had  to  be  assisted  in  undress- 
ing for  the  examination.  He  complained  of  frequent  paroxysmal 
"  rheumatic  "  pains  in  the  arm  aiFected.  No  bactenological  examina- 
tion was  made,  and  no  photograph  could  be  had  on  account  of  the 
inclement  weather.  Ichtnyol  was  prescribed  internally  in  doses  of  5 
drops  t.  i.  d.,  and  also  in  3  per  cent,  ointment ;  benzoinated  lard  was 
usea  for  local  inunction. 

On  March  3<1  the  local  application  was  changed  to  the  officinal  iodide 
of  lead  ointment. 

March  28th.  Since  last  visit  the  patient  has  had  an  eruption  of 
bullte  on  arm,  some  of  which  have  left  small  ulcers.  Advised  oxide  of 
zinc  ointment  to  arm.     Ichthyol  continued. 

April  4th.  Arm  improved.  Stopped  ichthyol  and  prescribed  chlor- 
ate of  potash,  gr.  xv,  t.  i.  d.,  in  sweetened  water. 

April  11th.  Lesions  on  face  smaller,  better  use  of  hands,  arms  bet- 
ter, lesion  on  arm  healed,  (ieneral  sensation  improved  in  hand.  Bowels 
very  1(k>sc  ;  several  actions  daily,  "  almost  white."  Diuretic  action 
marked.  Pain  in  left  ankle.  Discontinued  potassium  chlorate.  Bis- 
muth subnitrate,  gr.  x,  t.  i.  d.,  internally. 

April  22d.  Tubercles  on  face  still  smaller,  flatter,  and  softer.  Other 
lesions  (macules)  smaller  and  no  longer  ana^thetic.  Resumed  potassium 
chlorate  (gr.  xx,  t.  i.  d.). 

April  27th.  Better,  feels  weak,  anorexia,  bowels  loose.  Discon- 
tinued chlorate  of  potash.     Ordered — 

^.  Tinctur»B  nucis  vomicae,  Z}  ; 

Tinctur»B  cinchona  comi)ositae,  Sjss ; 

Tincturse  gentianse  com|)osita?,  q.  s.  ad  Siij, — M. 
Sig.  Teaspoonful  throe  times  a  day. 

June  15th.     Tubercles  on  face  gone  ;  slight  pigmentation  remi 
in  loco.     Ordered  str>xhnine  sulphate  ^  grain  three  timeci  &  ^ 
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LEPROSY. 


July  15th.     No  leBions  anywhere  visible;  patient  hag  complete 

of  hands.     Has  n\sumed  his  <x*€iipation.     Feels  well.    Some  anfeethf 
of  left  arm  and  hand, 

Oetoljer,  18U»i.  Patient  rejwrt.s  for  observation.  No  symptoms 
whatever  of  lejirosy*  No  indieation  of  former  lesions  iR'vond  the  pig- 
mented spots  in  the  site  of  the  former  tribe rek's  on  the  i'aee.  (It  is  com- 
mon amon^  the  uegrtK's  to  timJ  [ti^meiitation  fr>l lowing, often  |x*miMnenlly^ 
any  inrtainmatory  eonditions.) 

C'arreim  has  enijihasized  the  possible  advantagi*s  in  this  drug,  but  in 
his  two  eases  reporteii  tluTf  v%*^re  sueli  violent  toxie  symj>toms  that  he 
desisted.  As  early  as  1800,  (liisholm'  re|X)rts  tin*  eiire  i>f  one  fase  with 
the  ojti/(/enatt'd  muriaie  of  pottuth^  administered  in  doses  of  30  grains  par 
dietn^  effected  in  **  about  six  we<*kfi.''  The  aecidental  poigoning  ot  ft 
pitient  of  Carrean's  by  a  bite  from  a  native  veimmuns  snake  h^:!  liim  to 
nst*  tlie  drug,  and  he  wits  up|Kirently  ignorant  of  its  earlier  nsjigep 
although  ( InshtibiTs  tii-hl  of  observation  was  nho  in  Jamaica. 

It  is  a  popular  belief  among  the  natives  of  South  Americ-an  e<inn- 
tries  that  the  l»ite  from  a  venomous  snake  will  result  in  the  cure*  of 
lepn»sy.  C'arrean's  observation*  woidd  give  this  legend  some  color,  for 
in  his  case  the  nodules  of  eiaifirnied  tubennilar  leprosy  disiipjjeured  ai^ 
the  vietim   reeovered  from   the  iuHut^nee  oi'  the  snake  venom, 

Winslow'^  gives  a  vt*ry  gmiihie  lieserijititm  tif  a  fatal  result  in  a  <r«-He 
in  which  the  {mtient  subjeeteif  liimself  to  tlie  bite  of  a  mature  mttle- | 
.<nake. 

The  I'eeent  exjieriments  of  Fmser*  and  of  Calmette  wouUl  place  the  I 
possibility  of  experluieiit  in  this  line  within  reaeh.     The  author  believes 
that  ihe  in\v\^tigtitiou  of  the  etfeet  of  *' anteveneue/Nu"  attenuated  snake 
venom,  u])on   the  lejirous  suhjei-t   might   result   in  a  new   t  hem  pen  tie  j 
measun*  for  leprosy. 

It  is  insisted,  however,  that  the  tonie  treatment  of  leprosy  miii»t  | 
be  constantly  em|iloyedj  even  at  the  risk  of  liepreciating  the  value  of 
the  hitter  ex|M'riments,  as  the  patient  is  the  first  considerati<m.  Within 
the  |Kist  year  Ih.  Jniui  ile  (arrasquilla  of  Bogota,  U.  8*  of  Colomliia. 
has  pul)lislied  a  report  of  spven^l  rases  treated  with  serum  derived  fr<»m 
lepnms  hrsious.  From  his  ri'port,  marked  improvement  oeeurred  in  all 
types  tn*ated;'' 

Surgical  pi^nedures  are  often  indieatc^l  in  the  course  of  the  di^eae^ij 
but  onliuarily  these  are  met  by  the  enstomary  surgical  judgment,! 
Nerve  stretrhing  tVir  the  ivlief  of  thf  |>enphenil  neuralgias  or  with  a  | 
view  of  iutrrru[>tjng  the  leprous  pnieess  is  sometimes  resorted  to.  Am- 
putation of  an  extremity  nr  digits  affected  is  suggest<xl,  as  giving  :ij 
|M>sMible  chance  in  alnirting  the  rlisease. 

Prophi/htj-l^, — The  prophy  lactic  treatment  is  directed  to  two  iKitnts:! 
Fipstt  tiifiinduaf  i^ohiioit  in  its  strictest  .sense  would  pret*liule  the  |^*^| 
sibility  of  spreading  the  ilisease.     This,  however,  is  scarcity  pmetifidde. 
Individual  caution,  then,  is  the   next  best   measiure.     Here  cleaidim^^^i 


»  EilMurtfh  Med.  and  Smy.  Jouhk,  \BOiK  p.  39. 

'  (JfnmmUiim  au  Tniitemrnt  tit  tn  J^pre,  I*le.-A-Pitre,  Jfttoaicfl,  1892; 

•*  (ifsntxt  Ctinicy  Cinctntuiti.  1874^  vol,  vi.  p.  130. 

*  Hvit  .\fed.  JmtriK,  Juno,  1^95. 

^  At'tt*  fhieam  Med,  arid  Surtj.  Juut'TLf  Nov.,  IBOfi^ 
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due  protection  of  open  lesions,  the  use  of  individual  utensils  in  the  house- 
hold and  of  individual  sleeping  apartments,  clothing,  bedding,  etc.,  with 
absolute  prohibition  of  the  family  and  social  osculation  and  of  the  sexual 
relation,  are  the  indications,  though  difficult  to  maintain. 

St^cond,  Puhfir  Protection. — There  should  be  some  protection  offigred 
the  public.  Moses  promulgated  stringent  laws  w-nich  today  seem 
inhuman,  while  the  popular  horror  of  the  disease  has  in  no  way  abated. 
In  this  age  of  multiplying  calamities,  however,  it  needs  more  than  a 
piLssing  apj)eal  to  stimulate  the  public  spirit  to  an  active  interest  in  a 
possible  danger,  apparently  on  the  increase.  Leprosy  is  a  preventible 
disease,  even  though  the  question  of  infectiousness  is  still  an  open  one. 
This  prevention  must  come  through  State  or  national  intervention. 
Where  the  control  depends  upon  political  State  boards  of  health,  with 
only  a  subsidiary  idea  of  the  demand  and  necessities  of  an  exposed 
public,  there  must  be  conspicuous  failure. 

Norway  and  Sweden  have  settled  the  question  by  national  legislation. 
The  Sandwich  Islands  have  likewise  systematically  improved  their 
methods  of  controlling  the  disease.  Louisiana  for  years  has  made 
abortive  attempts  at  the  control  of  the  disease,  and  within  a  year  has 
created  a  State  boanl  of  control,  with  only  restricted  functions,  and 
these  further  restricted  bv  an  apathetic  public.  California  has  not  yet 
succeeded  in  this,  exposed  as  she  is  to  a  constant  source  of  infection  from 
the  Sandwich  Islancls,  China,  and  Japan. 

At  best,  State  legislation  only  temporizes.  As  each  State  adopts  laws 
for  the  segregation  of  the  afflicted,  these  poor  creatures  only  make  mat- 
ters worse  by  removing  to  a  neighboring  State  which  is  without  laws 
of  either  protection  or  extradition. 

It  is  a  vital  and  pregnant  question  for  the  National  Congress  to  dis- 
cuss and  dispose  of  before  the  need  becomes  a  crying  one,  and  before 
the  disease  l^ecomes  so  disseminated  that  a  more  than  active  effort  will 
be  required.  The  question  of  State  rights,  it  is  contended,  would  oppose 
national  interference.  It  would  only  require  the  passage  by  each  State 
of  an  act  granting  the  national  government  requisition  upon  an  alleged 
Icjier.  More  than  this,  State  boards  of  health  could  be  forced  to  re- 
mand recognized  lepers  to  a  national  asylum.  In  this  way  systematic 
organizinl  segregation  would  result,  placed  in  the  hands  of  those  capable 
and  (empowered  to  care  for,  control,  and  investigate  the  disease. 


F  ¥1  ti  «-l*  •    f    F 
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TETANUS. 

By  JAMES  STEWART,  M.  D. 


Deftnttiox. — ^Tetanus  b  an  acute  infecdous  disease  of  the  nervoos 
sy>teni,  characterized  by  persistent  tonic  spasm  of  certain  mascle^,  with 
violent  exacerbations. 

ETioi»iY. — Tetanus  is  due  to  infection  bv  the  tetanus  bodllos. 
Thi^  bacillus  was  first  discovered  by  Nicolaier  of  (Jottingen  in  1885  in 
ganlcn  eanh.  Kitasato  in  1889  was  the  fir^t  to  make  a  pure  culture 
of  it.  It  is  a  slender  rod  with  rounded  ends.  It  is  only  slightly 
motile.  It  develops  best  at  the  normal  temperature  of  the  body. 
Expor^l  to  a  temperature  of  42®  or  43°  C,  it  quickly  presents  invo- 
lution forms,  and  at  a  temperature  of  60®  C  it  is  promptly  destroyed. 

It  is  distinctly  anaerobic,  the  presence  of  oxygen  quickly  destroyii^ 
it.  If  protected  from  air  and  l%ht,  the  spores  in  a  culture  remain 
virulent  for  more  than  a  year.  At  a  blood  temperature  in  thirty  hours, 
and  at  the  temperature  of  an  ordinary  room  after  a  week,  spores  develop. 

Tet«na»  liAcillas :  A.  regcUtiTe  ffUce.  from  leelatiii  caltme :  B.  tpore  stage,  sbowine  pin  thApef 

•  Abbott  >. 

The  rods  swell  at  one  end,  formii^  characteristic  jHUshaped  bodies.  The 
sp>re  formation  is  devoid  of  modlity.  It  is  also  much  more  resistant 
to  the  action  of  heat  and  antiseptic  agents  than  the  vegetative  form,  the 
former  resisting  the  action  of  a  5  per  cent,  solution  of  carbolic  acid  for 
fifteen  hours  and  1.10  per  cent,  of  corrosive  sublimate  for  three  hours. 

Our  present  exact  knowledge  of  the  nature  of  the  action  of  the  teta- 
nus poisrm  has  been  derived  chiefly  from  experimental  work  on  mice 
and  rabbits.  The  symptoms  of  tetanus  in  there  animals  are  similar  to 
those  met  with  in  man. 

The  period  of  incubation  varies  cr»n>ideraV»ly,  depfwlinjr  '»n  the 
quantity  and  virulence  of  the  pois^m  and  the  riu«<-eptil>ility  of  the  ani- 
mal. In  rabbits  it  is  about  the  ssLme  as  in  the  human  «nV»j^t.  frr»m 
eight  to  fourteen  days,  while  in  the  mouse  it  is  seldom  lonjrer  tVian  thive 
davs.     The  spasms  appear  in  the  lower  animals  first  in  those  mii^.les 
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of  tlip  ]iart  wbtcli  is  the  seat  of 
I  and  involve  the  entire  muj>culEr 
m  uy^ttgd  into  the  veios  nr  into  the  iK*ri- 
^  of  «  genei^l  character, 
poi$€fn  can  usually  \ye  discovered  m 
It  kis  hr^n  recognized  ibr  niiiny  yean^i  that 
tr  ir^re  nion?  liable  tu  l>e  followe<! 
F«r Maaer^  woQnd:§  inflicted  with ^plinter^ of 
kfWmA ifcgfie  eftBtaminaced  witli  earth  or  ui!h  the 
be  especially  daii^enuis    in    lliia 
loQ^  bt>fbre  the  dii^over\^  of  tlif' 
I  It  •!«  aoD^fleiied  poi^iblc  for  tt^ tannic  tu 
Tfie  tetanus  bacillus  and  ii|H^rep  have 
I  eirth  and  in  all  kindt^  i»f  earthv 
ttfes,  in  ^{>lintei^  from  the  th  Km  iig, 
rt,  the  |K>i!^»ii  ni:\v  lie  naid  t<*  he  so 
i^e^J  how  c\mi[iainitively  mn.4y  the 
Dshle  when  we  reeolk'ct  that  the 
easpi^ure  to  oxygen,  a   ihw  liours* 
tl*'  toxic  jmjperties*     It   lhert*fort* 
f^  e3— ^^H  in  tleep,  im*  net  rating  wound.*.     Teta* 
t  *w!y  dcvelii|M^  irimi  the  iutroductioii  of  the 
Tam  a  wociniL     ElxpetituentaOy  it  citunot  lie  induced  id 
tiiPJiagti  tjie  stomach  or  re^pimtoiy  ti^et.     A^  far  m 
dm  mtMm  m  true  ol"  man.     T^*  aK^eount  for  c^^es  of  w lint  wii^ 
liie  tetanu.s  it  is  neeebv^r)'  to  a.%-^unie  ri«»ine 
!  in  Bome  part  which  ha^^  c^^jK«d  uoti**t\      II 
the  tetanuti  poison  i*^  iutrmliiccd  ahim\  aiid 
^^-^imA   ^   ^^^  *   TT^IfTiur  abra.-i* »n   nuiv  hen!   I>y  fwi^t   iiiteiition.      A^  tlie 
tvtmniss  \t*^Iie'  has  DO  pyogenic  properties,  no  pus  or  other  discharge 
>ir.    ^   *c>"**rni.     In  the  present  state  of  oiir  knowledge  mc  must  eon- 
.;uite    trai   tie  :K>i^>n  of  tetanus  is  always  introduced  through  an  actual 
c^^^o'ti    I     t>^  -^'Q  v>r  muiHHis  membrane,  the  lesion  in  some  cases  being 
^.    r^'U-ijc  ^^f  ^  ^May  have  healeil  completely  before  the  symptoms  of 
a^     K'xf««     at^»^   ieve loped. 

:  sac-  H^*i  "Itezirty  proven  that  the  symptoms  of  tetanus  are  not 
*t-.*.-j«x  'A»v>vtc  >v  tie  hdoiUus  directly,  but  through  the  action  of  a 
^.^a  ^♦t^t-ace^  bv  15  at  the  seat  of  the  wound.  The  filtrate  of  a 
^*i»vt^^  vatllutr  .ttfeire  which  is  perfectly  free  from  the  bacillus  cjin 
K*u-  t?\  >;inie  s^mpt^^is  as  the  injection  of  the  bacillus  itself:  this 
>^;w^  titn.    tK?  p«;ii^)a  ejdsts  as  some  chemical  substance  separable  from 

V   str>«.t*   tttiKil*  ti»>i»  ;i  tetanus  culture  of  four  weeks'  growth  placed 

4       -vv>n^  >   ukaiine  ^^rape-sugar  bouillon  contains  the  poison  or  poisons 

I  t^    <»tv'^*  -iiatje.  a  quantity  not  exceeding  the  0.000005  c.cm.  of 

.-         >^.t    vutic  ^ifix'tent  to  kill  a  white   mouse.     If  kept   in  a  cool 

..iv        .V.     H>»ue«e*l  tnnu  the  light,   the  filtrate  retains  its   ]>oisonous 

^   ^v   -.i^    uK»i5»n5ced    tl>r   many   months.     Brieger   has  obtained   two 

\v  ,v     >  v.ii  ^   r»»iu  ^ich  titrate,  to  which  he  has  given  the  names  of  (rtanin 

V,  ...,;>.*,    tuii  .>f  which  he  found  were  ca|>al)le  of  causing  death 

<       .!*...>   victi  ill  the  symptoms  of  tetanus;  but  very  large  quantities 
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of  both  were  necessary  to  induce  the  symptoms  of  tetanus ;  hence  it  is 
to  be  concluded  that  neither  of  these  bodies  is  the  active  chemical  agent, 
seeing  that  the  very  smallest  quantity  of  the  filtrate  is  sufficient  to 
induce  a  fatal  result. 

Brieger  and  Frankel  liave  obtained  a  toxalbumin  through  precipita- 
tion with  alcohol,  which  they  found  much  more  active  than  the  basic 
bmlies  discovered  by  the  former.  Even  this  toxalbumin  is  much  less 
poisonous  than  the  filtrate  itself.  Further  experiments  in  this  direction 
have  not  as  yet  led  to  any  definite  knowledge  as  to  the  composition  of 
this  remarkable  poison.  It  probably  is  not  an  albuminous  body,  as  it 
develoi)s  readily  in  matter  free  from  albumin. 

Tetaiuis  occurs  at  all  periods  of  life.  It  is  met  with  in  newly-born 
children  (tetanus  neonatorum)  and  in  advanced  life.  It  is  more  frequent 
in  males,  on  account,  no  doubt,  of  their  greater  exposure  to  the  exciting 
causes.  It  is  considered  to  be  more  frequent  in  the  dark-skinned  than 
white  i>eople,  even  in  the  same  country.  It  has  long  been  recc^nized 
that  it  is  much  more  frequent  in  hot  than  in  cold  countries.  In  the 
East  Indies,  Central  America,  and  the  West  Indies  it  is  much  more 
common  than  in  Europe  or  North  America. 

The  development  of  the  tetanus  bacillus  is  favored  by  its  being 
introduced  in  com|)any  with  other  bacilli,  especially  those  having  pyo- 
genetic  properties  (streptococci,  staphylococci,  etc.).  It  was  formerly 
taught  that  cold  was  an  exciting  cause  of  the  so-called  idiopathic  form, 
but  in  the  light  of  recent  researches  this  idea  must  be  given  up.  The 
not  infrequent  appearance  of  tetanus  in  soldiers  wounded  in  battles  can 
be  more  readily  explained  by  the  contamination  of  the  wounds  with  earth 
than  by  supi)osing  that  cold  is  an  active  agent. 

In  all  probability  mental  anxiety,  alcoholism,  and  other  debilitating 
causes  have  a  more  or  less  predisposing  influence,  as  they  lessen  the 
resisting  power  of  the  tissues  in  general. 

Puerperal  tetanuSj  a  not  uncommon  variety  in  hot  countries,  but 
extremely  rare  in  temperate  climates,  is  one  of  the  most  serious  forms  in 
which  the  disease  is  met  with.  It  occurs  after  abortion,  and  also  after 
labor  at  or  near  the  full  time.  It  generally  occurs  where  there  has  been 
some  complication,  either  during  or  after  the  expulsion,  hemorrhage, 
conditions  requiring  the  use  of  the  forceps,  adhesion  of  the  placenta 
being  the  most  frequent.  It  is  not  necessary  to  assume  that  in  puerperal 
tetanus  there  is  any  special  cause  or  factor  at  work  other  than  the  bacillus. 

Tetanus  neonatorumy  like  the  puerperal  variety,  is  a  disease  essen- 
tially of  tropical  countries.  There  is,  however,  one  striking  exception 
to  this  rule :  in  the  island  of  Heimacy,  near  Iceland,  the  population  at 
one  time  was  kept  up  only  by  immigration,  almost  all  the  children 
dying  from  tetanus.* 

The  infection  in  tetanus  neonatorum  occurs  through  the  umbilical 
wound.  Tetanus  occurs  also  after  the  operation  of  circumcision  in  hot 
countries. 

Pathological  Anatomy. — In  a  few  cases  of  tetanus  slight  changes 
have  been  found  in  the  central  nervous  system.  It  is,  however,  ex- 
tremely doubtful  whether  they  have  any  significance,  being  probably 
the  result  of  the  fever  and  convulsions  directly,  rather  than  the  effects 
*  Gowen^  Diseases  of  Nervous  System,  vol.  iL  p.  679. 


.  r-L;L^.  :-•::;. .rrhagi>.  The  woi 
>■  i  "Li'-  .:-::i:riztil  or  in  a  state 
'-.  -^  -  -  •-.-  diHiivertnl  after  deal 
>"••!  :  :n«/ul^iiMn  varies  be 
;  tL-ir  :"  accidental  inix'ulation 
.1  -_i-  .-izz  hand  the  first  synipt 
: '       I-  th-r  ^rvat  majority  of  e; 

-  >.  1 .  ::.r  nrst  symptom  usu 
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The  rigidity  of  the  diflFerent  muscles  is  an  almost  constant  condition 
during  the  progress  of  the  disease,  varying,  however,  from  hour  to  hour. 
It  often  ceases  during  sleep,  whether  brought  about  sfKintaneously  or 
artificially  (chloral,  opium,  chloroform).  The  muscles,  however,  at 
once  assume  their  rigid  state  when  the  piticnt  awakes. 

In  addition  to  the  constant  rigidity,  in  nearly  all  severe  cases  are 
sudden  exacerbations,  coming  on  with  great  suddenness  and  lasting  from 
a  few  seconds  to  two  or  three  minutes.  The  previous  muscular  distor- 
tions are  greatly  intensified.  The  contractions  of  the  features  are  friglit- 
ful  to  behold.  The  face  and  extremities  become  livid.  The  tongue 
may  be  caught  between  the  teeth.  These  intermittent  paroxysms  may 
arise  spontaneously  or  from  some  outside  irritation,  such  as  a  draught 
of  coM  air,  the  least  touch,  or  a  voluntar}-  effort.  The  suffering  of  the 
patient  is  agonizing  in  the  extreme.  During  all  tliis  suffering  the 
mind  remains  clear. 

The  temperature  varies  much  in  different  cases.  Frequently  it  has 
been  found  normal  throughout  the  entire  course  of  the  disease.  As  a 
rule,  there  is  a  moderate  pyrexia,  from  101°  to  102°  F.  In  fatal  cases 
the  temperature,  if  not  elevated  in  the  earlier  stages,  generally  rises  to 
103°  or  104°  F.  before  death.  In  those  cases  where  pyrexia  is  present 
throughout  it  is  usually  found  that  there  is  no  morning  fall  or  evening 
rise.  Sometimes  a  slight  rise  during  the  |x»riod  of  exacerbation  has  been 
noticed.  Again,  very  sudden  and  verj'  irregular  changes  occur  in  the 
course  of  the  pyrexia.  Hyperpyrexia  is  not  infrequent  in  the  fatal 
cases,  the  tennKjrature  rising  for  some  time  after  death.  Temperatures 
of  110°,  111°,  112°,  113°,  and  even  114°  F.,  have  lieen  recorded. 

The  cause  of  the  pyrexia  is  not  fully  established.  Xo  doubt  the 
ex(;essive  muscular  work  is  an  important  factor.  The  writer  has  met 
with  hyjwrpyrexia  in  a  fatal  case  of  strychnine-j)oisoning.  One  hour 
before  death  the  temperature  was  found  to  l>e  108°,  and  in  half  an  hour 
it  had  reached  109°  F.  The  same  cause  l)eing  at  work  in  tetanus — 
muscular  overaction — will  account  for  some  cjises.  It,  however,  must 
be  remembered  that  in  pontine  and  cervical  cord  lesions  hyperpyrexia 
is  a  fairly  common  symptom. 

The  pulse  is  slightly  quickened,  especially  during  the  acme  of  the 
paroxysms.  It  is  often  small  (vasomotor  spasm).  In  fatal  cases  it 
becomes  very  weak  and  rapid,  100  to  200  in  the  minute. 

In  severe  cases  the  skin  is  bathed  with  perspiration.  The  urine  is 
usually  scjinty  and  high  colore<l.  The  amount  of  nitrogen  excreted  is 
said  not  to  be  increased,  even  wlien  pyrexia  is  present.  The  patient 
may  be  unable  to  pass  urine,  owing  to  the  spasms  of  the  abdominal 
muscles.     Obstinate  constipation  from  this  i^use  is  the  rule. 

Cephalic  Tetanus  or  Hydrophobic  Tetanus. — Under  this  heading 
it  is  necossjiry  to  desc»ribe  a  rare  variety  of  tetanus  which  was  first 
observed  by  Rose.     It  results  from  wounds  in  the  rmon  inner* 
by  the  cranial  nerves,  especially  the  fifth.     The  speoial  featiur 
variety  is  that  the  trismus  is  asso(;iated  with  paralysis  of  ' 
the  same  side  as  the  injury.     Usually  there  is  also  mail 
the  pharynx  and  (esophagus,  hence  the  term  hydrophobif 
ad<liti(>n  to  the  jximlysis  of  the  seventh  nerve,  paralyv 
and  fourth  nerves  has  been  met  with. 
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Tlie  paralysis  of  tlie  faeial  htus  tlie  distribiitioD  of  a  peripheml  paljiT,  < 
but  it  is  iKit  attemled  with  any  changes  in  the  electrical  reactions.  In  the  1 
fewca^es  exaniiiied  after  deatli  iii>  iuflatiimatorv  ur  degenemtiv^e  changed] 
have  been  fomul  in  tlie  nerve.  These  taetSj  together  with  the  obser\*a- 
tion  that  in  sume  (-its<'s  the  [Kinilysis  has  tlisapi)eai'ed  after  a  few  day.% 
wliilr  the  tetanus  symptnins  have  steadily  progressed  to  a  fatal  ending,  I 
h'lid  strong  support  to  the  view  that  it  is  brought  about  in  a  reflex  J 
mannei',  and  is  not  due  to  any  coarse  lesions  in  the  nerve  trunk, 

Cej>liabe  tetanus  riin.«i,  a?  a  rule,  a  feverless  eourse. 

Coi  RSE  OF  Thtam's,— The  duration  of  tlie  disease  is  very  variable. 
In  very  rare  eases  a  slight  but  temporary  rigidity  of  the  nius<-'les  of  the 
neek  and  jaw  is  the  only  nianifestatit>u  of  the  poison.  Caste's  presenting 
such  a  efiurse  have  been  called  abortive  f<»rrns.  It  h  more  tlian  doubt- 
ful wliether  it  can  be  fully  established  that  sucli  eases  are  n^lly  tetanuei. 

In  xevy  severe  eases  death  may  take  place  within  twT»  or  three  days  I 
or  even  in  a  shorter  [)eri(>d,     Tlie  duration  in  a  fatal  ease  is,  however,! 
usually  fntm  eight  to  twelve  days.      In   the  causes  tliat  ret^over  the  ilis- | 
ease  ends  vvrv  gradually »  the   intpnnittent  spisms  disiippearing,  and 
tlien  more  slowly  the  ji^tTsistent  rigidity  ceases, 

Kecoverj'  is  usually  complete  in  from  three  to  six  weeks.     In  the  | 
ease  already  alluded  to  of  accidental  inoculation  wth  a  tetanus  filtrate  the 
eynipti^nis  had  all  disip|X'arcd  on   the  forty-first  day  in  the  same  order 
in  which  they  appeared.     True  relapses  are  unknown  in  tetanus. 

I>eatli  may  be  brnught  about  in  various  ways.  In  the  arutest  ca^eg 
it  is  usually  jjroduccd  tlirougli  spism  of  tlie  respimtury  muscles,  death 
being  due  to  asjvhyxia  through  the  arrest  of  respiration.  Sudden  death 
may  also  arise  from  canliac  failun^  during  a  iiaroxysm, 

Deatli  may  be  slow,  due  t<i  gnidual  exhaustion,  <_*ases  are  re|)ortrd 
wliere  the  j^itient  succumbed  from  exhaustion  even  after  all  sjm^siii  h«ul 

Diagnosis. — ^During  the  first  few  days  there  may  be  uncertainty  a» 
to  the  nature  of  the  disease.     The  stiftness  of  the  neck  may  be  mistiiken 
for  rheumatism,  but  it  is  s(X>n  followed  by  the  trismus,  which  clearly 
points  to  tetanus.     In   trismus  frtaii  dental  irritatiun,  tonsillitis,  or  in-        ^ 
flammation  of  thi^  trm porn-maxillary  joint  there  can  be  no  difficulty  in  ^H 
making  a  ditfcn^utial  diagnosis.  ^M 

The  chanit*tcrs  of  the  devchi|>cd  disease  may  lie  simulated  by  Mrjeh- 
niue-|)oisoningj  hytln^pholna,  hysteria,  and  tetany.  In  stiTchnine-|K>i- 
suning  the  onset  is  suthlen,  the  spasm  being  general.  In  tetanus  the 
onset  is  slow  and  progressive,  the  spasms  iK'ginning  in  the  jaws  and 
neck  and  involving  llu^  trunk  muscles  after  snmc  lH»urs  **r  even  day*** 
In  strychniue-poisoning  the  muscles  of  the  extremities  are  mi>re  atfeftt*<i 
than  those  of  the  tnnik  ;  the  contrary  is  the  case  in  tetanus,  the  upper 
extremities  Ix^ing  very  mrely  the  seat  of  sjxism.  The  reflex  excitability 
in  St rveh nine- poisoning  occurs  early,  M'hile  it  is  a  late  event  in  tetania. 
In  the  former  death  or  recovery  takes  place  in  a  few  Inairs,  wliile  in  the 
latter  it  is  usually  a  <pu^stion  of  many  days.  Tiie  differences  an*  so 
striking  that  (»nlinarv  care  in  examination  should  prevent  a  mistake. 

In  hydroiihobia  the  first  symptoms  are  attacks  of  difficulty  i»f  breath- 
ing from  attempts  to  swallow.  There  is  no  rigidity  of  any  of  the  mus- 
cles in  the  early  stages  of  the  ilisease.     In  tlie  Liter  stageji  tlie  tetanoid 
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attacks  do  not  resemble  those  of  tetanus.  The  dilFcrenee  in  the  incu- 
bation period  and  the  previous  history  afford  in  themselves  sufficient 
evidence,  in  the  great  majority  of  cases,  to  clearly  differentiate  between 
the  two  diseases. 

Trismus  lasting  a  few  hours  or  days  is  sometimes  met  with  in  hys- 
teria, but  it  is  not  accompanied  with  the  other  symptoms  of  tetanus. 
If  there  is  general  tonic  spasm,  it  alternates  with  general  convulsions. 
Its  onset  is  sudden,  as  is  also  its  disappearance.  Further,  there  will  be 
a  histor}'  of  similar  previous  attacks,  together  with  the  stigmata  of 
hysteria. 

The  positions  of  the  hands  and  arms  in  tetany  are  sufficiently  charac- 
teristic to  prevent  any  mistake  being  made  in  diagnosis. 

PROGNasis. — In  all  the  different  types  of  tetanus  the  mortality  is 
very  high.  It  is  greatest  in  the  puerperal  type,  extremely  few  cases 
recovering.  It  is  said  that  recovery  is  almost  unknown  in  tetanus  after 
abortion.  In  the  other  varieties  it  ranges  between  45  and  90  per  cent., 
as  a  rule  being  nearer  the  latter  than  the  former  figure.  The  severer 
the  injury  the  graver  the  prognosis.  Tetanus  following  lacerated  wounds 
or  com|K)und  comminuted  fractures  is  more  serious  than  that  following 
slight  wounds.  In  suppurating  wounds  the  danger  is  greater  than  in 
those  that  heal  by  first  intention.  The  sooner  the  symptoms  suj)ervene 
after  the  infliction  of  the  wound  (infection),  the  greater  the  danger. 
Probably  not  more  than  3  or  4  per  cent,  of  ciises  recover  where  the 
symptoms  arise  before  the  end  of  the  tenth  day.  If  the  incubation 
period  is  fn)m  two  to  three  weeks  or  more  in  duration,  then  the  chances 
of  recovery  are  much  greater  (25  to  50  per  cent.). 

Ex|)<>sure  to  cold  at  the  time  of  infection  lessens  the  chances  of 
recovery.  Unfavorable  symptoms  are  early  general  muscular  rigidity, 
difficulty  in  swalloM-ing,  and  considerable  pyrexia.  In  tetanus  neona- 
torum the  prognosis  is  the  better  the  longer  the  interval  after  birth. 

Treatment. — Preventive, — In  all  cases  of  wounds  contaminated 
with  earth,  manure,  etc.  it  should  be  a  rule  to  make  a  thorough  bac- 
teriologi(*4il  examination  for  tetanus  bacilli.  Splinters  of  wood,  etc. 
reraoveil  fmm  wounds  should  also  be  examined  with  the  same  end  in 
view.  If  such  procedures  were  common  practice,  there  can  be  no  doubt 
that  in  some  cases  tetanus  might  be  prevented.  If  some  of  the  suspected 
material  is  injected  under  the  skin  of  a  mouse,  and  if  the  animal  dies 
in  two  or  three  days  with  the  symptoms  of  tctiinus,  it  should  be  suffi- 
cient waniing  to  make  a  most  thorough  disinfection  of  the  wound  and 
place  the  patient  on  the  special  serum  treatment  which  will  be  presently 
fully  referred  to. 

It  is  here  unnecessarj'  to  dwell  on  the  imiwrtance  of  thorough  cleans- 
ing of  wounds,  no  matter  how  simple  they  may  a[)pear  at  the  time.  In 
deep-seated  wounds  this  precaution  is  especially  necessary,  as  it  is  in  this 
class  of  injuries  that  the  tetanus  bacfillus  finds  the  appropriate  conditions 
for  its  development.  If  it  has  been  demonstrated  that  tlu*  secretions  of 
a  wound  contain  the  tetanus  bacillus,  then  it  may  be  a  justifiable  prac- 
tice to  excise  the  infiltrateil  parts,  or  even  to  am])utate  if  the  wound  is 
situated  on  an  extremity.  If  the  symptoms  of  the  disease  hav<»  set  in, 
experience  shows  that  nothing  is  gaine<l  by  either  cauterization,  excision, 
or  amputation.      In  the  uncommon  cases  where  the  symptoms  first 
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develop  in  the  inimcdiate  iit'ighboriiood  of  tbe  wound  it  would  be  mm\d 
praotice  tQ  remove  a  portion  of  the  periplieral  nerve  leading  to  tht- 
wound  firea.  Sevenil  c;ise?^  are  on  record  where  this  proce<Jui*e  lias  bet'u 
tiiUHTssfiil  in  preventing  tlw  further  development  of*  tlii*  ditOiise. 

Treatment*— The  trfatnient  of  tlie  developed  disease  will  be  con- 
sidered under  the  following  lieads  : 

1.  By  antitoxin  serum  ; 

2.  Ordinarv'  medieinal  agents; 

3.  General  management. 
Thr   At}iifo.riit   Serum   Trtrttmrtit. — It    ha;^    been    clearly  shown   b? 

Kiti^sato,  Behriug,  lioux,  and  \''ainHrd  tlmt  the  IdiHKl  seniui  t>f  auiniak 
rendered  immune  to  the  tetanu.x  poison  has  marked  ihemjieutie  ptiwers, 
Kitasato  and  Behring  first  showe<l  that  it  wa.s  jM)ssible  to  confer  com- 
plete imnumity  agiiinst  the  tetanus  poison,  even  in  animals  the  most 
suseeptil)k^  l<^  it,  Miet\  nibbits,  and  horses  are  very  susceptible  to 
tetanus*  Bel i ring's  meiliod  nf  t*fmf erring  immunity  in  these  animals 
consists  in  injeeting  a  hiM*illon  culture  weakened  with  iriehloridc  t»f 
iodine  at  intervals  of  three  to  eight  days.  On  the  first  day  the  iKUiilloa 
culture  is  diluted  with  0.25  |>er  cent,  of  the  triehloridc;  ou  the  gc*cond 
day,  with  0.20  i>eT  cent. ;  on  the  thin!  <lay,  with  0.15  per  cent, ;  and  on 
the  fourth  day,  with  the  undiluted  eulture.  Tlie  iujeetions  are  continued 
at  intervals  in  gradually  iiiereasing  doses  until  ejtmplete  immunity  is> 
obtained. 

The  Idood  serum  of  an  animal  rendered  immune  after  the  above 
metliml  is  capable  when  injected  into  another  animal  of  conferring  im- 
numity to  the  aetion  of  tlie  tetanus  poison.  It  has  Ix^en  proved  by 
Behring  that  mice  when  iujeeted  witli  a  certainly  fatal  dose  of  tetanus 
jMiisou  can  lie  S4tved  by  (lie  use  of  the  ionnuuizing  sc»runi,  provided 
this  lias  been  efleeted  within  five  hours  of  the  first  appeamm*c  of  thr 
symptoms  of  tetanus.  If  twelve  htmrs  have  elapsed  before  the  serum 
has  Lx^*u  injected,  then  it  has  l»een  found  to  have  no  controlling  influ- 
ence. He  alsi*  demonstmted  that  the  ini«*tion  of  the  immune  serum  a 
quarter  of  an  li(*ur  afn-r  tin*  injection  of  the  tetanus  poison  had  much 
less  etleet  thau  when  used  immetliately  hefVire*  He  found  that  it  recjuired 
a  seriuu  a  Imndred  times  nnire  potent  to  have  the  s;ime  etiect  whea 
injectetl  a  <puirter  of  an  hour  after  as  when  used  befoiv  die  iiitnKlueiit>n 
of  the  |K>ison, 

As  to  the  results  of  the  antitoxic  serum  in  tlie  tetanus  of  mium^  v\^n^ 
riencc   up   to  the   present    bus  not  Ijeen  sufficiently  extensive   to  full 
deuumstnite   its   usefulness.     A    number   of  c:ik\*  have  been    reermle 
wliere  it  apparently  proved  etfeeiive  in  saving  life,  but  as  a  c*ertain  uuiU' 
ber  i>f  eases  recover  nmler  all  ti>rms  of  treatment,  it  would  l»e  prema- 
ture to  assign  to  the  serum  treatment  a  direclly  antitlotal  action.     Pi 
tieally,  a  xQry  gn-at  difltculty  is  met  with  in  the  treatment  of  tetao' 
hy  this  metlnrtl;  that  is,  tlie  disease  is  fully  cstablisheil  l>eft>re  the  treat- 
ment is  resnrted  to.     From  Beh ring's  cxjK^riments  on  ani nails  referred 
to  nhove  it  is  clear  that  the  immune  scrum   is  tmly  effective  when  it  i.-* 
administered    very  soon   after   the   first  ap})earanct^   of  the   svmptoiui*. 
Thei*e  is  every  reason  to  believe  that  the  same  holds  gtHxl  in  tlie  nunian 
subject,  an<l  that  to  be  eflective  it  should  Ix*  used  early  ( witlitu  a  few 
hours). 
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It  has  been  questioned  whether  the  atiti toxic  serum  acts  on  the  same 
tidj^uei*  lis  the  ti-taiiu^  poison.  The  aetion  of  the  latter  is  ehiefly  on 
tlie  central  nervous  system  wlien  the  ciii^euse  is  folly  establislietl,  while 
it  is  eont4nided  that  the  serum  has  no  tlireet  influence  on  these  tissues. 
If  these  contentious  were  true,  it  wimld  fully  explaiit  wliy  the  results 
are  so  slij^ht  ontye  th(*  ilistiise  is  fully  established. 

lu  t\irrviu|Lr  out  the  treatment  t>f  tetanus  with  antitoxin  Tizzoni- 
Cattani's  preiwi  ration  lui.s  Ijccn  eliietly  cm  ployed,  tor  the  reason  that  it 
is  a  nuich  more  .stabile  eompouud  than  utlicrs.  It  is  an  asrptic  serum 
in  a  (lesit'eateil  state.  It  tmn  \w  ke|>t  for  an  indetiuite  length  of  tinte 
wdien  jirutected  from  moisture,  while  the  other  tetanic  antitoxins  gen- 
erally underp^  i!eeoui|Mjsition. 

The  dcsireatcd  powder,  accordjn)^  to  Merck,  is  to  be  dissf4ved  in 
distilled  water  in  the  proportion  r^f  ten  parts  by  weiglit  to  one  of  the 
de^icc^ted  serum.  All  the  appliances  used  in  making  the  solution 
should  be  thoroughly  disinfected  by  heat,  but  allowed  to  efx)l  previous 
to  bringing  them  into  contact  with  the  antitoxin,  as  the  latter  dectjui- 
p«ises  at  liigh  tern p^ nit u res.  As  im|»urted  from  Italy  liy  Merck,  the 
desiccated  serum  is  in  small  bottl<^s,  and  it  is  recouuncnded  to  inject  the 
contentii  of  half  a  bottle  for  a  first  dose,  while  the  reruainder  is  tlivided 
into  four  etpial  ipjautities  an*l  injeeted  at  intervals  de}>endiu^  on  the 
n^'sult  of  the  tirst  dose  and  the  symptiiuis  of  the  dis<^ase.  If  the  incu- 
bation jH^riod  has  betui  %ery  short  antl  the  symptoms  pronounced,  indi- 
ciitin^  a  severe  hd'et^tion,  it  is  reeoiumemled  to  inject  I  he  eontcnts  of  (me 
bottle  iur  a  first  dt)sc,  anil  to  follow  this  hy  further  iujeetions,  tlic  b'U^th 
of  tiic  intervals  lu  be  p*\ernc*l  \iy  tlic  aetiim  <if  tla*  iirst.  In  cliildi*en 
one  half  the  adult  d<>s4'  is  eonsitlercd  to  be  suiheient. 

Tetanic  antitf>xin  i^  considered  to  lie  frt^e  fn»m  tlanger*  \^  pre- 
pared hy  Tizziuii  and  ("attani  it  is  obtained  from  the  Idood  of  horses 
and  dogs.  **  Its  |niwer  of  renth'ring  immune  is  an^ertaincd  on  ralibits — 
viz.  itu  the  basis  id"  iufe*'tious  or  tetanic  inlfLxications,  which  kill  CMTitrol 
animals  in  four  tir  tive  days.  The  (pjuntity  of  dry  s*Tum  (*ontaiue<l  in 
each  iKittle  i>  invcrsi^ly  [>rt»jMirti<niate  to  its  pi»w^er  of  n'uderiug  inunune, 
and  always  eonsldendjiv  larger  tlian  that  which,  according  to  tlie  experi- 
ments ou  animals,  Wfnild  have  to  be  considered  as  tlie  miuimum  enni- 
live  dose  for  man  **  (MtTck), 

As  already  uu^ntiontHl,  sufficient  evidence  is  not  as  yet  at  liand 
to  enable  ns  to  give  a  derided  npiuicm  as  to  the  vahie  nf  aniituxic 
serum.  There  is  a  geneml  i-onseusus  of  rq»inion,  chiefly  founded  oji 
experimental  work  in  small  animals,  that  it  has  a  very  powerful  pn»phv- 
laetic  action.  We  further  Udieve  that  theiv  is  lUfire  or  less  proof  that 
it  i^  also  effective'  iu  (^ases  in  man  where  it  has  been  nstnl  early  and 
when'  the  tetanus  runs  a  subacute  or  chronit-  enurs**.  It  lias  been  ust^d 
in  a  con^idemble  number  of  easi*^,  but  nirely  ahuu\  other  jigents  being 
also  employeil*  It  is  ditlicult  on  this  account  to  d(*termiue  what  efleet 
it  has  had.  In  cases  that  run  a  very  acute  and  severe  course  its  aetion 
has  Ix^en  slight,  if  not  mf.  From  this  it  wnuld  apjH*ar  as  if  it  had  no 
counteracting  iuflueuce  on  the  poison  ainnidy  absoHM*(b  biit  fh>m  it^^ 
ac^tion  in  animals  it  is  clear  that  it  has  great  power  in  preventing  tlie 
develo])mei»t  of  tlie  poison.  It  should  therefon-  be  rt^sorted  U*  when- 
ever there  is  the  Imst  symptoin  ^ugge.Hting  tin'  TM^^^ibillrv  ai*  (♦^tnou^. 
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The  TreahnerU  of  Tetamm  by  Ordinary  Medieinal  Agmiia* — ^Among 
the  remedies  lunially  leoomiiiended  in  tetanus  tlie  following  may  be 
mentioned :  chloral,  opium,  the  bromides.  Calabar  bean,  curare,  caibolio 
acid,  Indian  hemp,  chloroform,  atropine,  etc. 

Gases  are  recorded  where  recovery  has  followed  the  employment  of 
each  of  the  different  agents  mentioned.  Of  no  drug  can  it  be  said  that 
it  has  a  marked  effect  for  good  in  severe  cases,  and,  as  recoveiy  follows 
all  possible  modes  of  treatment  in  mild  attacks,  it  is  natural  to  conclude 
that  the  drug  treatment  of  tetanus  is  hr  from  satisfactory. 

Of  all  agents  employed,  chloral  hydrate  is  probably  the  most  eflS- 
dent.  It  should  be  given  in  large  doses — ^from  one  to  two  drachms  in 
the  twenty-four  hours.  Many  cases  of  recovery  from  tetanus  are  on 
record  where  chloral  and  morphia  have  been  given  in  combination,  and 
also  where  chloral  and  bromide  of  potassium  mtve  been  given. 

Oalabar  bean  and  its  alkaloid,  physoetigmine,  have  apparently  been 
successful  in  preventing  death  in  a  number  of  cases.  The  dose  of  the 
oflEicinal  extract  is  about  one  sixdi  of  a  grain.  It  should  be  eiven  hourly 
until  the  physiological  efiects  of  the  drug  are  induced.  Tneve  is  great 
tolerance  of  this  as  well  as  most  other  motor  depressants  in  tetanus. 
The  salicylate  of  physoetigmine  may  be  employed  instead  of  the  officinal 
extract  of  the  cimfe  drug  in  doses  of  one  twentieth  of  a  grain  every 
hour  or  two. 

Curarine,  the  active  princiiile  of  curare,  can  be  employed  in  doses 
of  one  two-hundredth  or  a  grain.  It  ^ould  be  given  hypodermioaUy, 
as  it  possesses  but  little  action  as  a  depressant  (m  the  motor  end  mppam- 
tus  wnen  given  by  the  stcnnach. 

General  Management — ^The  patient  ^ould  be  kept  perfectly  quiet  in 
a  dark  room.  Visitors  should  be  absolutely  excluded.  The  diet  should 
be  liquid,  and  if  the  trismus  is  so  marked  as  to  prevent  the  patient  frrmi 
opening  the  jaws,  he  should  be  fed  by  the  rectum,  or  by  the  stomach  by 
means  of  a  long  tube  passed  through  the  nose.  The  practice  of  giving 
chloroform  to  relax  the  trismus  in  order  to  feed  the  patient  is  hardly  to 
be  commended,  as  its  action  is  very  frequently  followed  by  an  increased 
intensity  in  the  tonic  spasm. 

If  death  is  immediately  threatened  by  spasm  of  the  respirator>'  mus- 
cles, chloroform  may  be  administered  or  artificial  respiration  performed. 


INFECTIOUS  FEVERS  OF  OBSCURE  NATURE. 

By  WALTER  B.  JAMES,  M.  D. 


A  CERTAIN  number  of  cases  of  febrile  disease  are  met  with  whose 
clinical  histories  suggest  that  they  are  infectious,  but  whose  classification 
has  not  yet  been  perfectly  established. 

The  existence  of  these  as  individual  diseases  is  doubted  by  many 
observers,  and,  indeed,  of  no  one  of  them  can  it  be  said  that  its  right  to 
a  permanent  place  in  medical  classification  has  been  demonstrated. 
Yet  it  seems  wise  to  give  some  place  to  a  discussion  of  them  in  a  treatise 
such  as  the  present  one,  more  with  a  view  to  the  encouragement  of  a 
systematic  effort  to  clear  up  their  obscure  features  than  with  the  idea  of 
dogmatically  establishing  their  individual  existence. 

Wbil'8  D18BA8B. 

Definition. — A  disease  which  is  apparently  infectious  and  which 
is  characterized  by  fever,  intense  prostration,  jaundice,  and  disturbance 
of  the  gastro-intestinal  functions. 

Attention  was  first  called  to  this  disorder  by  Weil  in  1886.  He 
described  it  as  it  occurred  in  a  limited  epidemic.  Many  cases  have  since 
then  been  reported  in  Europe  and  a  few  in  America.  It  is  sometimes 
called  "  acute  infectious  icterus." 

Etiology. — Regarding  its  etiology  we  have  no  definite  knowledge, 
but  the  behavior  of  the  disease  indicates  that  it  is  probably  an  infection. 
Of  the  nature  of  the  poison  we  know  nothing,  nor  of  its  source  and 
mode  of  entrance  into  the  body.  It  has  occurred  in  a  number  of 
instances  in  limited  epidemics  in  prisons,  workhouses,  and  barracks, 
thus  suggesting  that  crowding  and  unsanitar}'  surroundings  are  factors 
in  its  production.  Jaeger  claims  that  it  is  due  to  infection  with  a  proteus, 
the  bacillus  proteiut  fluorescenn.  The  relation  of  the  disease  to  simple 
catarrhal  jaundice  is  interesting.  Some  have  claimed  that  the  cases 
described  as  Weil's  disease  are  really  only  gastro-duo<lenitis  with  pro- 
nounced constitutional  symptoms.  Others  believe  that  a  large  number 
of  the  cases  generally  described  as  catarrhal  jaundice  are  examples  of 
Weil's  disease.  In  the  cases  hitherto  reported  there  is  a  uniformity  in 
symptoms  and  a  general  resemblance  to  the  infectious  diseasi^s  that  make 
it  seem  best  to  classify  it  as  a  distinct  disease  under  the  above  title. 

Pathological  Anatomy. — In  the  autopsies  that  have  been  made 
there  have  been  found  only  the  lesions  that  are  common  to  all  the  infec- 
tious fevers.  Acute  degeneration  of  the  liver  and  kidney  is  generally 
present.     Bjicteriological  examinations  have  yielded  no  j)ositive  result. 

Symi'TOMs. — Weil's  disease  attacks  men  rather  more  often  than 
women,  and  is  most  prevalent  in  the  summer  months.    There  is  generally 
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prodromal  pcritxl,  the 


ase  bep^innm^  suddenly.  It  is  in  m^nr 
cases  Uijiliered  in  hy  a  ehill.  The  teiojK'niture  rises  rapidly  and  earl'v 
reauheii  its  highest  fumii,  Sonietimes  on  ttie  fourth  or  fifth  day  there  i 
a  reniisrtion  of  the  fever,  hut  after  an  interval  of  two  or  three  davjs  it  _ 
reeurs.  The  fever  last?;  frf»m  eight  to  ten  days,  and  disappears  gmlo 
ally,  without  a  well  marked  crisis.  In  some  eases,  after  an  interv^al  of 
from  one  to  eight  days,  there  is  a  distinct  relapt^e,  the  fever  retumjDg 
and  lasting''  a  variable  number  of  days,  suljsidiiig  again  gi*adimUy.  The 
pulse  is  rnjnd  and  full,  later  on  bet*oming  slower  when  the  jaundice  is 
well  marked,  Oenenillyy  from  the  very  beginning,  theiH?  18  intent 
pnjstration,  which  is  often  the  patients  chief  complaint.  There  is  mme 
mental  didnes*  and  apathy.  There  may  l>e  delirium  and  coma.  Tliere 
may  bt*  intense  muscle  pains,  generally  in  the  back  of  the  neck  and  in 
the  legs.  These  oeeur  in  about  50  per  cent,  of  the  cases.  Gastric 
symptoms  are  generally  present  and  occur  early.  The  tongtie  is  coalfd 
and  may  l>e  dry.  There  is  vomiting.  There  may  be  either  constipatiQiii 
or  diarrlio*a. 

There  is  enlargement  of  the  liver  in  about  50  per  cent,  nf  the  <^ft<ff^ 
and  the  organ  is  tentler  to  [iressure.  The  spleen  is  enlarged  in  7S  per 
cent.,  and  this  occurs  early  in  the  disease. 

Jiiundice  is  sdways  present,  and  commonly  comes  on  early,  though  it 
may  appear  first  when  the  tenipeniture  and  other  symptoms  art*  subsid- 
ing. It  varies  nuieli  in  intensity  in  ditferent  cases,  and  is  believ*-*!  to 
be  due  to  biliary  obstruction. 

The  urine  is  diminished  in  amount,  ctmtains  bile  pigment,  ami  m 
more  than  50  jht  cent,  of  eases  contains  albumin  and  hyaline  and 
granular  casts.     Tliere  is  sometimes  h*ematuna. 

CoMPJJt'ATioxs  AND  SequkL/K. — The  com  plications  and  sei|udjB 
are  those  common  to  the  infectious  fevers  in  general.  In  some  cssm 
there  is  a  more  or  less  severe  catarrhal  intlanmuition  of  the  throat 
iSometimes  there  occurs  during  the  disease  a  purpuric  eruption.  The 
itching  which  Ijclongs  to  the  jaundice  may  be  severe.  In  some  ousel 
parotiditis  has  been  present. 

DlAfiNOv'^is. — The  disease  is  most  apt  to  be  mistaken  for  typhfiid 
fever  with  jaundice,  and  for  simple  catarrhal  jaundict^  Fn.»m  the 
fiirmer  it  is  to  be  distiugnished  by  its  sudden  onset  with  the  abeentt 
of  pro<lromata,  by  tlie  charaetcristie  remissions,  the  abst^neo  of  the 
eruption,  and  by  the  shortness  of  its  course.  From  the  latter  the  differ 
entini  ditignosis  is  difficult,  and  in  many  eases  inlJJ^^ssibIe. 

I'jiocNcisis. — The  prugnosis  is  generally  good,  though  a  few  deathl 
have  (M^curretl. 

Tkeatmen'T. — In  the  eiirly  stages  calomel  may  be  given  in  wnall 
doses,  or  castor  oil.  The  use  of  violetit  purgatives  should  be  avoideiL 
Alkaline  miuei'al  waters,  such  as  Carlsbad,  are  often  used,  IrrigatioiD 
of  the  large  intt^stine  with  cold  water  is  sometimes  of  service.  The  diet 
should  be  of  milk. 

Malta  Fever, 

Stkonyms. — Rock  fever  ;  MtHliterranean  fever ;  Neapolitan  fever, 
Etiol<x;v.— Malta    fever   occurs   with    greatest    frequency   on    tlic 
ishind  of  Maltit.     It  lias  also  been  met  with  in  various  Meditermnctli 


■MBb 


MILIARY  FEVER;  SWEATING  FEVER  947 

ports,  especially  Naples,  It  is  supposed  to  be  identical  with  a  local 
fever  that  has  been  obsen^ed  at  Cyprus  and  in  some  of  the  Red  Sea 
ports.  It  has  never  been  described  as  occurring  in  the  Western  Hemi- 
sphere. In  Malta  it  develops  with  greatest  frequency  during  the  hot 
season.  It  attacks  large  numbers  of  the  garrison,  also  many  sailors  in 
ships  at  anchor  in  the  harbor.  It  shows  no  predilection  of  age  or  sex, 
but  selects  by  preference  newcomers  to  the  island. 

Regarding  the  nature  of  the  disease  we  are  uncertain.  It  is  possible 
that  it  is  a  modified  form  of  typhoid  fever,  but  many  observers  who  have 
studied  it  believe  that  it  is  a  specific  fever  with  a  definite  poison  of  its 
own. 

The  infection  of  the  disease  is  apparently  conveyed  through  the  air. 
There  is  no  evidence  that  it  is  communicated  by  food  or  drinking  water. 

Pathological  Anatomy. — There  are  no  characteristic  lesions 
found  after  death.  The  lesions  of  typhoid  fever  are  not  present.  Bruce 
has  found  in  the  spleen  a  micrococcus  which  has  been  called  micrococcus 
Melitensis.  This  has  been  cultivated,  and  by  it  the  disease  has  been 
reproduced  in  monkeys. 

Symptoms. — The  period  of  incubation  is  about  fourteen  days. 

The  onset  is  gradual.  There  are  malaise,  headache,  anorexia,  and 
sleeplessness.  These  may  last  from  one  to  four  weeks.  Then  follows 
a  period  of  improvement,  during  which  the  patient  apparently  enters 
upon  convalescence.  In  a  few  days,  however,  the  symptoms  recur  and 
with  greater  severity.  The  headache  now  is  intense.  There  may  be 
chills.  The  temperature  is  from  101°  to  104°  F.  The  temperature 
curve  is  very  irregular.  It  may  be  remittent  in  type,  or  it  may  be 
intermittent,  or  it  may  resemble  closely  that  of  typhoid  fever.  The 
tongue  is  coated  and  moist.  There  is  anorexia.  There  may  be  nausea 
and  vomiting.  In  some  cases  there  is  diarrhoea.  Sometimes  there  are 
cerebral  symptoms,  apathy,  or  delirium.  Headache  is  generally  well 
marked.  After  continuing  from  five  to  six  weeks  there  is  a  remis- 
sion of  the  above  symptoms,  and  again  the  patient  begins  to  convalesce. 
After  from  ten  to  twelve  days  there  may  again  be  a  relapse.  In  many 
cases  the  remissions  and  relapses  are  less  clearly  marked.  The  disease 
shows  a  tendency  to  continue  for  from  one  to  six  months.  There  are 
generally  very  marked  anaemia  and  debility.  Late  in  the  course  of  the 
aisease  there  are  commonly  very  severe  neuralgic  pains  in  the  back  and 
limbs.  These  are  often  the  most  pronounced  features.  There  may  be 
swelling  of  the  joints.  Convalescence  when  it  sets  in  is  often  very 
slow,  and  in  many  cases  two  or  three  years  elapse  before  the  patient 
regains  his  normal  goo<l  health.  The  death  rate  is  about  2  per  cent. 
The  average  stay  in  hospital  is  from  seventy  to  eighty  days. 

The  prognosis  is  fairly  good.     The  mortality  is  about  2  per  cent. 

The  treatment  consists  of  rest  in  bed  and  fluid  diet,  and  in  some 
cases  quinine  has  been  given  in  considerable  doses. 

MiLJARY  Fever  ;  Sweating  Fever. 

Definition. — An  infectious  disease  occurring  in  epidemics  of  vary- 
ing intensity  and  duration.  The  disease  was  first  described  in  1485  in 
London,  where  a  severe  epidemic  occurred  in  that  year.     It  was  called 
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itmlor  Anglieu»,  In  thi«*  outbreak  it  \^'as  cliaraeterized  by  !«ytnpiom>  »»i 
great  .severity,  and  a  large  pro|iortion  of  the  eat?t*,«?  weiNe  fat^l,  h 
fX'eiirred  several  times  in  the  seventeenth  eentury  in  France  antl  CW* 
manv.  In  1887  a  severe  epiilemie  of  the  ilisease  took  place  in  Frauc*' 
in  the  department  of  Vienue, 

ExiouxiY, — The  etiology  of  the  diseaj^e  is  unknown.  It  i»  ^upprfesieil 
to  be  dne  to  a  mier4>-()rgani}^ni.  The  period  of  incubation  is  varmblf, 
anil  may  be  very  shi>rt,  less  than  twenty-fiutr  hours.  Siiticeptibilitv  L** 
universal,  ami  is  the  same  for  all  aires  and  both  sexes.  One  attaek  uc<s 
not  produce  future  immunity. 

Symttoms, — The  attacks  generally  begin  with  acute  gastric  distn^i 
and  a  sense  of  lassitude.  These  in  some  eases  precede  the  api>eanuieeof 
the  other  symptoms  by  several  days,  (leuerally,  however,  in  the  night 
following  the  onset  of  these  prodromata  the  patient  is  awakened  by  fl 
profuse  perspi ration, 

Tn  the  early  stages  there  are  fever,  sweating,  gtvat  debilitv,  and  a 
variety  of  nervous  symptoms.  There  is  often  paroxysmal  «jyspnii«, 
with  no  discoverable  lesion  of  the  lungs.  There  may  be  a  sense  ijf 
eoiistriction  in  the  epigastrium.  Sometimes  there  are  restleesnesd  and 
delirium.  There  may  be  niUH-ular  cramps.  The  tt»ugue  is  coated,  the 
ap]R^titc  is  absent,  and  the  Itowels  are  consti}K[ited.  Later,  there  ii 
generally  cough,  and  in  st>me  easels  epistaxii^,  which  is  sometimes  [#rof«ie 

An  eruption  gcnendly  appears  on  the  fourth  day,  and  with  tJiis  tie 
other  symptoms  are  apt  tcF  become  less  marked.  Tlie  eruption  it^^elf  eoo- 
sists  of  a  rash  which  may  be  in  ereseeutie  jMJtehes,  res**nibling  that  ni 
nieasles,  or  may  be  diffuse  and  like  that  of  sctirlatiua,  or  it  nuiy  be  pur* 
puric.  Hut  in  each  case  tiierc  is  supennjpHs*^!  upon  it  the  miliar} 
eruption  projK^r,  consisting  of  numerous  miliary  papules  which  graduallv 
change  to  vesicles  that  then  dis^jharge  auil  desijuamate. 

As  the  ernption  becomes  more  marked  the  sweating  diminish^^,  *im 
temperature  falls,  and  the  debility  and  headache  bectmie  less.  At  tlifc* 
time  the  I'ough  commonly  becomes  more  fre^pient,  and  brcuichiul  nSles 
are  heard  on  auscultation.  Constipati4)n  persists.  The  urine  is  diniin- 
ishedj  but  contains  no  aJbumiu.  In  some  cases  there  are  h2eni(ipty5te<% 
In  a  ii^'W  (*ases  intestinal  hemorrhage  occurred. 

Xext  fc»llowiug  comes  the  stage  of  denjuamation.  ConvaU\HeeiM« 
begins  on  the  nintli  or  tenth  thty,  and  generally  proceeds  slowly.  It  b 
marked  by  great  jmistratiou  an*!  aiuemia,  and  is  «»ften  much  pndonged. 

Cases  of  miliary  fever  differ  much  in  their  seventy.  Sometimes  thi* 
patient  is  not  ill  enrmgh  to  have  to  g4i  to  t>ed.  In  other  ea^-s  the 
disease  begins  suddenly  and  with  grc^at  severity,  and  is  nipidly  fatiJ. 
Anomahnis  forms  of  the  disease  are  deserihi^Kl  in  which  the  eruption  iumJ 
sweating  are  wanting. 

The  pitO(j\f»sis  depends  pntbaldy  U|>on  the  character  of  tlie  epiilcoiie. 
In  S4une  epidemics  the  tleath  rate  is  very  high. 

The  TKEATMENT  is  entirely  symptomatic. 

Simple  Continued  Fever, 

Defikition. — ^From  time  to  time  castas  of  disease  are  met  w*illi  itt 
which  an  elevation  of  the  teraj»erature  is  the  only  symptom  or  is  ihe 
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most  prominent  symptom,  and  which  do  not  admit  of  being  classed  with 
any  ot*  the  well  recognized  diseases.  It  has  become  the  habit  of  many 
observers  to  group  these  cases  together  under  the  name  simple  continued 
fever,  and  to  assume  that  they  represent  a  specific  disease  of  unknown 
causation,  but  admitting  of  classification  upon  a  purely  clinical  basis. 
Hence  in  medical  literature  are  found  a  number  of  descriptions,  in  more 
or  less  detail,  of  a  disease  variously  called  simple  continued  fever,  febric- 
ula,  ephemeral  fever,  or  catarrhal  fever.  Clinical  study  of  the  cases  thus 
named  and  of  the  literature  of  the  subject  discloses  the  fact  that  they  are 
far  from  uniform  in  their  manifestations,  and  brings  the  conviction  that 
so-called  simple  continued  fever  in  most  cases  is  not  a  specific  disease, 
but  is  a  group  of  clinical  phenomena  comprising  irregular  cases  of  many 
different  maladies. 

Etiology. — Many  of  the  cases  thus  described  are  typhoid  fever  of 
mild  or  abortive  type ;  others  are  ptomaine-poisoning  from  the  intestine ; 
others  are  cases  oi  mild  tuberculosis  where  the  tubercular  focus  is  not 
to  be  found  by  clinical  investigation. 

Then  there  are  the  many  kinds  of  poisoning  by  the  streptococcus 
pyogenes,  where  the  local  symptoms  may  be  so  little  marked  that 
they  are  entirely  overshadowed  and  masked  by  the  general  symptoms. 
This  is  especially  apt  to  occur  in  a  streptococcus  inflammation  of  the 
throat,  where  sometimes  the  local  trouble  may  be  entirely  unnoticed  by 
the  patient,  and  may  be  discovered  only  by  a  searching  examination  of 
the  fauces.  These  cases  sometimes  present  the  clinical  picture  of  so- 
called  simple  continued  fever. 

Leaving  out  of  consideration  all  of  the  above  mentioned  cases,  there 
are  left  remaining  a  considerable  number  of  instances  of  continued 
fever  whose  causation  cannot  be  explained.  These  cases,  however,  vary 
so  much  in  their  mode  of  onset,  their  duration,  and  their  associated 
conditions  that  it  is  impossible  to  regard  them  as  one  and  the  same  dis- 
ease. For  clinical  purposes  they  may  be  divided  into  three  groups, 
acconling  to  their  duration : 

First,  those  of  short  duration,  lasting  only  a  few  days ; 

Second,  those  of  moderately  long  duration,  from  one  to  three  weeks ; 

Third,  those  of  long  duration,  lasting  for  many  weeks  or  months. 

Symptoms. — The  first  set  of  cases  is  very  often  met  with,  especially 
in  hospitid  practice.  The  patients  complain  of  lassitude,  sometimes  of 
headac^he.  The  temperature  is  from  100°  to  102°  F.  The  pulse  is 
moderately  rapid,  80  to  90.  The  symptoms  regularly  subside  m  from 
two  to  five  or  six  days  if  the  patient  remains  in  bed. 

Many  of  these  cases,  especially  as  met  with  in  hospitals,  are  appar- 
ently due  to  fatigue  or  exposure — some  to  exposure  to  heat,  but  not 
severe  enough  to  give  rise  to  sunstroke.  This  moderate  disturbance 
of  the  heat-regulating  function  of  the  body  seems  capable  of  being 
brought  about  by  a  large  variety  of  causes.  These  cases  require  only 
rest  in  bed  and  gocnl  nursing. 

The  second  set  of  cases,  those  of  longer  duration,  are  less  often  seen. 
In  these  the  onset  is  gradual.  The  patient  complains  of  malaise  and 
headache.  The  tongue  is  coated.  Tl»e  bowels  may  be  moderately  con- 
stipatcMl.  The  temperature  is  slightly  elevated  in  tlie  morning,  99.5°  to 
100./)°  F.     It  is  from  one  to  two  degrees  higher  in  the  afternoon.     The 
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e  is  somewhat  more  rapid  than  normaL    Tlie  spleen  i?-^  not  en 
ere  is  no  eruption.     The  exEEuination  of  the  blooci  is  normal 
Incase  last^  for  from  one  to  three  weeks  or  aometinies  longer,  and  the 
nptonis  disappear  gradually.    At  no  time  is  the  patient  very  ill.    The 
,„rse  of  the  aisea.«e  is  not  influenced  bv  quinine. 
The  nature  of  these  cases  is  obscure.     Some  of  them  may  be  cs^^es 
af  very  mild  typhoid  fever.     In  many  epidemiejs  of  typhoidj  ciii^c^  ti 
mild  fever  like  t!ue  above  are  met  with,  or  they  may  be  ca&^c}  of  lofixv 
bn  with  the  poison  of  influenza.     It  is  believed  by   fiorne  observrn 
lat  they  form  a  specific  disease  produced  liy  a  special  poigon,  probahlv 
micro-organism,  j 

The  cases  of  the  third  variety,  those  of  long  duration,  seem  t*^ 
.epend  upon  locality.    Thev  have  been  dcBcribed  bv  Delafield  as  ixsciir- 
ng  in  New  York  CHtj .  ents  feel  tolerably  well  in  the  mom- 

g,  at  which  time  the  teiii  -**  i&  normal  or  it   may    Ite  slightly 

ro  are  lassitude  and  sUght  hmdacbe. 

The   tenipeRitnre   is    from    100**  to 

^uer»    There  is  no  marked  loas  of  weight 

regularly  go  about  their  usual  otvupa- 

^'■^tlv  welL    The  tongue  may  be  4>iate[li, 

ind  constipation^     The  ilisease  is  nni, 

«*ion, 

symptoms  generally  continue  until 
k  dimate. 

irely  unknown.    It  is  often  supposed 
*^m  for  sup|>osing  that  it   i&  doe  to  tlw* 
jn  ascribed  to  sewer-gas  poii^ning  and 
to  chronic  poisonlni^  l>y  arsenic,  xi^  from  wall  paper. 

The  only  treatment  that  avails  is  the  removal  of  the  patient  from 
the  place  where  he  acquired  the  disease. 


.Mive  normal*    In  the  after 

!he  pu]?e  is  moderntely 

01^  R,  or  it  may  be  a  lUtL 
nor  of  strength.  The  piitii 
tions,  but  feeling  always  nc' 
Lnd  there  may  be  some  dys 

(Fceted  by  quinine  or  other  m 
The  duration  is  indt 

le  patient  is  removed  i-- 
llie  nature  of  the  dii 

-y  be  malarial,  but  there  . 

lalarial  jxtison.     It  has  aW 
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ABATTOIRS  and  tuberculosis,  839 
Abbott  on  enteric  fever,  170 

on  malarial  pigment,  22 

on  pysemia,  478 
Abdominal  scrofula,  764 

symptoms  of  djsentenr,  365 

tenderness  in  enteric  fever,  189 

typhus.    See  EnUric  Fever. 
Abortion  and  syphilis,  915 
Abortive  entenc  fever,  183,  200 
Abscess  of  liver,  dysenteric,  353 

of  lung  in  dysentery,  354 

metastatic,  in  pyaemia,  488 

in  plague,  395,  396 

in  pysemia,  480 

in  relapsing  fever,  263 

in  typhoid  fever,  197 
Acclimatization  and  yellow  fever,  274 
Achalme  on  erysipelas,  452,  453 
Acid,  hydrochloric,  in  cholera,  327 
Acquired  syphilis,  849 
Acute    hydrocephalus.       See     7\tberculou8 
Meningitis. 

miliary  tuberculosis,  751 
and  peritonitis,  771 

tuberculosis.    See  Miliary  Tubereulona. 

tuberculous  meningitis,  754 
Adenitis,  tuberculous,  760 
Adenoid  growths  and  tuberculosis,  840 
Adeno-typhoid.    See  Malta  Fever. 
Adhesive  tuberculous  pleurisy,  767,  768 
Adirondack  Sanitarium  and  tuberculosis, 742 
Adirondacks  and  tuberculosis,  843 
Adrenal  glands  in  malaria,  89 
.£stivo-autumnal  fever,  99,  106 
blood  in,  119,  126 
diagnosis,  141 
leucocytosis,  126 
prognosis,  144 
quinine  in,  151 

parasites,  35,  36,  47 
AfanaHsiew  on  pertussis,  714 
Afebrile  enteric  fever,  200 
Age  and  cholera,  304 

dysentery,  340 

enteric  fever,  168 

influenza,  404 

measles,  625 

parotiditis,  725 

pertussis,  713 

relapsing  fever,  259 

revaccination,  565 

rubella,  6.39 

scarlet  fever,  579 


Age  and  smallpox,  515 

tetanus,  937 

tuberculosis,  745 

typhus  fever,  236 

varicella,  569 
Ague,  17 

cake,  89 

dumb,  17 
Air,  exposure  to,  in  malaria,  145 
Aitken  on  dysentery,  369 
Alabama  Insane  Hospital  and  tuberculosis, 

742 
Albumin  in  tuberculosis,  841 
Albuminuria  in  enteric  fever,  195 

and  erysipelas,  468 

in  malaria,  123 

and  measles,  633 

in  typhus  fever,  248 

in  yellow  fever,  285,  290 
Alcohol  in  enteric  fever,  213-215 

and  syphilis,  896 

and  tuoerculosis,  841 
Algid  pernicious  malaria,  diagnosis,  142 

type  of  pernicious  malarial  fever,  115 
Alimentary  canal  in  cholera,  314 

system,  tuberculosis  of,  810 
Alopecia,  syphilitic,  866 
Altitude  and  malaria,  81 

and  tuberculosis,  843 

and  yellow  fever,  269 
Ambulatory  typhoid,  199 
i  Amoeba  dysenterica,  344 
I  Anicebee  coli,  plate  of,  348 
I      in  dysenteric  stools,  364 
I      of  malaria,  37,  44,  48 
j  Amoebic  dysentery',  clinical  course,  o61 
I      dysentery,  symptoms,  361 
<  Amoeboid  bodies  in  malaria  26 
i      hyaline  bodies  in  malaria,  58 
Amyloid  degeneration  after  malaria,  131 
in  chronic  malaria,  95 
in  malarial  kidneys,  94 
Ansemia,  chronic,  in  malaria,  130 

and  chronic  phthisis,  786 

complicating  dysentery,  366 

in  dysentery,  363 

in  enteric  fever,  186 

explanation  of,  in  malaria,  71 

and  influenza,  418 

of  malarial  cachexia,  93,  94 

of  malarial  fever,  125 

malarial,  treatment  of,  153 

poHt-malarial,  130 
diagnosis  of,  143 
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AspbYxia,  choki^uc,  S£l 

and  lulirctilosk,  809 
Aelh<?tiia.  in  eiileric  ferer,  219»  81 

and  tub<ei\fil*ji^is*  S09 
Asurnigeriis  in  dyientcrr,  38S 
AtaxuH  aciit^  afler  maJuta,  tSS 
Atmosphere  siid  tubercsokM^  MI 
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maluia,  131 
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Barker  on  cerebro-spinal  meningitis,  426 

on  malarial  cirrhosis,  96 
spleen,  86 

on  tuberculosis,  810 
Barthez  on  tuberculosis,  763,  764 
Bastianelli  on  malarial   fever,  49,  53,  57, 
61,  62 
germs,  68 
pigment,  67 
Baths,  cold,  in  relapsing  fever,  264 
in  scarlet  fever,  616,  617 
in  smallpox,  549 
in  typhus  fever,  254 
water,  in  enteric  fever,  22^229 

hot,  in  cholera,  334,  335 
Batt  on  enteric  fever,  224 
Baumgarten  on  dysentery,  346 

on  tuberculosis,  737,  738,  821 
Bayle  on  chronic  phthisis,  788 
Beck  on  diphtheria,  656 
B^court  on  tuberculosis,  817 
Bedding,  disinfection  of,  in  tuberculosis,  839 
Bedor  on  mammarv  tuberculosis,  833 
Bedsores  and  enteric  fever,  197,  220 
Beebe  on  diplitlieria,  650 
Behring  on  tetanus,  942 
Beinstock  on  tubercle  bacillus,  734 
Beneke  on  tuberculosis,  745 
Benoit  on  malarial  kidneys,  87 
B^renger  F^raud  on  yellow  fever,  282,  285 
Bergmann  on  septiceemia,  495 
Bemheim  on  tuberculosis,  739 
Beulenpest,  391 
Bible  on  leprosy,  921 
Bignami  on  liver  in  chronic  malaria,  92 

on  malaria,  25,  27,  53,  61,  62 

on  malarial  germs,  37,  49,  51,  57,  68,  73 
pigment,  H7 

on  quinine  in  malaria,  147 
Bilious  fever  and  yellow  fever,  288,  291 

hsemoglobinuric  fever,  117 

type  of  pernicious  malarial  fever,  115 

typhoid,  262 
Billings  on  antitoxin,  701 

on  malarial  leucocvtosis,  126 
Biniodide  and  syphilis,  902 
Binz  on  malaria,  146 
Birds  and  malarial  parasites,  74,  75 

and  tul)erciilo6is,  739 
Bismuth  in  dysentery,  384 
Bisulpliate  of  quinine  in  malaria,  149 
Black  measles,  631 
Black  vomit,  267,  276,  286 
Bladder,  catarrh  of,  in  enteric  fever,  177 

syphilis  of,  876 

tuberculosis  of,  821 
Blair  on  yellow  fever,  273 
Blattern,*ol3 
Blaxall  on  malaria,  97 
Blood  in  sestivo-aiitumnal  fever,  119 

antitoxic,  in  diphtheria,  668 

and  bacillus  leprae,  924 

in  cholera,  817 

in  chronic  malaria,  129 
phthisis,  801 

corpuscles  in  malaria,  21,  25,  71,  72 

examination  of,  in  malaria,  137 


Blood,  examination  of,  in  miliary  tubercu- 
losis, 753 

in  intermittent  fever,  103 

in  malarial  cachexia,  93 
fevers,  125 

in  pernicious  malarial  fever,  119 

in  pyeemia,  479 

in  quartan  fever,  105 

in  quotidian  intermittent  fever,  104 

in  septicaemia,  501 

serum  of  horse,  848 

in  tetanus,  942 

transfusion  in  enteric  fever,  230 

(ubercle  bacilli  in,  753 

tubercular  infection  through,  819 

in  urine  in  vesical  tuberculosis,  825 

of  vellow  fever,  275 
Bloodletting  in   cerebro-spinal  meningitis, 

446 
Bloodvessels  in  enteric  fever,  177 

in  tetanus,  938 

syphilis  of,  872,  873,  891 
Blumer  on  tuberculosis,  731 

on  urine  in  enteric  fever,  196 
Bock  on  relapsing  fever,  258 
Bollinger  on  tuberculosis,  818 
Boltz  on  tuberculosis,  738 
Bone  diseases  in  enteric  fever,  197 

marrow  in  chronic  malaria,  93 
in  malaria,  54,  55,  64,  89 
Bones,  syphilb  of,  881 
Boophilus  bovis,  82 
Botazzi  on  malarial  urine,  124 
Bouchard  on  cholera,  326 

on  intermittent  fever,  102 
Boulay  on  cerebro-spinal  meningitis,  426 
Boulland  on  tuberculosis,  774 
Bouveret  on  enteric  fever,  229 
Bovine  Ivmph,  549 

Bowditch,  Vincent,   on    tubercnlosis,  744, 
844 
on  tuberculous  pleurisy,  765 
Bradycardia  in  enteric  fever,  186 
Brain  in  cerebro-spinal  meningitis,  433 

in  cholera,  31 1 

in  malaria,  83 

syphilis  of,  884 

tuoerculosis  of,  831 

in  yellow  fever,  276,  292 
Brand  on  enteric  fever,  222,  226 
Break-bone  fever,  155 
Brehmer  on  tuberculosis,  844 
Bribram  on  tuberculosis,  831 
Brieger  on  enteric  fever,  229 

on  erysipelas,  454 

on  tetanus,  937 
British  Leprosy  ComrniHsion,  report,  923 

Medical    Association,   tuberculosis    com- 
mittee, 743 
Bromoform  and  pertussis,  723 
I  Brompton  Consumption  Hospital,  742 
,  Bronchi  in  chronic  phthisis,  784 
!      in  phthisis,  776 

!  Bronchial  glands  and  tuberculosis,  742,  760, 
I  762 

Bronchitis  and  chronic  phthisis,  786,  800 

ill  enteric  fever,  186,  220 


^^*              ^^^^^^^^s^^^^^^^^^^^^l 

Bronchitis  and  Infiuenza,  415,  410 

Cells,  giwit,74S                                 ^^ 

and  miliary  tubereulo&ifi,  754 

of  leproBj,  924                                         ^ 

;                               ami  pertuaais,  718 

Cekui  on  intermittent  fever^  18 

in  relapsing  fever,  263 

on  leprofiv,  921 

and  tuberajkiwia,  745 

Ceplxalic  tetantm,  939 

Bmmlio-pneumtmjo  jn  enteric  fever,  1B7 

Cerebrail  meningiti^s  dia^oei^  tKym  trpltua. 

and  mhimntiL,  4 ]*%  416 

Sal 

with  malaria*  liS2 

paralym  malarial,  131 

in  mea^lesj  632 

syiuplouis  of  pertiicionis  QtalaLTia,  1 15 

and  pertiiKsitt,  7*20 

Cerebro-spinal  fever,  425 

Broncktj-Tmenmonic  form  of  phtlii^ls,  777, 

meningttk,  42.3 

779 

abortive  cm^^  441 

Broift*n  on  diphlljenn  inlwlmtion,  691 
Browne,  Sir  Thomaa^  on  tuberculceia,  79p 

eanse  of  death,  442 

in  children.  4:^7,  438                       ^^h 

Bnjn  on  denj^te,  160 

CO m  pi  ii'ji tioTiM  of,  44 1 ,  447               ^^H 

Brunton  on  Qliolcra^  $15 

counter-irritanta  in,  444                 ^^H 

Bubo,  851,  $m 

detinteion,  425                                 ^^H 

plague.  391 

diagitoiiiig,  443                                   ^^H 

Bulx)^  in  plague,  3B5,  306 

etiolog>%  425                                   ^^H 

Buclianan  and  tubureiilo&i%  744 

ejm  in,  438                                      ^H 

on  tvphuei  lever,  24** 

fever  in,  439                                   ^^M 

Bull^ui  lepntsy,  920 

fulminant  cases,  441                      ^^H 

herpesi  in,  439                                  ^^H 

pACHEXlA,  chronic  malarial.  89,  128 
\j  malarial,  diugmnsui  of,  HS 

bbtory,  425                                    ^^M 

incubtition,  436                               ^^H 

trtiatnieul,  154 

and  tnHuenza,  444                          ^^H 

Ca]careou»«   frogmcDtB  in  ehrtinic  pbthisi^, 

jointji  in,  440                                    ^^H 

790 

and  meningitifs  444                       ^^H 

Qalej  on  enteric  fever,  207 

ordinitiy  form,  436                          ^^H 

Calnietlc  on  leprofcy^  932 

pathoU^iciil  anatomy,  433            ^^H 

Calomel  in  choleni',  326 

prognof^i^  445                                ^^H 

in  dyisenterv,  382 

puke  in,  440                                   ^^^| 

f u  m  Igati  on  in  d  t  p  h  theria^  686 

retni^ion  in,  441                            ^^^| 

and  syphilis,  902 

ijequGlie,  441                                      ^^^H 

Cameron  on  yelkiw  fever,  268 

symptoms,  436                                        ^ 

Canal  ii)  on  it^tivo-Huiumnal  i'ever,  121 

gynonyniN,  425                                             ^ 

on  malaria,  22,  27,  37,  47,  67 

treatment  of,  445 

Cancer  and  iis^phllis  compared.  869 

and  typhoid  fever,  44S 

Cantani  tm  ehnlern,  328 

and  lyphijR  fever,  444 

Carbuni'le  antl  seplicopuna,  507 

varietiisi,  436 

Carbunclca  in  ^Juj^ne,  31^6 

veneaeciion  in,  446 

Cardialgic  tvj>e«f  pernicious  malarial  fever, 

Cervical  glands  and  lubereulasb,  762 

115 

Cervix  uteri,  tuberculosia  of,  830 

Cardio'%  a&cular  svstem  in  chixinic  phtliiiia, 

Chancre,  850,  W54 

801 

dry  papule,  857 

CWie«,  diy  s^yphilitie,  S8l,  883 

of  ear,  889 

Car  mack  on  rt-laf  string  fever,  253 

erosion,  856 

Carreau  on  le]>rosy,  930,  932 

extm-genital,  856 

Carter  on  enteric  fever,  230 

form«,  856 

on  relajjHin^  fever,  259 

p;enitai  856 

Caseation,  749 

i  Hi!  11  null  HI,  S56 

Caijeoiis  defeneration*  749 

nilxi^,  858 

pueurnonia.     See  Phthisis, 

of  mouth,  868 

Cases  of  fholera,  a3:V-337 

puilule,  85a 

of  typhti**  fever,  244-246 

aitefi,  855 

Castor  oil  in  dysentery,  382 

of  tongue,  868 

Catarrh  of  blatlder  in  eaterie  fever,  177 

of  tofisil,  869 

in  iotliienz:!,  413 

treatment  of,  897 

Catarrhal  broncldli?^  and  tuberculosis,  745 

ulc^r,  853 

,                                    dysentery,  acute,  347 

Chancroid,  893 

clinieal  coursM.%  357 

ChannJng  on  tuberculous  peritonitis,  772 

symptoms,  ^i57 

Chapin  on  typbun  fever,  255 
Chaplin  on  Ifibroid  phthisis^  805 

larynpilis  in  enteric  fever,  187 

Cauntica  in  diphtheria,  684 

Chapparo  amaigoso  in  ilysentery,  389 

Cavities  of  phthi?*i«,  782,  798,  799 

Charles  on  dengue,  160  ' 

Ceci  on  clHtiera,  313 

ChaulniiKigra  oil  and  leprosy,  930 

Ci^lli  on  malaria,  21,  22,  30,  32,  36,  37,  47 

Checfleman  on  typhus  fever*  234 
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Cheyne-Stokes  breathing  in  cerebro-spinal 
meningitis,  440 
and  meningeal  tuberculosis,  758 
in  miliary  tuberculosis,  753 
in  pernicious  malaria,  114 
Chiari  on  tubercle,  747 
Chickahominy  diarrhoea,  356 
Chicken-pox.     See  Varicella, 
Children,  cerebro-spinal  meningitis  in,  437, 
438 

intermittent  fever  in,  102 

prognosis  of  dysentery  in,  376 

and  yellow  fever,  293 
Childhood  mortal  it  v  in  enteric  fever,  207 

syphilis  of,  914-919 

and  yellow  fever,  274 
Chill  in  erysipelas,  459 

in  phthbis,  777 

in  pysemia,  484,  485,  488 

in  smallpox,  523 

of  tertian  fever,  100 

in  yellow  fever,  281 
Chills  and  fever,  17.    See  Malaria. 
Chincon,  Del,  18 
Chisholm  on  leprosy,  932 
Chloral  in  tetanus,  944 
Chlorate  of  potash  in  leprosy,  930 
Chloride  of  iron  and  diphtheria,  685 
Cholera,  301 

and  age,  304 

algid  stage,  301,  314 

in  Asia,  321 

Asiatic,  301 

bacteriological  diagnosis,  308 

brain  in,  311 

climate,  304 

collapse  in,  317 

complications  of,  319 

convalescence,  318,  332 

definition,  301 

diagnosis,  319 

disinfection,  322,  323 

duration,  319 

etiology,  304 

heart  in,  311 

history,  301 

hydrochloric  acid  in,  327 

infectiosa,  301 

intestines  in,  312 

kidneys  in,  312 

liver  in,  312 

lungs  in,  312 

maligna,  301 

mortality,  303 

pathological  anatomy,  311 

predisposing  causes,  304 

premonitory  stage,  treatment,  314,  326 

prognosis,  321 

prophylaxis,  322 

and  quarantine,  324 

and  race,  305 

and  raw  food,  323 

reaction  in,  314,  318 

season,  304 

sequelae,  319 

and  sex,  304 

sicca,  317 


Cholera,  sploen  in,  312 
stage  of  asphyxia,  314 
of  collapse,  314 
of  reaction,  332 
of  serous  diarrhoea,  314 
stimulation  in,  332 
stomach  in,  312 
stools,  307 
symptoms,  314 
synonyms,  301 
systematic  treatment,  326 
treatment  of,  325 
collapse  stage,  327 
Choleriform  type  of  pernicious  malaria,  116 
Cholerine,  301,  303,  319 
Chorea  and  enteric  fever,  198 
Choroiditis,  syphilitic,  889 
Chromatin  in  malarial  germs,  62 
Chronic  anaemia  in  malaria,  130 
dysentery,  post-mortem  appearances,  356 
malarial  cachexia,  89,  94,  128 
diagnosis  of,  143 
treatment,  154 
phthisis,  780 
and  dyspnoea,  792 
haemoptysis  in,  790 
pleura  in,  784 
pulmonary  tuberculosis.      See    PfUhmSf 
Chronic. 
Cicatrices  of  smallpox,  552 
tubercular,  835 
of  varicella,  571 
Cicatrix  of  vaccinia,  562 

of  vaccination,  564,  565 
Cicatrization  of  enteric  ulcers,  174 
Ciliary  body,  syphilis  of,  888 
Cinchonism,  152 
Circulation  and  pyaemia,  482 
Circulatory  apparatus  and  diphtheria,  678 
system  in  enteric  fever,  185 
and  scarlet  fever,  599 
Cirrhosis,  malarial,  95,  131 
Civil  War,  dysentery  in,  341,  349,  370 
Clark  on  fibroid  phthisis,  805 

on  intermittent  fever,  19 
Clements  on  yellow  fever,  294 
Cleanliness  in  cholera,  322 
Climate  and  cholera,  304 
and  dysentery,  340 
and  enteric  fever,  168 
influence  on  dengue,  156 
and  malaria,  79 
and  tuberculosis,  842,  843 
and  yellow  fever,  269,  270 
Climatic  treatment  of  tuberculosis,  842 
Clinical  cases  of  diphtheria,  700 
of  pseudo-diphtheria,  708 
course  of  acute  catarrhal  dysentery,  367 
of  diphtheritic  dysentery,  359 
of  enteric  fever,  1 79 
of  secondary  dysentery,  365 
history  of  dengue,  159 
of  fibroid  phthisis,  805 
Cloisters  and  tuberculosis,  742 
Clothing,  disinfection  of.  in  cholera,  323 
Cnopp  on  tuberculosis,  738 
Cod-liver  oil  in  syphilis,  918 
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God-liver  oil  and  tuberculosis,  841,  845 
Cohnheim  on  tuberculosis,  811 
Cold  bathing.     See  Baih». 
€k)ley  on  typhus  fever,  284 
Collapse  in  cholera,  816 

in  enteric  fever,  219 

in  relapsing  fever,  262 

stage  of  cholera,  827 
Cones'  law,  914 
Colon  bacillus  in  yellow  fever,  281 

inflammation  of,  339 

photograph  of  dysenteric,  849 

plate  of  transverse  section  in  dysentery, 
348 
Colorado  and  tuberculous,  848 
Coma,  malarial,  114 
Comatose  malarial  fever,  114 

pernicious  fever,  diagnosis,  142 
Combined  infections  with  malarial  para- 


Comma  bacillus,  805-811 
Communicability  of  pseudo-diphtheria,  670 
Complications  of  cerebrospinal  meniogitis, 
441,447 

of  cholera,  819 

of  chronic  phthisis,  799 

of  d^igue,  162 

of  diphtheria,  679 

of  enteric  fever,  198 
treatment  of,  215 

of  erysipelas,  467 

of  influenza,  415 

of  malaria,  127 

of  measles,  682 

of  parotiditis,  729 

of  pertussis,  718 

in  the  pleura  in  chronic  phthisiB,  800 

pulmonary,  of  malaria,  132 

of  relapsing  fever,  262 

in  rubella,  643 

of  scarlet  fever,  597 

of  secondary  dysentery,  366 

of  smallpox,  538 

of  typhus  fever,  248 

of  vaccinia,  561 

of  varicella,  573 

of  Weil's  disease,  946 
Condylomata  of  ear,  890 

syphilitic,  862 
Confederate  army,  dysentery  in,  341 
Confluent  variola,  531 
Congenital  scarlet  fever,  580 
Conjunctiva  in  cholera,  315 

in  smallpox,  535 

syphilis  of,  887 
Conjunctivitis  and  scarlet  fever,  619 
Constipation  and  dysentery,  342 

in  enteric  fever,  217 
Consumption,  780.     See  Phthisis, 

pulmonary.     8ee  Ttd>erculo8i8. 
Contaeium  of  diphtheria,  647 

of  dysentery,  344 

of  enteric  fever,  169 

of  erysipelas,  455 

of  leprosy,  922 

of  plague,  393 

of  scarlet  fever,  582 


Contagium  of  smallpox,  618,  619 

of  syphilid  850 

of  typhus  fever,  284 

of  varicella,  670 
Continued  fever,  948 
Convalescence  in  cholera,  832 

of  dengue,  169 

of  diphtheriiK  664 

of  diphtheritic  dysentery,  361 

of  dy^ntery,  368 

of  enteric  fever,  221 

of  influenza,  428 

of  plague,  896 

of  relapsing  fever,  262 

of  smallpox,  654 
Convulsions  in  enteric  fever,  198 

in  meningeal  tuberculosis^  767 

and  pertiusis,  718 

in  scarlet  fever,  697,  628 

in  smallpox.  660 

in  tetanus,  988,  939 
Cooner  on  tuberculosis,  882 
Copland  on  scarlet  fever,  677 
Coplin  on  enteric  fever,  179 
Cord,  syphilis  of,  886 

tuberculosis  of,  881 
Cornea,  syphilis  of,  887 
Comet  on  tuberculous,  741,  837 
Comil  on  cerebro-spinal  meninritis,  481 
Corpulency  in  enteric  fever,  207 
Corrosive  sublimate  in  diphllieria,  884 
in  dysentery,  884 
in  syphilis,  902 
Corysa  and  measles^  629 

syphilitic,  916 
Cough  in  chronic  phthisis,  787 

in  influenza,  413,  423 

in  pertussis,  716 

in  tuberculosis,  846 
Councilman  on  amoebic  dysentery,  352-854 

on  crescents,  57 

on  flagella,  27 

on  malarial  pigment,  22 

on  yellow  fever,  278,  280 
Counter-irritants  in  cerebro-spinal  moiin- 

gitis,  446 
Courmont  on  erysipelas,  454 
Course  of  syphilis,  849 
Cowpox,  556,  561 
Cramps  in  cholera,  317 

relief  of,  331 
Creasote  and  tuberculosis,  845 
Creoles  and  yellow  fever,  274,  293 
Creolin  in  cholera,  330 
Crescentic  bodies  in  malaria,  21,  27,  54,  60 
Crimean  War  and  dysentery,  369,  370 
Crises  in  relapsing  fever,  261 
Croup.     See  Psetuio^iphtheria. 
Croupous  pneumonia  and  enteric  fever,  187, 

206 
Cryptogenetic  infection,  455 

septicaemia,  508 
Culture  media,  diphtheritic,  651 

of  tetanus  germs,  935,  936 
Cultures  of  amoeba  dysenterica,  346 

of  cholera  bacteria,  308-310 

of  erysipelas  germs,  452 
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Cunlsset  on  yellow  fever,  276 
Cunningham  on  dysentery,  345 
Cure,  spontaneous,  of  tuberculosis,  834 
Curry  on  enteric  fever,  222 
Curschmann  on  smallpox,  516 
Cyanosis  in  cholera,  333,  334 

and  chronic  phthisis,  793 
Cystitis  in  enteric  fever,  177 

syphilitic,  888 
Czemy  and  tuberculosis,  741 

DaCOSTA  on  enteric  fever  relapee,  203 
Dairies,  ins()ection  of,  839 
Daland  on  cholera,  333 
Dandy  fever.    See  Dengue, 
Danielewsky  on  malaria,  56,  74 
Dantes  on  yellow  fever,  277 
Davidson  on  typhus  fever,  235 
Davis  on  cerebro-spinal  meningitis,  447 
Deafness  in  cerebro-spinal  meningitb,  442 

in  enteric  fever,  193 
D'Aquin  on  dengue,  159 
Death  rate.    See  Mortality, 
Decomposing  vegetation  and  dysentery,  343 
D'Espin^  on  diphtheria,  648 
Definition  of  cholera,  301 

of  diphtheria,  647 

of  dysentery,  339 

of  enteric  fever,  167 

of  erysipelas,  451 

of  influenza,  399 

of  leprosy,  921 

of  measles,  625 

of  miliary  fever,  947 

of  parotiditis,  725 

of  pertussis,  713 

of  plague,  391 

of  pyspmia,  477 

of  relapsing  fever,  257 

of  rubella,  639 

of  scarlet  fever,  577 

of  septicaemia,  495 

of  simple  continued  fever,  948 

of  smallpox,  513 

of  syphilis,  849 

of  tetanus,  935 

of  tuberculosis,  731 

of  vaccination,  555 

of  Weil's  disease,  945 

of  yellow  fever.  267 
Degeneration,  amyloid,  in  chronic  malaria, 
95 
after  malaria,  131 

caseous,  749 

of  tubercle,  749 
Deglutition  pneumonia  in  enteric  fever,  187 
Dejecta,  choleraic,  308,  324 

of  dysentery,  377 
Delafield  on  enteric  fever,  207 

on  simple  continued  fever,  950 
Delavan  on  erysipelas,  467 
Del  Chinchon  and  quinine,  145 
Delirium  in  testivo-autumnal  fever,  141 

in  enteric  fever,  181,  192,  215 

ferox,  529 

and  meningeal  tuberculosis,  757,  758 

in  smallpox,  529 


;  Delirium  in  tertian  intermittent  fever,  101 

in  typhus  fever,  248 
i  Dengue,  155 
I      cliniaeJ  history,  159 

communicable,  158 
I      complications,  162 

course  of  fever,  160 

definition,  155 

diagnosis,  162 

eruption  of,  160 

etiologv,  155 

glandular  injections,  161 

hemorrhages  in,  161 

history,  155 

and  influenza,  420 

medicinal  treatment,  164 

muscular  and  arthritic  pains,  160 

pathological  anatomy,  158 

prognosis.  164 

relapses,  161 

sequelffi,  162 

specific  causes,  156 

symptoms,  159 

treatment  of,  164 

varieties  of,  161 

and  yellow  fever,  291 
Denguis  maligna,  162 
DeKenzi  on  cholera,  316 
Dermatitis  gangrenosa,  573 

and  scarlet  fever,  608 
Dermatosis  and  scarlet  fever,  607 
Desquamation  in  enteric  fever,  197 

in  measles,  630 

of  rubella,  643 

in  scarlet  fever,  593 
Desiccation  stase  of  smallpox,  530 
De  Toma  on  tubercle  bacillus,  736 
Dewevre  on  dysentery,  372 

on  enteric  fever,  178 
Diabetes  and  enteric  fever,  198 

and  tuberculosis,  746 
Diagnosis  of  acute  pneumonic  phthisis,  778 

of  sestivo-autumnal  fever,  142 

of  cerebro-spinal  meningitis,  443 

of  cholera,  319 

of  chronic  phthisis,  803 

of  dengue,  162 

of  diphtheria,  654,  655,  680 

of  dysentery,  374 

of  enteric  fever,  205 

of  erysipelas,  470 

of  fibroid  phthisis,  806 

of  influenza.  419 

of.  leprosy,  928 

of  malaria,  136 

of  measles,  634 

of  meningeal  tuberculosis,  759 

of  miliary  tuberculosis,  754 

of  parotiditis,  729 

of  |)erniciou8  malaria,  142 

of  pertussis,  719 

of  plague,  396 

of  pytpmia,  491 

of  relapsing  fever,  263 

of  rubella.  644 

of  scarlet  fever,  604 

of  septica'mia,  608,  509 
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^QOBis  of  ivui    Ipox,  540 

;  tetanuA,  940 
'  tubereutciiiiii.  ^iH 
'  tubert-nilouji  advtiitii,  764 
pericarclitis^  770 
pJeiiriey,  768 
typhus  fevt*j,  249 
varicella,  574 
1  Weir»  disease,  940 
'  yellow  fever,  2S7 
ideals  in  maliLria,  73 
loreticn  in  scarlet  fever,  621 
bt^a  ill  amoebk-  dy&entefy,  363 
uickafaominy,  356 
.Jioleniie,  327 
in  enteric  fever,  ISO.  188 
»Qd  ficarJel  fever,  5&9 
nous,  in  cholera,  315 
tnberculcjisis,  8^t) 
«o-re»ctJoa  in  enteric  fever^  196 
malaria,  141 
tson  on  dengue^  158 
,^ihni  in  enteric:  fever,  1S6,  219 
t  of  amwbic  dy aeni4?ry,  387 
u  eerebro-spinal  meningitia,  449|  450 
n  ciiQlera,  H26 
convalcj^cefiee,  3S2 
diphtheria,  635 
dygenlery,  3H5,  3S6 
1  enteric  fever,  171,  212,  226 
■ors  off  nnd  dysentery,  342 
L*  er>Ht|»eke,  473 
a  infltienza,  421^  422 
a  tnalana*  14^^ 
in  malarial  mdieiia,  154 
in  measlej*,  ti3(» 
in  py*ciiii;w  494 
in  reluping  fever,  264 
in  ficariet  fevt^r,  G13 
in  septicaemia,  512 
in  Hypbilis,  8*J5 
in  lubert'iiLotiis,  @40 
in  typhus  fever,  253 
in  yellow  fevpr,  300 
Dietetic  treiitnienl  of  tuberculosis,  840 
Diflbrenliai  dragntisis.     See  Dia^osie. 
Digestive  syMeiii  and  diphtheria,  67S 
ftnrl  enteric  fyver,  187 
in  ill  due nm,  413 
tract  iiiid  i^ypliilii*,  871 
in  typhus  fever,  247 
Di  Mattel  un  malarial  inoculation,  75 
Dionis^i  on  nmhirial  b]pod|  125 
Diphtherin,  «i-iT 
antitoxin,  f?J2 

eitncliisinns,  707 
bacilli,  647 
in  healthy  ihraati,  663 
SMJiirt^es  of,  Btiii 
sutnrnary,  06li  664 
circulation  in,  ^mS 
eompliaLtionSj  679 
convalcfciceaue  and  bacilli^  6tS4 
cuUuroa,  651-053 
(letiniiion,  647 
diagnosis,  654,  655,  680 


IMpbtheria,  diet  in,  685 

dig:e«siion  in,  678 

and  «nteric  fever,  J  98 

epide^nlci^  669 

general  condition,  678 
treatment,  685 

heart  in,  674 
iatlure  in,  679 

immunizaLion,  692,  ^90 

intubation,  GM,  689 
instruments,  687,  68S 

irrigation  in,  683,  6S4 

Joints  in,  679 

kidneys  in,  674 

laryngeal,  677 
trBaiment^  635 

local  treatment,  6S3 

lymph  glands  in,  679 

matign^int  ca&eii^,  676 

nervous  system  in,  675^  678 

paralyt«i»  In,  679 

pathological  anatomy  of^  673 

pharyngeal,  675 
miSd  caees^,  675 
Eymptomif  075 

pneuiiJonJa  in,  679 

progno&inb,  681 

prophylaxis,  632 

pseudo-.  bacteriology  0%  670 

relapses,  679 

and  scarlet  fever,  609 

and  i^eptic  infection,  508 

severe  aisee^  675 

akin  in,  679 

symptom^a  in  detail,  678 

tempemture,  678 

tracheotomy,  686 

treatment,  ^J82 

urine  in,  679 
Diplitljet-icic  dys*?ntery,  349 

pathokigitkl  anatamy  of,  349 
gymptorus,  359 
Diplococci  in  cerehro-spinal  menioglitR,  426 
Diaeaaes  afiM.>ciated  witn  ptilmonary  itiber- 

culoftik,  807 
Di s  1  n  fecta  nl^^  i  n  d  i  |  >h  I  her t  a,  684 
Dl  sin  feet  ii>n  of  choii^ra  patienta,  322 

of  cholera  titools,  323 

of  dysenteric  stoob,  377 

of  enteric  stools,  208 

in  erysipelas,  472 

in  «iHet  fever,  611,  612 

in  smallpox,  546,  f547 

of  tuber(.'ular  sputum,  837 

in  typhus  fever,  232 
DiBlribiiti*Tin  of  maUrin,  77,  79 

i^f  tubercle  bacillus,  736,  737 
Dill  ret  ica  in  sen  r  let  fever,  622 

in  yellow  fever,  299 
Dobit*  on  dvsenterv,  380 
Dock  on  dysentery,  346,  3-53,  m%  364,  374 

on  mil  la  rial  uerms,  23,  29,  66 
Doehle  on  st-arlet  fever,  586 
Domestic  animals,  tubercoloaia  in,  731 
Don  net  on  yellow  fever,  290 
Double  qiiartan  intermittent  fever,  105 
Dowler  on  yellow  fever,  274  i 
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Drainage  and  enteric  fever,  210 

and  malaria,  79 
Drake  on  intermittent  fever,  19 
Drepanidium  Ba varum  in  malaria,  74 
Drinking  water  and  dysentery,  342 
and  enteric  fever,  209 
and  malaria,  81 

pathogenic  micro-organisms  in,  343 
and  relapsing  fever,  259 
Dropsy  of  the  brain,  754 
Drug  eruptions  and  measles,  635 
and  scarlet  fever,  606,  607 
rashes  and  smallpox,  542 
Dry  cholera,  317 
Dubar  on  tuberculosis,  832 
Dubinins  disease  after  malaria,  132 
Duffin  on  scarlet  fever,  582 
Dunham's  culture  method,  308,  309 
Duration  of  cholera,  319 
of  pulmonary  tuberculosis,  836 
of  relapsing  fever,  262 
Dust  and  tuberculosis,  741 
Dysenteric  amoeba,  354 
arthropathies,  372 
paralyses,  373 
Dysentery,  339 
abdominal  symptoms  in,  365 
abscess  of  liver  in,  353 

of  lung  in,  354 
acute  catarrhal,  347 
clinical  course,  357 
pathological  anatomy,  347 
symptoms,  357 
and  a^e,  340 
amoebic,  340 
clinical,  361 
masked  forms,  361 
pathological  anatomy  of,  351 
symptoms,  361 
and  anaemia,  366 
antiseptics  in,  384 
in  armies,  341 
calomel  in,  382 
castor  oil  in,  382 
catarrhal,  340 

chronic,  post-mortem  appearances,  356 
circulation  in,  362 
and  climate,  340 
complications,  366 
contagiuni,  344 
definition,  339 
diagnosis,  374 
diphtheritic,  340 
clinical  course,  359 
symptoms,  359 
and  drinking  water,  342 
etioloj^y,  340 
fever  in,  365 
follicular  ulceration,  356 
gangrenous  form,  363 
and  hepatic  abscess,  367-369 
ipecac  in,  379 
and  malaria,  143,  370 
opium  in,  380 
and  peritonitis,  366 
in  pneumonia,  369 
proj^nosis,  375 


Dysentery,  prophylaxis,  376 
purgatives  in,  382 
rectal  medication,  885 
in  relapsing  fever,  263 
respiration  in,  365 
and  season,  340 
secondary,  340,  355 

clinical  course,  365 

pathological  anatomy  of,  355 

symptoms,  365 
sequelee,  374 
and  scurvy,  370 
and  sex,  340 
sporadic,  340 
tenesmus  in,  365 
treatment  of  amoebic,  387 

of  catarrhal,  385 

of  diphtheritic,  386 

of,  in  general,  376 
tropical,  340 
and  tuberculosis,  369 
and  typhoid  fever,  371 
and  typhus  fever,  371 
urine  in,  365 
Dysidrosis  and  leprosy,  929 
Dyspepsia  and  chronic  phthisis,  786 

and  tuberculosis,  841 
Dyspnoea  in  chronic  phthisis,  792 
in  influenza,  414 
in  miliary  tuberculosis,  753 

EAR  and  erysipelas,  468 
in  smallpox,  539 

syphilis  of,  889 
Eberth  on  cerebrospinal  meningitis,  425 

on  enteric  fever,  169 
Eberth's  bacillus,  169,  177,  197 
Echinacea  augustifolia,  255 
Eczema  of  syphilis,  894 
Edward  IT.  and  smallpox,  550 
Effusion,  sero-fibrinous  in  pleurisy,  767 
Eggs  in  enteric  fever,  226 

and  tuberculosis,  841 
Ehrlich's  diazo-reaction   in  enteric  fever, 
195 
in  malaria,  141 
Elastic  tissue  in  phthbical  sputum,  789 
Electric  chorea  after  malaria,  132 
Electrolysis,  329-331 

Emaciation  in   cerebro-spinal    meningitis, 
441 

in  chronic  phthisis,  795 

in  enteric  fever,  181 
Emboli  in  pyeemia,  480,  483,  487 
Emetics  in  yellow  fever,  295 
Emphysema  in  chronic  phthisis,  800 
Endarteritis  obliterans,  syphilitic,  873 

tuberculous,  756 
Endocarditis  and  chronic  phthisis,  808 

in  enteric  fever,  186 

and  erysipelas,  469 

malignant  and  cerebro-spinal  meningitis, 
442 

in  pyfemia,  484,  490 

and  scarlet  fever,  604 
Endophlebitis  in  pysemia,  481 
Enemata  in  dysentery,  385 
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Enemata  in  yellow  ferer,*  297 
Enteric  (op  typhoid)  fever,  167 

abdominal  tenderness  in,  189 

abortive  form,  200 

afebrile  type,  200 

andage^  lo8 

in  the  aged,  203 

albuminuria  in,  196 

ambulatory,  199 

anemia  in,  186 

angina  in,  188 

antipyretics  in,  216 

aphasia,  194 

and  appendicitis,  206 

asthenia  in,  221 

bacillus,  169 

and  bedsores,  197,  220 

bloodvessels  in,  177 

and  bronchitis^  186,  220 

and  broncho-pneumonia,  187 

cardiac  asthenia  in,  219 

and  catarrhal  laryngitis,  187 

central  nervous  system  in,  179 

circulatory  system  in,  185 

and  climate,'l68 

collapse  in,  219 

complications,  198 

constipation  in,  217 

convalescence,  221 

convulsiinis  in,  193 

and  croupous  pneumonia,  187,  206 

cutaneous  hyperesthesia!  194 

cystitis  in,  177 

deafness  in,  198 

definition,  167 

delirium  in,  192 

and  desquamation,  197 

diagnosin,  205 
from  typhus,  249 

diarrhoea  in,  188 

diet  in,  212,  226 

difierential  diagnosis,  205 

and  digestive  system,  187 

dilatation  of  pupils,  193 

disinfection  of  stools,  208 

and  entero- colitis,  207 

epidemics,  171 

and  epistaxis,  187,  219 

eruption  in,  196 

and  erythema,  196 

etiology,  167 

and  furuncles,  197,  221 

general  clinical  course,  179 
management  of  patient,  21 1 

geographical  distribution,  168 

headache  in,  192 

heart  in,  177 

hemorrhage  in,  175 

hemorrhagic  type,  200 

and  her  1)68,  197 

hydrotherapy  in,  222 

incubation,  179 

and  influenza,  410 

insanity  in,  194 

intercurrent   and   concurrent   diseases, 
198 

intestinal  hemorrhage  in,  189,  218 


Enteric  fever,  intestinal  perlbtatiaD  Isiy  Stt 
intestines  in,  178 
iaundice  in,  192 
kidneys  in,  177 
latent  form,  199 
liver  in,  176 

localised  tenderness  of  moadeB^  194 
and  malaria,  205 
mesenteric  slands  in,  175 
mild  form,  199 
mortality,  207 
muscular  weakness  in,  198 
and  nervous  system,  192 
neuralgia  in,  194 
neuritis,  194 

organs  of  special  sensation^  198 
and  osseous  system,  197 
otitis  media  in,  188 
pancreas  in,  178 
parotiditis  in,  221 
patholo^cal  anatomy,  178 
perforation  in,  175 

of  intestine  in,  190 
peripheral  nenritb  in,  222 
peritonitis  in,  191,  206, 218 
phvsipgnomy,  197 
ana  pleurisy,  187 
and  prQgnan<7,  203 
and  prognosis,  207 
prophylactic  inoculations,  229 
prophylaxis,  207 
and  pulmonary  tubercoloais,  807 
pulse  in,  185 
pyuria  in,  196 
recrudescence,  204 
reduction  of  temperatmc^  220 
and  relapses,  203 
respiratory  organs  in,  178 
respiratory  system,  186 
retention  of  urine  in,  219 
salivary  glands  in,  178 
and  season,  168 
second  attacks,  205 
serum  inoculations,  230 
and  sex,  169 
skin  in,  196 
somnolence  in,  192 
special  management  of  individual  cases, 

214,  215 
specific  treatment,  222 
spleen  in,  176,  191 
sporadic  cases,  173 
and  sudamina,  197 
symptoms,  179 
synonyms,  167 
and  synovitis,  198 
temperature  chart,  180,  182-185,  189, 

199-202,  204 
thrombosis  in,  222 
tongue  in,  187 

transfusion  of  blood  in,  230 
treatment,  207 

of  complications,  215 
tremor  in,  193 
and  trichinosis,  206 
and  tuberculosis,  206 
tympanites  in,  189,  217 
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Enteric  fever,  ulceration  in,  174 
urinary  system  in,  194 
urine  in,  194,  217 
and  urticaria,  197 
varieties,  198 
vertigo,  193 

voluntary  muscles  in,  178 
vomiting  in,  188 
and  weather,  168 
Enterocolitis  and  enteric  fever,  207 
Environment  and  tuberculosis,  743 
Epidemic  catarrhal  fever,  399 

cerebro-spinal  meningitis.     See   CerdiTO' 
spinal  MenhigitiM. 

cholera,  301 

parotiditis.     See  Parotiditis. 
Epidemics  of  cholera,  301-304 

of  diphtheria,  669 

of  dvsenterv,  349 

of  influenza',  399-405 

of  scarlet  fever,  577 

of  smallpox,  513 

of  typhus  fever,  233,  242 

of  yellow  fever,  267 
Epidermis  in  erysipelas,  456,  457,  460 
Epilepsy  and  enteric  fever.  198 
Epintaxis  in  enteric  fever,  187,  219 

in  relapsing  fever,  263 

in  typhus  fever,  247 
Epizootics  and  influenza,  404 
Erb  on  syphilis,  885 
Ernst  on  enteric  fever,  170 
Eruption  of  dengue,  160 

of  enteric  fever,  180,  181,  196 

of  erysipelas,  460,  470 

of  leprosy,  926 

of  measles,  627-629 

of  pyaemia,  482 

of  rela|)sing  fever,  261 

of  rubella,  641,  642 

of  septic  infection,  506 

of  smallpox,  525,  526 

of  typhus  fever,  241,  242 

of  varicella,  572 

of  varioloid,  537 
Erysiiielas,  451 

afebrile,  461 

and  albuminuria,  468 

ambulant.  463 

antlKepiicH  in,  474 

bullouH,  463,  464 

and  chronic  phthisis,  807 

complications,  467 

definitions,  451 

diagnosis,  470 

diet,  473 

and  enteric  fever,  198 

erratic,  463 

etiology,  451 

of  face,  4()5 

gangrenous,  464 

hemorrhagic,  463 

incubati<ui,  459 

of  the  larynx,  466 

and  lymphangitis,  470 

migrating,  463 

of  mucous  membranes,  466 
Vol.  I.— f,I 


Erysipelas  of  nose,  466 

oedematous,  463 

pathological  anatomy,  456 

pathology,  451 

pemphigoid,  463 

petechial,  463 

and  pharynx,  466 

phlegmonous,  464 

prognosis,  471 

and  scarlet  fever,  606 

sequelse,  467 

of  special  regions,  465 

stimulants  in,  474 

symptoms,  459 

synonyms,  451 

transmission  of,  to  foetus,  467 

treatment,  472 

and  vaccinia,  562 

variations  in  local  lesion,  463 

wandering,  463 
Erysipeloid,  471 
Erythema  in  enteric  fever,  196 

scarlatiniforme,  607 
Erythemata  in  avtivo-autumnal  feveri  141 
Erythematous  syphiloderm,  894 
Escherich  on  diphtheria,  659,  660 
Esmarch  on  cholera,  309 
Etiology  of  cholera,  304 

of  dysentery,  340 

of  enteric  fever,  167 

of  erysipelas,  451 

of  influenza,  404 

of  leprosv,  922 

of  malaria,  77 

of  Malta  fever,  946 

of  measles,  625 

of  meningeal  tuberculosis,  755 

of  miliary  fever,  948 

of  parotiditis,  725 

of  pertussis,  713 

of  plague,  392 

of  pywmia,  477 

of  relapsing  fever,  257 

of  rubella,  639 

of  scarlet  fever,  577 

of  sef)tic8pmia,  495 

of  simple  continued  fever,  949 

of  smallpox,  513 

of  syphilis,  852 

of  tetanus,  935 

of  tubercle,  74G 

of  tuberculot^is,  731 

of  typhus  fever,  233 

of  vaccinia,  557 

of  varicella,  569 

of  Weil's  disease,  945 

of  yellow  fever,  267 
Eucalyptus  globulus  and  malaria,  79 
Ewart  on  dysentery,  379 
Examination  of  malarial  blo(Ml,  137 

of  syphilitic  patients,  893,  894 
Exanthem.     See  Eruption. 

of  enteric  fever,  196 

in  smallpox,  524,  525 
Exanthemata  and  malaria,  135 

and  measles,  634,  635 

and  si'arlet  fever,  585 
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Ezoetosee,  syphilitic,  882,  884 
Expectoration.     See  Sputum. 

in  chronic  phthisis,  788 
Exudate,  diphtheritic,  653,  654,  673,  680, 

681 
Eye  symptoms  in  cerebro-spinal  meningitis, 
438 

syphilis  of,  886 
Eyelids,  syphilis  of,  886 
Eyes  and  erysij)ela8,  468 

in  smallpox,  539 

FACE  in  erysipelas,  465 
Facies  of  cholera,  320 
Faeces  and  dysentery,  364,  377 

and  enteric  fever,  172,  208,  209 

in  yellow  fever,  272 
Faget  on  yellow  fever,  283 
Fagge   on    cerebro-spinal  meningitis,  430, 
434 

on  dysentery,  343 
Faggioli  on  malarial  germs,  69 
Falk  on  tubercle  bacillus,  736 
Falkenstein  and  tuberculosis,  844 
Fallopian  tube,  tuberculosis  of,  819,  830 
Famine  fever,  258 

and  typhus  fever,  235 
Febris  cam  is,  184 
Fehleisen  on  erysipelas,  451,  456 
Feletti  on  hsemoproteus,  75 

on  malaria,  81 

on  malarial  germs,  38,  57,  61 
Fermentative  fever,  495,  498,  502 
Fever,  testivo-autumnal,  99, 106 
diagnosis  of,  141 

African,  17 
and  ague,  17 

aseptic,  498 

aulutniial,  17 

Batuvia,  17 

black  water,  17 

break  bone,  l'')5 

of  cerel)ro-spii)al  meningitis,  439 

(hajrres,  17 

in  ciironic  phthisis,  793,  794 

coin"se  of,  in  dengue,  160 

in  (lysenlery,  8(>5 

enteric,  1<)7 
treatment,  '207 

famine,  *2')S 

fermentative,  495,  498,  502 

luematwric,  117 

lliin^'arian,  17 

infections,  of  obscnre  nature,  945 

of  inlliienza,  410 

intermittent,  17 
diagnosis,  loO 

irritative,  49S 

malarial,  with  long  intervals,  120 

maii^Miant  tertian,  107 

Malta.  9I»*. 

Meilitenancan,  946 

and  meningeal  tubercnlosis,  757,  758 

miasmatic,  17 

miliary,  947 

tubercnlosis,  753 

Neapolitan,  946 


Fever,  Panama,  17 

periodical,  17 

pernicious  malarial,  113 

of  plague,  395 

quartan,  99,  105 

quotidian  intermittent,  99,  104 

relapsing,  257 

resorption,  498 

rock,  946 

simple  continued,  948 

swamp,  17 

sweating,  947 

tertian,  99 

intermittent,  99 

of  tuberculosis,  846 

typhoid  and  malaria,  133 

typho-malarial,  134 

typhus,  233 

Walcherian,  17 

vellow,  267 
Fil)roid  phthisis,  804 

tuberculosis  and  peritonitis,  772 
Fiesingeron  scarlet  fever,  595 
Fi6vre    bileuse    ni^lanurique    and    vellow 

fever,  291 
Filehne  on  erysipelas,  455 
Finger  on  dysenterv,  342 
j  Fisher's  Island  epidemic  of  diphtheria,  669 
Fissures,  syphilitic,  870 
Fixed  cells  and  tubercles,  748 
Flagella  of  malaria,  21,  27-29,  47 
Flagellation,  76 
Flexner  on  cerebro-spinal  meningitis,  426 

on  diphtheria,  648 

on  enteric  fever,  177 

on  malaria,  73 

on  septicemia,  498 

on  tuberculosis,  812 
Flick  on  tuberculosis,  742 
Flies  and  enteric  fever,  172 
Flint  on  cholera,  315 

on  dysentery,  358.  359 

on  tuberculosis,  835 
Fu'tus,  small |)ox  in  the,  515 
Follicular  ulceration  in  dysentery,  356 
Fo<xl.     See  J){et. 

raw,  and  cholera,  323 
l'V)ster  on  dengue,  100 
Foudrovante  cerebro-spinal  meningitis,  441. 

442 
Fowler  on  })lithisi8.  780 

on  tuberculosis,  738 
Fowler's  solution  in  malarial  ansemia,  153 
Fox  on  chronic  phthisis.  788 
Fra<jnieutation  of  malarial  parasite,  30 
Frjinkel  on  enteric  fever,  229,  23U 

on  phthisis,  775 

on  tetainis,  937 
Fraser  on  leprosy,  932 
Frerichs  on  malarial  cachexia,  94 
}>ignient,  73 

on  tuberculosis,  811 
Fresh  air  and  tuberculosis,  842 
Krie<l  lander  on  cerebrospinal  meningiti&,4^U) 

on  tuberculosis,  829 
Fulminant    cerebro-spinal   meningitis,  441. 
442,  445 
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Fumigation  after  scarlet  fever,  611,  612 
typhus  fever,  252,  253 

local,  of  syphilis,  909 

and  pertussis,  722 

in  syphilis,  903 
Furbringer  on  cholera,  313 
Furuncles  in  enteric  fever,  197,  221 
Futcher  on  tuberculosis,  731 

GABBET  ERNST  solution,  735 
Oaffky  on  enteric  fever,  169 
Gairdner  on  tuberculous  peritonitis,  773 
Galen  on  dysentery,  381 
on  intermittent  fever,  18 
on  leprosy,  921 
on  the  plague,  391 
on  tuberculosis,  744 
Galtier  on  tubercle  bacillus,  736 
Galton  on  tuberculosis,  745 
Gangrene  of  lung  in  chronic  phthisis,  800 
Gangrenous  erysipelas,  464 
Gargles  and  syphilis,  912 
(larnier  pill,  900 
Gastraigic  tv()e  of  pernicious  malarial  fever, 

llo 
Gastric  fever,  167 
Gastro-enteritis,  and  meningeal  tuberculosis 

759 
Gastro-intestinal  mucosa,  atrophy  of,  after 
malaria,  131 
system  in  chronic  phthisis,  801 
tract  and  influenza,  419 
in  malaria,  88 
Generative  organs,  female,  tuberculosis  of, 

829 
Genital  tuberculosis,  829 
Genito-urinarv  system  in  chronic  phthisis, 
802  ' 
svphilis  of,  874 
tuberculosis,  818,  819 
Geographical  distribution  of  enteric  fever, 
168 
position  and  tuberculosis,  732 
Geological  conditions  in  dysentery,  340 
Gerlwr  on  tuberculosis,  741 
(lerhard  on  meningeal  tuberculosis,  754 
(rerhardt  on  malaria,  34 
Germ  of  dengue,  156,  157 

of  enteric  fever,  171 
Germs.     See  Bdciilt. 
(iiant  cells  in  leprosy,  924 
of  syphilis,  892 
and  tubercles,  748 
Gibbs  on  choleni,  306 
Gig:mtol)lasts  in  malarial  cachexia,  94 
Glands,  adrenal,  in  malaria,  89 
bronchial,  in  chronic  phthisis,  785 
rervic*al,  in  rubella,  643 
lymphatic,  in  plague,  394,  395 

and  tuberculosis,  760-764 
mammary,  in  chronic  phthisis,  802 

tubercular,  8.S2 
mesenteric,  in  enteric  fever,  175 
in  tuberculous  peritonitis,  773 
parotid,  in  parotiditis,  727 
prostate,  tuberculosis  of,  826 
salivary,  in  enteric  fever,  178 


Glands,  salivary,  tuberculosis  of,  81 1 

syphilitic,  treatment  of,  901 
Glandular  injections  in  dengue,  161 
Glasgow  epidemic  of  scarlet  feveTf  587 

tuberculosis  in,  733 
Glass  pock,  569 
Glaucoma,  syphilitic,  888 
Glossitis  variolosa,  532 
Goerbersdorf  and  tuberculosis,  844 
Golgi  on  malaria.  22, 32,  44, 53,  71,  120,  121 

on  phagocytosis  in  malaria,  67,  68 

on  quinine  in  malaria,  146 
Gonococcus  in  septicaemia,  497 
Goodhart  on  cerebro-spinal  menin^tis,  432 
Gowers  on  cerebro-spinal  meningitis,  430 

on  tuberculosis,  831 
Graham  on  tuberculosis,  746 
Grassi  on  dysentery,  345 

on  htemoproteus,  75 

on  malarial  germs,  38,  57,  61 
Graves  on  dysentery,  387 
I  Gray  powder  in  hereditary  syphilis,  918 
Gregory  on  variola,  517 
I  Grethe  on  tuberculosis,  821 
Griesinger  on  dysentery,  369 
!      on  malaria,  70 
I      on  relapsing  fever,  262 
I      on  typhus  fever,  243 
Grippe,  399.    See  Injluenza, 
Guarnieri  on  malaria,  73,  86 

on  malarial  germs,  31,  61 
Guersant  on  meningeal  tuberculosis,  754 
,  Guaiacol  and  tuberculosis,  845 
'  Guinea-pigs,  inoculation  of  tuberculosis,  821 
Guinon  on  erysipelas,  455 
Guit^ras  on  influenza,  406 
Gumma,  891 
Gummata  of  bones,  881 

in  brain,  884 

of  eye,  888 

of  liver,  879 

of  lung,  878 

of  nervous  system,  884 

of  orbital  bones,  886 

periosteal,  882 

of  rectum,  880 

syphilitic,  865,  871 

treatment  of,  912 
Gummy  tumor,  891 
I  Gurgling  in  enteric  fever,  189 
I  Gurgun  oil  in  leprosy,  930 
Guterbach  on  cholera,  316 
Guttman  on  cholera,  313 
Gymnastics,  pulmonary,  842 

HADLEY  on  fibroid  phthisis,  805 
Hsematozoa  in  birds,  75 
inoculaticm  of,  75 
I      of  malaria,  74,  75 

I  Hwmatozoim  falciparum,  36,  47,  51,  68,  69, 
76 
febris  quartana*,  40 
tertiauip,  44 
I      malaria*,  23 
H:iMi  aturia  in  vesical  tuberculosis,  825 
HaMuaturic  fever,  117 
Ha»moglobin  in  malaria,  49,  55,  71, 125, 126 
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Hiemoglobinuria,  explanation  of,  in  mala- 
ria, 72 

malarial,  diagnosis,  143 
Hsemoglobinuric  type  of  pernicious  malaria, 

116 
Heemoproteus,  75 

in  birds,  75 
Hsemoptvsis  and  chronic  phthisis,  786,  790 

in  miliary  tuberculosis,  753 
Hsemosiderm  in  malarial  blood,  64,  66 
Hsemosporidiiim  malaria?,  24 
Haffkine  on  cholera,  325 
Hair,  falling  of.  in  enteric  fever,  221 

syphilis  of,  866 
Halsted  on  pyiemia,  478 
Hamilton  on  scarlet  fever,  582 
Hammerschlag  on  enteric  fever,  230 

on  tuberculosis,  734 
Hance  on  tuberculosis,  742 
Hanford  on  enteric  fever,  176 
Hanoi  on  tuberculosis,  817 
Hansen  on  bacillus  lepi-se,  924 
Hare  on  enteric  fever,  229 
Headache  in  cerebro-spinal  meningitis,  438 

in  enteric  fever,  179-181,  192,  215 

in  influenza,  414 

in  relapsing  fever,  260,  264 
Healed  tuberculosis,  835 
Health  Board  of  New  York  and  tuberculo- 
sis, 838 

Department  and  diphtheria,  654,  655 
disinfection  methods,  252,  253 
Heart  in  cholera,  31 1 

diseases  and  chronic  phthisis,  808 

in  diphtheria,  674 

disease  and  tuberculosis,  746 

in  enteric  fever,  177 

failure  in  diphtheria,  679 
in  enteric  fever,  219 

gutninata  of,  872 

in  relapsing  fever,  2o9 

syphilis  of,  872 

in  yellow  fever,  276 
Heat,  application  of,  in  cholera,  331 
Hebra  on  scarlet  fever,  571^ 
Heitler  on  tuberculosis,  834 
Hekloen  on  tuberculosis,  833 
Hlava  on  dysentery,  346 
Jleniipleiria  and  dvsentery,  374 

syphilitic,  884 
Ilcuiitritanis,  18 
Hemorrhage,  capillary,  in  malaria,  73 

in  dengue,  lo9,  101 

in  cnteri<'  lever,  175 

intestinal,  in  enteric  fever,  189,  218 

and  tuberculosis,  809 

in  vesical  tuberculosis,  825 
Hemorrhagic  enteric  fever,  200 

measles,  (131 

pernicious  tnalaria,  diagnosis,  142 

scarlet  fever,  594 

smallpox,  5.S1 

type  of  |)erni<ions  malarial  fever,  1 15 
Henderson  on  lyphns  fever,  248 
IIen«lnn  outbreak,  ^s; 
llenoeli  on  infantile  remittent  fever,  203 
Hepatic  alweess  in  dysentery,  353,  3(>7-3r)9 


Hepatitis  in  malaria,  95,  131 
Hereditary  syphilis,  849,  914 

transmission  of  tuberculosis,  737,  819 
Hernandez  on  tuberculous  pleurisy,  768 
Herpes  in  sstivo-autumnal  fever,  141 

of  cerebro-spinal  meningitia,  439 

in  enteric  fever,  197 

in  influenza,  409 
Hershey  on  scarlet  fever,  578 
Hersman  on  scarlet  fever,  577 
Herter  on  tuberculosis,  832 
Hertz  on  malaria,  97 
Hewetson  on  malaria,  23,  39,  52,  80 

on  malarial  germs,  67 
nephritis,  130 
parasites,  122 

on  tertian  fever,  100 
Heydenreich  on  relapsing  fever,  258 
Hill  is  on  leprosy,  929 
Hinemann  on  yellow  fever,  274 
Hippocrates  on  dysentery,  343 
Hirsch  on  cerebro-spinal  meningitis,  429 

on  intermittent  fever,  18 
History  of  cholera,  301 

of  influenza,  399 

of  leprosy,  921 

of  plague,  391 

of  smallpox,  513 

of  typhus  fever,  233 

of  vaccination,  655 

of  vaccinia,  555 

of  varicella,  569 
Hochstetter  on  enteric  fever,  170 
Hofmann  on  diphtheria,  656,  658 
Holiday  on  dengue,  160 

on  leprosy,  930 
Holt  on  cerebro-spinal  meningitis,  436 
House  of  reception  and  antitoxin,  704 
Howard  on  fibroid  phthisis,  804 
Hughes  on  enteric  fever,  2i^0 
Hunger  in  enteric  fever,  181 
Hunger-pest,  258 
Humidity  and  enteric  fever,  168 

influence  on  dengue,  156 
Hunter  on  pyiemia,  477 
Huss  on  typhus  fever,  240 
Hutchinson  on  scarlet  fever,  582 

on  tuberculosis,  740 

on  typhus  fever,  240 
Hyaline  l)odie8  in  malarial  blood,  59 
!  Hydrargyrism,  905 
j  Hydrocephalus,  acute,  754 
Hydrochlorate  of  (luinine  in  malaria,  149 
Hydrophobia  and  tetanus,  940 
Hydrophobic  tetanus,  939 
Hydropic  IwHlies  in  malarial  blood,  30.  43 
Hydrotherapy  in  enteric  fever,  222 
Hygiene  of  sc^^rlet  fever,  612 

of  syphilis,  895 

and  tuberculosis,  840 
Hvperesthesia  in  cerebro-spinal  meningitis, 
441 

in  enteric  fever,  194 
Hvperpvrexia  in  cerebro-spinal  nieningitiN 
448 

in  enteric  fever,  184 

in  relapsing  fever,  260 
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Hyperpyrexia  in  scarlet  fever,  596 
Hypertrophy  of  mammary  gland  in  chronic  I 
phthisis,  802  . 

and  tuberculosis,  744  ' 

Hypodermic  stimulation  in  cholera,  332        { 

treatment  of  syphilis,  904 
Hypodermoclysis,  328 
Hypophosphites  and  tuberculosis,  845 
Hysteria  in  tetanus,  941 

ICTERUS  in  sestivo-autumnal  fever,  141 
Ichthyol  in  leprosy,  930 

tranmaticin,  473 

varnish,  473 
Ileo-oecal  tuberculosis,  815 
Ileo-typhus,  167 

Immerman  on  enteric  fever  relapse,  203 
Immunity  of  measles,  633 

and  refapsing  fever,  259 

from  scarlet  fever,  583 

from  tetanus,  942 

by  vaccinia,  562 

from  yellow  fever,  273 
Immunization  bv  antitoxin  in  diphtheria, 
705,  706 

in  diphtheria,  692,  696 
Incubation  of  enteric  fever,  179 

of  malaria,  81,  96 

of  measles,  627 

of  parotiditis,  726 

of  pertussis,  715 

of  relapsing  fever,  260 

of  scarlet  fever,  584 

of  smallpox,  522 

of  syphilis,  850,  851,  854 

of  tetanus  935 

of  typhus  fever,  240 

of  yellow  fever,  281 
India,  cholera  in,  322 

leprosy  in,  921,  92:^ 
Individual  predisposition  and  tuberculosis, 

744 
Induration  of  chancre,  856 
Infancy  and  cholera,  306 

and  chronic  phthisis,  808 

syphilis  of,  914-919 

and  yellow  fever,  274 
Infantile  remittent  fever,  201 
Infectiou  of  enteric  fever,  171,  172 

manner  of,  in  malaria,  82 

of  niejislcK,  626 

of  parotiditis,  725 

of  plague,  393 

of  pyaemia,  477-482 

septic,  495,  504 

of  smallpox,  515-520 

by  tubercle  bacillus,  737 

tubercular,  hv  direct  extension,  820 
through  blood,  819 
by  iuhalation,  741 
bV  meat,  743 
by  milk,  743 
through  ()eritoneum,  819 

in  tul)ercuU)us  )>eritonitis,  771 

of  yellow  fever,  267 
Infections  combined  with  malaria,  122 
Infectious  double  intermittent  fever,  104 


Infectiousness  of  enteric  fever,  172, 173 

of  scarlet  fever,  584 
Infiltration  tubercle,  750 
Inflammation,  chronic,  in  dysentery,  356 
Inflammatory  process  in  tubercles,  751 
Influenza,  399 

and  antemia,  418 

analysis  of  principal  symptoms,  410 

antipyretics  in,  422 

and  asthenia,  415 

and  bronchitis,  416 

and  broncho-pneumonia,  416 

catarrh  in,  413 

catarrhal  symptoms  of,  408 

and  cerebro-spinal  meningitis,  444 

complications,  415 

convalescence,  423 

cough  in,  413 

crises,  410 

and  croupous  pneumonia,  416 

defervescence,  409 

definition,  399 

in  dengue,  163 

diagnosis,  419 

diet,  421,  422 

duration,  410 

dyspnoea  in,  414 

etiology,  404 

in  Europe,  401-403,  405 

exciting  cause,  405-407 

fever  of,  410,  411 

general  description,  407 

headache  in,  414 

history,  399 

incubation,  407 

management  of  cases,  421 

mortality  of,  420 

nervous  system  in,  408,  414 

and  neuritis,  415 

and  otitis  media,  417 

pathological  anatomy  of,  407 

and  pleurisy,  417 

prognosis  of,  420 

progress  of,  405 

prophylaxis,  421 

and  pulmonary  consumption,  417 

and  scarlet  fever,  606 

sequelae,  415 

relating  to  the  circulatory  system,  418 
gastro-intestinal  tract,  419 
nervous  system,  419 
respiratory  tract,  416 

skin  in,  413 

special   senses   in,  414 

symptoms,  407 

synonyms,  399 

tem{)erature  of,  409-412 

treatment,  421 

in  the  United  States,  403,  404 
Inhalations  in  pertussis,  722 

of  tiil)ercular  infection,  741 
Inherited  syphilis,  914 
Initial  lesion  of  syphilis,  854 
Injections,  flui<l,  in  cholera,  328-330 
Inoculations  of  diphtheria,  651 

in  enteric  fever,  229 

in  influenza,  406,  407 
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InocahUions  in  leprosy,  922,  923 

of  malaria,  34,  75 

with  relapsing  fever,  259 

in  scarlet  fever,  586 

and  septicsemia,  499 

in  smallpoT,  514 

with  tubercle  bacilli,  738,  807 

of  tuberculosis,  740 
Insanity  in  enteric  fever,  194 
Insolation  and  malaria,  136 
Insomnia  in  enteric  fever,  215 

in  typhus  fever,  248 
Inspection  in  chronic  phthisis,  796 

of  dairies,  839 
Instruments,  intubation,  687 
Intemperance  and  smallpox,  543 

and  typhus  fever,  235 
Intermittent  fever,  17 
blood  in,  125 
in  children,  102 
diagnosis,  136 
prognosis,  144 
quartan,  105 
quinine  in,  151 
quotidian,  99 
tertian,  99 

temi)erature  in  enteric  fever,  181 

quotidian  fever,  104 
Intestinal  antisepsis  in  enteric  fever,  222 

complications  of  malaria,  134 

fever,  167 

hemorrhsge  in  enteric  fever,  189,  218 

perforation  in  dysentery,  36o 
in  enteric  fever,  190,  219 

tuberculosis,  secondary,  814 
Intestines  in  cholera,  312 

in  enteric  fever,  173 

in  pysemia,  484 

in  relapsing  fever,  260 

secondary  tuberculous  ulceration  of,  816 

syphilis  of,  872 

tuberculosis  of,  813 

in  yellow  fever,  277 
Intoxication,  septic,  495,  500,  503 
Intravenous  injection  of  quinine  in  malaria, 

150 
Intubation  in  diphtheria,  686 

and  tracheotomy  compared,  692 
Inunction  in  hereditary  syphilis,  917 

local,  of  syphilis,  910 

in  syphilis,  901,  902 
Invasion  of  relapsing  fever,  260 

of  typhus  fever,  240 
Iodide  of  potassium  and  syphilis,  906-909 
Iodine  in  syphilis,  906 
Ipecac  in  dysentery,  379,  380 
Iris,  syphilis  of,  887 
Iritis,  syphilitic,  887 
Iron  in  syphilis,  901 

in  tuberculosis,  846 
Irrigation  and  diphtheria,  683,  684 
Italian  fever,  399 
Itching  in  smallpox,  530,  552 
Ivory  points  for  vaccination,  564 

JAC'COUD  on  enteric  fever,  207 
Jackson  on  yellow  fever,  273 


Jamieson  and  scarlet  fever,  58$ 
Jani  on  tuberculosis,  819 
Janowsky  on  enteric  fever,  170 
Jaundice,  black,  17 

in  enteric  fever,  192 

in  Weil's  disease,  945,  946 
Jenner  on  smallpox,  514 

on  typhus  fever,  241, 242 

on  vaccinia.  555,  556,  558,  563 
Jersin  on  diphtheria,  648 
Jesuits'  powder  in  malaria,  146 
Johns  Hopkins  Hospital  and  taba«ak«% 

743 
Johnston  on  pertussis,  720 
Joint  lesions  in  dysentery,  872 
Joints  in  cerebro-spinal  meiiiDgiti%  440 

in  diphtheria,  679 

and  erysipelas,  469 

in  pyemia,  486,  487 

syphilis  of,  883 
Jones  on  malarial  httmaturia,  117 

on  yellow  fever^  283 
Jfirgensen  on  miharv  tobercnlosia,  754 
Juvenile  asylum  and  antitoxin,  704 

KALINDEBO  on  malarial  Uood,  126 
Kaposi  on  scarlet  fever,  588 
Karlinski  on  enteric  fever,  170 
Kartulis  on  dysentery,  345,  346 
Karyokinesis  in  malarial  germs,  61 
Keen  on  enteric  fever,  197 
Kelly  on  tuberculosis,  829 

on  tuberculous  peritonitis,  771 
Kelsch  on  malarial  blood,  125 

kidnevs,  87 
Kidney,  abscess  in  pysmia,  488 
Kidneys  in  cholera,  312 

of  chronic  malaria,  94 

in  diphtheria,  674 

in  enteric  fever,  177 

in  malaria,  87 

in  relafjsing  fever,  259 

syphilis  of,  876 

tuberculosis  of,  821 

in  typhus  fever,  240 

in  yellow  fever,  279 
Kiener  on  malarial  kidneys,  87 
i  Kine-pox,  555 
Kirch ner  on  cholera,  313 
Kirkebride  on  blood,  125 
Kitasato  on  enteric  fever,  229 

on  tetanus,  935 
Klebs  on  cholera,  313 

on  pywmia,  477 

on  scarlet  fever,  590 

on  senticseraia,  496 

on  tuoerculosis,  818 
Klebs'  bacillus,  647 
Klein  on  cholera,  306 

on  scarlet  fever,  586,  587 
Klemperer  on  enteric  fever,  230 
Knockel  Koorts.  155 
Knopf  on  tuberculosis,  844 
Knox  on  dysentery,  389 
Koch  on  cholera,  320 

comma  bacillus,  301,  305-311 

on  dysentery,  345 
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Koch  on  erysipelas,  451 

on  relapsing  fever,  259 

tubercle  bacillus,  733 

on  typhoid  bacillus,  169 
Koplik  on  tubercular  testis,  828 
Kost  on  tuberculous  pericarditis,  770 
Kostenitech  on  tubercle,  749 
Koumyss  in  typhus  fever,  254 
Kruse  on  ha*nioproteus,  75 
Krzyincki  on  tuberculosis,  826,  827 
Kupffer's  cells  in  malarial  liver,  91,  92 

LACHRYMAL  apparatus,  syphilis  of,  886 
Laennec  and  tuberculosis,  741,  835 
Lafleur  on  amoebic  dysentery,  352-354,  357 

on  dysentery,  346,  347 
Lambel  on  dysentery,  344 
Lamoureux,  900 

Lancisi  on  intermittent  fever,  18,  19 
Landouzy  on  tuberculous  pleurisy,  765 
Langhans'  giant  t^il,  749 
Lannoi.s  on  enteric  fever,  177 
La  Roche  on  yellow  fever,  273 
Laryngeal  diphtheria,  677 
treatment,  685 
under  antitoxin  treatment,  697 

symptoms  of  chronic  phthisis,  786 
Laryngitis  in  enteric  fever,  187 

and  erysipelas,  469 

membranous,  707 
Larynx  and  erysipelas,  466 

in  smallpox,  532 
Latency  of  tuberculosis,  738 
Latent  enteric  fever,  199 
Laveran  on  crescents,  57 

on  flagella,  29 

on  malarial  germs,  33 
pigment,  20,  21 

on  quinine  in  malaria,  146 
Lebert  on  rela{)8ing  fever,  264 
Lebut  on  typhus  fever,  240 
Leeches  and  malarial  germs,  31 
I^iter's  coils  in  enteric  fever,  220 
Leloir  on  leprosy.  921-923 
Lemoine  on  malarial  urine,  123 
Lenticular  papules,  syphilitic,  860 
Lepine  on  malarial  urine,  124 
Lepromes,  922 
Leprosy,  921 

anaesthetic,  922,  927 

delinition,  921 

diagnosis,  92S 

distribution,  921 

etiology,  922 

history,  921 

invasion,  928 

legislation  against,  933 

macular,  922 

mixe<l,  922,  928 

p.iralyses,  928 

pathology,  924 

predisposition,  923 

prognosis,  929 

prophylaxis,  932 

public  protection  from,  933 

serum  treatment,  932 

symptoms,  925 


Leprosy,  synonyms,  921 

and  syphilis,  929 

treatment,  929 

tubercular,  922,  926 

varieties,  922 
Leptomeningitis,  425 
Lesions  of  chronic  phthisis,  780-787 
Letorey  on  tuberculosis,  813 
Leucocytes,  pigmented,  in  malaria,  68 

and  tuberculosis,  748 
Leucocytosis  absent  from  enteric  fever,  186 

in  sestivo-autumnal  fever,  126 

in  cerebro-spinal  meningitis,  440 

and  miliary  tuberculosis,  753 

in  yellow  fever,  279,  280 
Levy  on  enteric  fever,  230 

on  typhus  fever,  238 
Lichen  planus  and  leprosy,  929 
Lips,  tuberculosis  of,  810 
Litten  cm  meningeal  tuberculosis,  758 

on  relapsing  fever,  259 

on  tuberculosis,  813 
Liver  abscess  in  dysentery,  353,  367-369 
in  pvaemia,  483 

in  cholera,  312 

in  enteric  fever,  176 

in  malaria,  86 

of  malarial  cachexia,  90 

in  relapsing  fever,  260 

syphilis  of,  879 

tuoerculosis  of,  816 

in  typhus  fever,  239 

in  yellow  fever,  277 
Lloyd  on  tuberculosis,  832 
Local  conditions  and  tuberculosis,  745 
Locality  in  scarlet  fever,  580 

and  tuberculosis,  744 
Lockjaw,  938 
Loffler  bacillus,  647 
characteristics,  649 
growth  in  blood  serum,  649 
in  broth,  650 
Loffler's  blood  serum  mixture,  651 
Lombard  on  tuberculosis,  818 
Lonaconing,  cerebro-spinal   meningitis  in, 

427-429 
London  Fever  Hospital  and  scarlet  fever, 
579 
and  typhus  fever,  235,  237 
Loomis  on  rela()sing  fever,  258 

H.  P.,  on  tuberculosis,  763 
lx)rd  on  tuberculosis,  810 
Losch  on  dysentery,  344,  345 
Louis  XV^  and  smallpox,  517 
Lung,  or  lungs,  abscess  of,  in  dysentery,  354 

in  cholera,  312 

chronic  ulcerative  tuberculosis  of,  780 

in  enteric  fever,  178 

gummata,  878 

in  malaria,  86 

in  phthisis,  776 

syphilis  of,  878 

tuberculosis  of,  775 

in  yellow  fever,  276 
Lustgarten  on  syphilis,  852 
Lymph,  bovine,  549 

glands  in  diphtheria,  679 
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Malarial    parasites,   with  combined    infec- 
tiuns,  122 
degeneration  of,  30 
difierential  diagnosis,  58 
intimate  structure,  HO 
methods  of  investigation,  24 
morphology  and  biology,  24 
varieties.  58 
zoological  position.  23 
pigment,  19-22,  25,  63 
se(^nela%  127 
unne,  toxicity  of,  123 
Malignant  forms  of  scarlet  fever,  593 
smallpox,  534 
tertian  fever,  107 
Malta  fever,  946 
etiology,  946 

pathological  anatomy,  947 
prognosis,  947 
symptoms,  947 
synonyms,  946 
treatment,  947 
Mammary  gland,  tuberculosis  of,  832 
Manchot  on  enteric  fever,  229 
Manfredi  on  erysipelas,  454 
Mannaberg  on  malaria,  25,  29,  38,  57,  63 

on  quinine  in  malaria,  146,  147 
Manson  on  crescents,  57 

on  malarial  flagelltp,  29 
Maragliano  on  serum-therapy,  848 
Marchiafava  on  malaria.  21,  22,  32,  35,  37, 
47,  51,  53,  64.  73,  84 
on  quinine  in  malaria,  147 
Marfan  on  scrofula,  761 

on  tiiberculosis,  813 
Marino  on  malaria,  81,  82 
Marmorek  on  erysipelas  antitoxin,  472 
Marriage  and  syphilis.  919 

and  tuberculosis,  836 
Marscm  on  vaccination,  5()5 
Martialis  <m  dengue,  160 
Maseru,  625 

Massuriany  on  intermittent  fever,  102 
Materia  peccaiis  in  malaria,  70,  71 
Measles,  625 
afebrilis,  630 
age,  625 

anomalous  forms,  630 
and  broncho-pneumonia,  632 
catarrhal  symptoms,  629 
complications,  632 
detinition.  625 
des(|uamation,  630 
diagnosis.  634 

from  typhus,  250 
diet,  636 

and  drug  eruptions,  635 
in  enteric  fever,  178,  198 
eruption,  628 
etiology,  625 
hemorrhagic,  631 
immunity,  633 
incubation,  627 
invasion,  627 
isolation,  636 
pathology  of,  626 
and  pertussis,  718 


Measles,  prognosis,  635 
recurrence,  633 
relapse,  633 
and  rubella,  634 
and  scarlet  fever,  634,  644 
season,  626 
sequelfe,  632 
sex,  625 
sine  catarrho,  630 

eruptione,  630 
symptoms,  627 
synonyms,  625 
temperature  in,  628, 637 
treatment,  635 

of  the  attack,  636 
and  typhoid  fever,  634 
and  typhus  fever,  634 
urine  in,  630 
and  variola,  634 
Meat  and  tubercular  infection,  743 
Meckel  on  malarial  pigment,  19,  20 
Medicinal  treatment  of  dengue,  164 

of  dysenterv,  378 
Mediterranean  fever,  946 
Melanaemia  in  chronic  malaria,  91 

in  malaria,  71 
Melanosis  in  chronic  malaria,  91 
Membranes,  serous,  tuberculosis  of,  764 
Membranous  laryngitis,  707 
Meningeal  tuberculosis,  755 
diagnosis,  759 
etiology,  755 
and  gastro-enteritis,  759 
and  meningitis,  759 
and  otitis  media,  759 
pathological  anatomy,  755 
prognosis,  760 
symptoms,  756 
and  typhoid  fever,  759 
Meninges  in  cerebro-spinal  meningitis,  433- 
435 
tuberculosis  of,  831 
of  yellow  fever,  276 
M^ningite  foudroyante,  441 
Meningitis,  acute  tuberculous,  754 
basilar,  in  chronic  phthisis,  802 
cerebral,  diagnosis  from  typhus,  250 
cerebro-spinal,  425 

diagnosis  from  typhus,  251 
syphilitic,  884 

tubercular.     See  Meningeal  Tuberculosis. 
Meningo-encephalitis,  tul)ercular,  831 
Mental  diseases  after  malaria,  132 

symptoms  of  chronic  phthisis,  802 
Mercatus  on  intermittent  fever,  18 
Merck  on  tetanus,  943 
Mercurv  fumigation  in  svphilis,  903 

and  syphilis,  899-908  * 
Mesenteric  glands  in  enteric  fever,  175 
tuliercular,  764 
in  tuberculous  peritonitis,  773 
Metchnikoff'  on  erysipelas,  458 

on  malarial  germs,  65,  69 
Meteorological  influences  in  dysentery,  341 
Methylene  blue  in  malaria,  152 
Met7.,  dysenterv  in,  MS 
Mexico  and  tuberculosis,  843 
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Neuritis  in  enteric  fever,  194 
and  influenza,  415 
opticy  syphilitic,  889 
|)eripheral,  in  enteric  fever,  222 
after  malaria,  132 
New-bom,  erysipelas  of,  467 
New  York  Board  of  Health  and   tubercu- 
losis, 838 
Health  Department  and  diphtheria,  666 
Hospital  for  Contagious   Diseases  and 
diphtheria,  684 
Nicolaier  on  tetanus,  935 
Niemeyer  on  chronic  phthisis,  791 
Nikiforoff  on  relapsing  fever,  259 
NikiforofTs  method  of  blood  examination, 

139 
Nitro-glycerin  in  cholera,  333 
Nodes,  syphilitic,  882 
Noma  and  enteric  fever,  1 98 
Northru[)  on  tubercular  bronchial  glands, 

763 
Nose  and  erysipelas,  466 
Nothniigel  on  cholera,  329 
Nummular  sputum,  788 
Nursery  and  Child's   Hospital  and   diph- 
theria, 703 
Nurses  and  tuberculosis,  742 
Nuttall  on  tubercle  bacillus,  737 
on  tuberculosis,  837 

OAKES  on  dysentery,  343 
Occupation  and  malaria,  81 

and  scjirlet  fever,  581 

and  tuberculosis,  745 
Odor  of  yellow  fever,  284 
O'Dwyer  on  diphtheria  intubation,  687,  691 
Gilsophagus,  perforation  of,  in  tuberculosis, 
763 

syphilis  of,  871 

tuberculosis  of,  812 
Ointments  in  erysipehis,  473 

in  syphilis,  910,  911 
C)ld  age  and  tuberculosis,  809 
Omental  tumors  in  tuberculous  peritonitis, 

773 
Onychia,  syphilitic,  867 
Ophthalmia  in  relapsing  fever,  263 
Opisthotonos  in  tetanus.  938 
Opium  in  dysenterv,  380,  381 
Optic  neuritis,  syphilitic,  889 
Orbit,  syphilis  of,  886 
Orchitis  m  parotiditis,  728,  729 

syphilitic,  876 
Organisms  of  malaria,  35,  36 
Orth  on  pyjemia,  483 

on  tubercular  prostate,  826 
Osier  on  cerebro-spinal  meningitis,  442 

on  dysentery.  346,  371 

on  enteric  fever,  210,  229 

on  pytemia,  490 
Osseous  system  in  enteric  fever,  197 
Osteomyelitis  in  pyaemia,  489 

and  septic  infection,  504,  505 
Osteo-periostitis,  881 
Os  uteri,  syphilis  of,  876 
Otitis  and  cerebro-spinal  meningitis,  432 

and  scarlet  fever,  598,  619 


Otitis,  syphilitic,  890 
media  in  enteric  fever,  188 

and  influenza,  417 

and  meningeal  tuberculosis,  759 
Ovary,  tuberculosis  of,  831 
Overcrowdine  in  typhus  fever,  235 
Ovum  and  tuberculosis,  739 
Oysters  and  enteric  fever,  172 
Ozsena,  syphilitic,  913 

PAGET  on  scarlet  fever,  585 
on  tuberculosis,  810 
Pain,  abdominal,  in  enteric  fever,  189 
in  chronic  phthisis,  793 
relief  of,  in  choleni,  331 
in  smallpox,  524 
Paine  on  dengue,  158 
Painter  on  diphtheria,  669 
Palate,  syphilis  of,  869 

tuberculosis  of,  211 
Palpation  in  chronic  phthisis,  796 
Paludism.     See  MaUtrta. 
Pancreas  in  enteric  fever,  178 

tuberculosis  of,  817 
Papules,  moist  syphilitic,  862 
in  small {)ox,  520,  521 
syphilitic,  860 
Paquin  on  serum-therapy,  848 
Paralyses,  dysenteric,  37*3 
Paralysis  in  cerebro-spinal  meningitis,  442 
in  diphtheria,  679 
in  leprosy,  928 
malarial,  131 

and  meningeal  tuberculosis,  758 
scarlatinal,  603 
syphilitic,  885 
Parasite,  a^stivo-autumnal,  35,  36,  47 
of  avtivo-autumnal  fever,  76 
of  dengue,  156,  157 
of  malaria,  23,  24 
of  quartan  fever,  76 
of  tertian  fever,  76 
Parasites,  differential  diagnosis,  58 
of  malaria,  classification,  35,  36 
intimate  structure,  60 
and  quinine,  146 
varieties,  58 
malarial,  in  combined  infections,  122 

localization  of,  72 
quartan,  35,  36,  40 
tertian,  35,  36,  44 
Parasitology  of  malaria,  20 
.  Paris  hospitals  and  tuberculosis,  742 
I      Morgue  and  tul)erculosis,  834 
I  Parke  on  typhus  fever,  248 
,  Parkes  on  yellow  fever,  271 
,  Paronychia,  syphilitic,  868 
;  Parotiditis,  725 
age,  725 

complications,  729 
detinition,  725 
diagnosis,  729 
in  enteric  fever,  221 
etiology,  725 
inciibati(m,  726 
initial  stage,  72f> 
orchitis  in,  728,  729 
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Parotiditis,  pathologioal  anatomjr,  726 
patholo^,  726 
prognosis,  790 
prophylaxis,  790 
recarrenoe,  729 
relapse,  729 

in  relapsing  fever,  268,  265 
season^  725 
sequelae,  729 
stage  of  swelling,  727 
symptoms,  726 
synonyms,  725 
treatment  730 
Parotitis.    See  Paro^Uis, 
Paroxysm  of  cstivo-autumnal  fever,  107 
of  pertussis,  716,  717 
of  tertian  fever,  100 
Piirry  on  relapsing  fever,  258 
Puteur  on  cholera,  307 

on  septicemia,  497 
Pathoffenesis  of  malaria,  69 
Pathological  anatomy  of  acute  catarrhal 
dysentery,  847 
of  amcebic  d^ntery,  851 
of  cerebro-spinal  meoingttis,  438 
of  cholera,  311 
of  chronic  phthisis,  780 
of  dengue,  158 
of  diphtheria,  673 
of  diphtheritic  dvaentery,  849 
of  enteric  fever,  178 
of  erysipelas,  456 
of  influenza,  407 
of  malaria,  83 
of  Malta  fever,  947 
of  meningeal  tuberculosis,  755 
of  parotiaitis,  726 
Of  plugue.  394 
of  pyfemia,  482 
of  relapsing  fever,  259 
of  scarlet  fever,  587 
of  secondary  dysentery,  355 
of  smallpox,  520 
of  syphilis,  890 
of  tetanus,  937 
of  typhus  fever,  239 
of  vaccinia,  559 
of  varicella,  671 
of  Weil's  disease,  945 
of  yellow  fever,  275 
Pathology  of  erysipelas,  451 
of  leprosy,  924 
of  measles.  626 
of  parotiditis,  726 
of  pertussis,  714 
of  phthisis,  775 
of  rubella,  640 
Peiper  on  enteric  fever.  230 
Peliarin  on  malarial  kidneys,  87 
Pelvic  orgjuis  in  cholera,  314 
Peniberton  on  tuberculosis,  818 
Pemphigus  jrangnenosa,  57 

and  leprosy,  929 
Penis,  syphilis  of,  874 
Pensuti  on  malarial  urine,  124 
Penzolt  on  tul)erculosis.  812 
Percussion  in  chronic  phthisis,  797 


Perforation  in  enteric  fever,  176 

intestinal  and  dysentenr,  866 

of  intestine  in  enteric  fever,  190,  219 

of  lymph  glands  in  toberonliM^  768 
Pericarditis,  acute  tubercalona^  769 

chronic  tuberculoua,  769 

in  enteric  fever,  186 

tuberculous,  769 
diagnosis,  770 
Pericardium,  tubercular,  769 

in  yellow  fever,  276 
Peri<Mical  fever,  17 
Periodicity  of  malaria,  70 

of  scarlet  fever,  577 
Periostitis,  syphilitic,  881, 882 
Peripheral  nerves,  syphilis  o(  885 

neuritis  after  malaria,  182 
Peritoneum  in  cholera,  812 

tobercular  infection  throng  819 

tuberculosis  of,  770 
Peritonitis,  acute  tubercnloos,  764 

and  dysentery,  366 

in  enteric  fever,  191,  206,  218 

and  scarlet  fever,  600 

tuberculous.    See  TkAereukmM  ParUomiiiM, 
Pernicious  ansemia  and  influeua,  418 
Pertussis,  713 

age,  713 

catarrhal  stage,  716 

complications,  717 

definition,  713 

diagnosis,  710 

and  enteric  fever,  198 

etiologv,  713 

seneral  treatment,  728 

hygiene,  721 

incubation,  715 

local  treatment,  721 

mortality,  720 

paroxysmal  stage,  716 

pathology,  714 

prognosis,  720 

prophylaxis,  720 

recurrence  of,  719 

relapse,  719 

and  scarlet  fever,  600 

sequels,  718 

sex  and,  713 

stage  of  decline,  717 

symptoms,  715 

synonyms,  713 

treatment,  720 
Peruvian  bark  in  malaria,  146 
Pest,  391 
Pestilentia,  391 
Petechia*  in  enteric  fever,  197 

in  relapsing  fever,  260 
Petechial  typhus,  168 
Pettenkofer  <m  enteric  fever,  172 
Fever's  patches  in  enteric  (every  174 
Pfeifler  on  influenza,  406,  407 
Phagocytes  in  malaria,  65,  67,  69,  73 
Phagocytosis,  76 

in  ff«tiv(»-autumnal  fever,  120 

in  erysipelas.  458 

in  malaria,  43 
Pharyngeal  diphtheria,  675 
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Pharynx  and  erysipelas,  466 
in  smallpox,  582 
syphilis  of,  869 
tUDerculosis  of,  812 
Phenocoll  in  malaria,  153 
Philadelphia,  tiibercuhinis  in,  742 
Phlebitis  in  pywinia,  479.  487 
PhlegmonouH  erysipelas,  464 
Photophobia  in  cerebro-spinal  meningitis, 

441 
Phthisis,  775 
acute  pneumonic,  775 

diagnosis,  778 
broncho-pneumonic  form,  777,  779 
calculeuse,  790 
chronic,  780 

and  aniemia,  786 

auscultation  in,  797 

blood  in,  801 

bronchi  in,  784 

bronchial  glands  in,  785 

and  bronchitis,  786 

and  cardio-vascular  system,  801 

cavities  in,  782,  798 

complications  of,  799 

and  cough,  787 

and  cutaneous  system,  803 

and  cyanosis,  793 

diagnosis,  803 

distribution  of  lesion,  780 

and  dys|)e|)sia,  786 

emaciation  in,  795 

emphysema  in,  800 

and  eruptive  fevers,  807 

and  erysi|)elas,  807 

and  expectoration,  788 

fever  in,  793,  794 

gangrene  of  luii^  in,  800 

and  gastro-intestinal  system,  801 

general  symptoms,  793 

and  geni to- urinary  system,  802 

and  niemoptysis,  786 

and  heart  disease,  808 

and  infancy,  808 

inspection  in,  796 

ami  laryngeal  symptoms,  786 

and  lobar  pneumonia,  807 

local  symptoms,  787 

and  malarial  fever,  78*5 

mental  HymptoniH,  802 

mode  of  onset,  785 

ami  nervous  system,  802 

palpation  in,  796 

pathological  anatomy,  780 

percussion  in,  797 

physical  signs  of,  796 

pleura  in,  784 

and  pleurisy,  786 

pneumonia  in,  781,  800 

pneumothorax  in,  800 

pulse  in,  795 

r&les  in,  798 

sweatH  in,  795 

Kvmptoms,  785 
confirmata,  7X7 
desperata,  787 
fibroid,  804,  806 


Phthisis,  fibroid,  clinical  history,  805 
morbid  anatomy,  804 

florida,  775,  779 

incipiens,  787 

and  influenza,  417,  420 

morbid  anatomy,  775 

pathology,  775  * 

pneumonic,  course,  779 
diagnosis,  775,  776 

pulmonum,  780 

renum.     See  Tuberculosis  of  the  Kidneys. 

symptoms,  777 

of  pneumonic  form,  777 

synonyms,  775 
Physical  geography  of  malaria,  78 

signs  of  chronic  phthisis,  796 
Physiognomy  of  enteric  fever,  197 
Pigment  in  chronic  malaria,  91 

malarial,  19-22,  25,  28,  41,  44,  49,  55,  63, 
66,  67 
Pillet  on  tuberculosis,  817 
Plague,  391 

buboes  in,  395,  396 

convalescence,  396 

definition,  391 

diagnosis,  396 

etiology,  392 

fever  of,  395 

historv  of,  391 

infection  of,  393 

pathological  anatomy,  394 

prognosis,  397 

symptoms,  394 

treatment,  397 
Planer  on  malarial  pigment,  20 
Plasmodium,  22,  23,  26 
Plate  of  amoebfe  coli,  348 

of  dysenteric  colon.  348 
Plehn  on  malaria,  40,  96 
Pleura  in  chronic  phthisis,  784 

tuberculosis  of,  764 
Pleurisy,  acute  tuberculous,  754,  766 
secondary,  766 
suppurative,  767 

chronic  adhesive  tuberculous,  767 

in  chronic  phthisis,  786 

in  enteric  fever,  187 

and  influenza,  415,  417 

with  malaria,  133,  143 

in  Hcarlet  fever,  599 

subacute  tuberculous,  767 
Pleuro-typhus,  199 
Pneumonia,  caseous.    See  Phthisis, 

in  cerebro-spinal  meningitis,  442 

in  chronic  phthiKis,  781,  800 

complicating  malaria,  132 

croupous  in  enteric  fever,  187 

diagnosis  from  typhus,  251 

in  diphtheria,  679 

and  dysentery,  369 

and  enteric  fever,  178 

and  erysipelas,  469 

and  influenza,  415,  416 

lobar,  and  pulmonary  tuberculosis,  807 

and  malaria,  143 

an<l  meningeal  tuberculosis,  759 

in  relaiMing  fever,  262 
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Pneumonia  and  scarlet  fever,  609 

sjcrofulotisu     See  Fktkisis. 

while,  879 
Pneiinionic  phUii&ia,  775 

tyj>e  of  pendcious  mdaria,  1 1*1 
Poetimot'tM't.iiB   Hdd   rerebrfi-Pftina!    menin* 
KJiis,  4!i0.  430 

lant'enl.-uuis  430,  431 
PneuuKJthcH'aaE  in  chronic  phthisis,  t^ 
Pu^uinn-tvphufi,  1^9 
Pf»ck,  52i;  mo 
Pocken,  hVA 
Ptiggio  on  dengue,  158 
Ponnek  on  pemldoiiii  malajria^  117 
Porchtr  on  dengue,  162 

on  yejluw  f^vef*  2t?o^  296 
PoHt-fKbrile  iii^nlty  in  enteric  fever,  194 
Po«it-nuiUrial  anit^mia,  1U3 
diagntiftis^  HJI 
pntpiiiiBis^  144 

Pcieft-o|>erutive  malaria^  135 

PcmC-i^rtnni  nmlaria,  133 

diagno^i^,  14U 
Fotnaiium  chlorate  in  leproev,  &30 

iodide  in  sjphili.s  9()6-90^ 
Foweer^  on  luberculiadis^  B32 
pTidiftpoeitinn  to  tiibercolfMtB^  744 
Fte^n^acy  and  enteric  fe?er,  208 

in  reliki^iug  fever,  26S 

uid  scarlei  l«Tert  *>*^1 

mid  i»ni«Upox.  Mik  dS9 

in  tnhertiUQaa^  836 

in  tjphue  ferer^  ^4S 
Preoif^iuianr  sta^  of  dioktm,  3^  ^7 
Pt^esvirin^nuiig  t)odi»  in  mdar ial  Mood,  50 
P^Tecition  of  dlaettse^    Bee  iVopAy^axia. 
primary'  s^^pbili^.    8ee  Sifpkilig. 
Ptinirle  <*n  dir§entefv,  37^ 
PttMiitk,  o^9 

PkodroQimtA  of  it'tapiinfr  fever,  260 
FUvDons  oC  ie9tlTct';iutuninal  fever,  144 

C4  iierebro^ptnal  cuemnghiSY  445 

of  choleFti,  ^1 

^  rhixttiic  mAUriat  tajcheiia,  144 

ctf  d«wji^iie,  I*>4 

of  diphtheria,  6^^! 

of  dinjeniery,  375 

oi  ^ilertL*  levi^r,  ^ff§ 

of  er¥sip«Iaii.  471 

of  iniliiefia^  420 

of  It^mjiBj,  9^ 

«af  ukalarim.  141 

OI  malarial  ba^oioslohiiium^  144 

of  Malt»  iever.  ^7 

4if  iiufiiitu£vtd  tubercTtUsta,  7G0 

of  |ntf\>iiiL|k5s  731) 

of  |vruk4v^tM  leT«t^  144 

i«f  iwftoeA^  Th^^ 

<f  |i|^iie.  :!^7 

«^  |K«^«iidJ&riAl  aswia,  144 

vif  |i4M»ili^*-4t|^lh«rtj^  Til 


Prognosis  of  dcarlet  fever,  006,  000 

of  sfupticspiniA^  510 

of  Briutll[)ox,  542 

of  tetanuiif  941 

of  tnberciih>siii,  HM 

t}(  tvphus  tever,  251 

of  variccdlH,  57  tJ 

of  Weirs  diseaBe,  946 

of  yellow  fever,  292 
Prt>phykxii4  of  cholera,  322 

of  dJiphtbeno,  t\B2 

of  dvsenterj,  S76 

of  etiteHc  fever,  207 

of  ery&tpelaM,  472 

of  h}rdrargTrigRi,  906 

of  leproflv,  932 

of  njulaLfia^  154 

of  jnej*5k»g,  (535 

of  parotiditif^^  780 

of  periu»»!»,  720 

of  pya^niiii,  492 

of  ruhelb,  fi45 

of  «raj-lel  ft^ver,  010 

of  snmllpox,  519,  545 

of  tetanuii,  941 

of  luberctdohts,  83R 

of  tyjibus  fever,  252 
Prostyle  gland,  eulargetnent  c/f^  987 
'  tidiercuioeis*  of,  S25*  826 

Protection  from  ecinsttmpijon,  8S7 
I      by  vneci nation,  557 
I  Proteus  vulgaris,  49S 
,  PrtJtiodlde  of  mert^ury  in  syplijlifl,  900, 901 
ProloiJon  of  nmlarla,  74 
Prudden  on  t-erebro-^pioftl  meningitis,  42*3 

on  enteric  lever,  170 

on  phthisis,  775 

on  tube rcdst  749 
Psetido-dipbtheria,  707 

bacilhji*,  058 

bai"terioU^}\  fui) 

dinic.^1  L'iibvif^  071,  072 
di  villi  on  f  708 

illoHTrative  cases,  708 

inociilftticin^i,  S70 

prognosis,  711 

trealment,  711 
Fteudo-mexiibrane  of  diphtheria,  G47,  673 
Ptomaine^pois^>ning  and  cholenif  321 
PtomaTne»  in  ^'pttt^miji,  4^7 
Puerperal  tet sinus,  937 
Pnerpcriiim  iiud  ecarJel  fei?er,  58! 
Pngibet  on  dyjsentcrie  paraJ ytds,  373,  374 
Fulmunnry  c^utn  pi  it^t  ioiiK  of  malaria,  132 

gynnittiitics,  842 

rojiiary  tuberculosis,  753 

symptoniB  in  enteric  fever,  1S6 

tuberculoals.      See  FhihiMi$^  ehronie,  wad 

duration  oft  K-ill 
Pultie  in  cerebro'spinnl  mentttfili^,  440 
in  cholera,  318/ aS) 
In  chronic  phthisic,  795 
in  enteric  fever,  180,  185 

convalescents,  1 85 
in  erysipelas,  459,  401 
in  pyieniiii,  4S0 
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Pulse  in  typhus  fever,  246 

in  yellow  fever,  283 
Pupils,  dilatation  of,  in  enteric  fever,  193 

in  menin^al  tuberculosis,  758 
Purgatives  m  dysentery,  382 

in  yellow  fever,  295 
Purpuric  small(K)x,  534 
Pus  in  septicaemia,  501  « 

Pustulu  variolosa,  536 
Pustules  in  smallpox,  530 

syphilitic,  863 
Putrefaction,  dysenteric,  351 

and  septictemia,  497,  500,  501 
Pyjeniia.  477 

'arterial,  490 

chronic,  489,  490 

definition,  477 

diagnosis,  491 

diet  in,  494 

eml)oIism,  487 

etiology,  477 

food  in,  494 

metastatic  abscess,  488 

patiiological  anatomy,  482 

phlebitis,  487 

prognosis,  492  $ 

prophylaxis,  492 

puerperal,  489 

pulse  in,  486 

and  re]a{)sing  fever,  264 

symptoms  of,  484 

tem])eratnre  in,  485,  490 

treatment,  492-494 
Pyelitis,  tulwrcuhir,  823 
Pylephlebitis  in  enteric  fever,  177 
Pyrexia  of  cerebro-spinal  meningitis,  439 

in  tetanus,  939 
Pyrosoma  bigeminum,  82 
Pyuria  in  chronic  phthisis,  803 

in  enteric  fever,  195,  196 

tubercular,  823 

QUARANTINE  and  cholera,  303,  305, 
324 
epidemic,  307 
of  dengue,  104 
New  York,  cholera  at,  320 
of  plague,  397 
and  smallpox,  547 
(Quartan  feviT,  99,  105 
prognosis,  144 
parasites,  35,  36,  40 
Quinine,  action  on  malarial  germs,  71,  75 
parasite,  146 
urine,  124 
in  u>stivo-autumnal  fever,  151 
contraindications  in  malaria,  152 
in  dengue,  165 
in  dysentery,  386,  388 
effects  on  human  being  in  malaria,  148 
in  intermittent  fever,  151 
in  malaria.  145 

in  malarial  hnpmoglobinuria,  152 
and  {>ertussis.  721 
salts  of,  classified,  148,149 
in  scpticft'mia,  511 
time  for  administration  in  malaria,  150 


Quinine  in  yellow  fever,  295 
Quotidian  intermittent  fever,  99,  104 

RABBITS  and  tuberculosis,  744 
Race  and  cholera,  305 
and  malaria,  81 
and  scarlet  fever,  580 
and  smallpox,  515 
and  tuberculosis,  732,  745 
Rags  and  cholera,  325 
Rftles  of  chronic  phthisis,  798 
Kandolph  on  cerebro-spinal  meningitis,  427, 

438,  439 
Rash.     See  Eruption, 
of  measles,  627-629,  631 
of  scarlet  fever,  591 
Rashes,  antitoxic,  701 
and  smallpox,  542 
Raynaud's  disease  after  malaria,  132 
Reaction  in  cholera,  314,  318 
of  dysenteric  stools,  364 
stage  of  cholera,  332 
Recovery  in  tuberculosis,  835 
Recrudescence  of  enteric  fever,  184,  204 
Rectum,  medication  by,  in  dysentery,  385 
syphilis  of,  880 
tuberculosis  of,  816 
Recurrence  of  erysipelas,  462 
of  measles,  633 
of  parotiditis,  729 
of  pertussis,  719 
of  rubella,  644 
Reed  on  enteric  fever,  176 
Rein  hold  on  miliary  tuberculosis,  753 
Relapse  in  dengue,  161 
of  enteric  fever,  203 
in  malaria,  144 
in  measles,  633 
of  parotiditis,  729 
of  pertussis,  719 
of  relai)sing  fever,  261 
of  rulwlla,  644 
of  yellow  fever,  283,  287 
Relapses  of  diphtheria,  679 
in  dysentery,  »V>S 
of  malaria,  128 
in  si*arlet  fever,  596 
Relapsing  fever,  257 
abortive  cases,  262 
complications,  262 
crises,  261 
definition,  257 
diagnosis  of,  263 
diet,  264 
duration,  262 
etiology,  257 
incnbali(m,  260 
inoculation  of,  259 
invasion,  260 

pathological  anatomy,  259 
prmlromnta,  260 
prognosis.  263 
pseudo-crisis,  262 
rela()se,  261 
8e<|uelji»,  262 
symptoms  of,  260 
treatment  of,  264 


^^^^^^^^               ^^^^^^^^^^^^H 

Eemiti^pt  revet-*  infantile,  201 

QACirARaFFon  luakmil  ftogellic  2i^l 

aoil  yeilow  fever^  l!8« 

O         germ.H,  M,  50                                             I 

Haline  pnrgfttiva^  in  dysentery,  SMS                  ■ 

KidH^tf. 

Halirary  gbnd»  in  enteric  fewr,  17^               I 

R««pinLtoE7  orgsins  in  enteric  fever,  178 

tiUterctiio^is  of,  >til                                       M 

»j*tenj  in  eivteric  fever,  1H6 

Sal  pi  ngi  I  lilt  tnlwrcnhir,  830                                 1 

utid  injbienjttt,  415 

^tdi  ifohiiion  injet*tioii»  in  chidenif  328,  329    1 
j^Midwich  i^landfi  ajid  le|inwy,  lt:tZ,  it^  OSS 

in  perii»i*ifi,  7ltk  TIT 

in  piilmmvttrj  (yberculosis^  7&fl 

i^uitaria  and  tnlwreuloeiin,  844 

in  imaUpox,  519 

Sdnitaritmi,  Adircjndack,  y44                            J 

in  lyphiiii  feyer,  246 

SaniiarT  con di lions  in  yellow  fever,  271         J 

Retention  of  urine  in  enteric  feTer,  196 

SnpTsmia,  4m                                                ^^M 

Retinitis  ByphilUiLv  g89 

^kratiac  Sattitarittm,  S44                            ^^H 

Reiino-dioruidiii^  after  malaria,  132 

Scarbtina.     8^  Sf^iriet  Fnrr.                    ^^M 

KetriiperitctTieal  inlands,  tul>ercnlar,  764 

;^-arbttnal  nephritiis  601HIO3                   ^^H 

K^vscTi nation,  5t55 

^^k^rlatlne,  577                                               ^^H 

Rbeuoutism  nnd  scarlet  ferer,  tiOO 

84iirlet  fever,  577                                        ^^H 

Riee- water  stonig,  321 

and  age,  579                                         ^^H 

Ridmni  on  nmlarml  germn,  21 

angino^a.  594                                        ^^B 

Rigor  niortii*  in  cholera,  31 1 

ctrenlaturv  nystem  in^  IW                  ^^H 

Ringer  on  quinine  in  nia]a.rrft,  14d 

eidd  Uthmg  in.  016.  617                     ^H 

Kmm  sardoTiieiift,  938 

compHi'ali(nis  of,  507                            ^^^^ 

Riverside  llotipitid,  tvpbui  fever  in»  244- 

oongenital.  5H0                                     ^^H 

246 

iimTukiiHiH  in,  597                                 ^^^B 

Robin  on  enteric  fever  nrine,  IM 

detinition,  577                                        ^^^| 

R<>ck  fever,  1M6 

de«^p1anmtion  in,  51^3                           ^^H 

Roger  on  erysipelas,  454 

diagno«(if ,  004                                        ^^H 

Rommniwuky  on  jnalsiriii!  ferer,  til 

diet  in,  013                                           ^^M 

method  of  blood  exxtttiinatioti,  130 

di»inft^^tion,  011,612                          ^^H 

on  (|uinine  in  nialnria,  147 

driig  niches  and,  iUm                             ^^H 

RcKpie  on  makrial  urine,  123 

End  etidocard  i  i  b,  Oi>l                        ^^H 

Rpse  on  tetunug,  WA9 

and  enteric  fever,  19@                          ^^^| 

Roseola,  U39 

and  erysipelas,  006                              ^^H 

variolosa,  52-^ 

eliolof^y,  577                                          ^^^^M 

Roa^tii  on  malarial  Ulixtd,  1^ 

hemorrhflgic,,  594                               ^^^H 

Roihein  and  E^c^rlet  fever,  fi06 

immunity,  5S3                                       ^^H 

Rougeole.  f2^ 

iocubationj  584                                             ^ 

Roux  on  dipluhertE^  fi48 

influence  of  previotis  health,  581 

Roval  Omimieaiion  on  Tuberctllofiia^  743 

and  influenaa,  0(M> 

Rubelia,  tm 

iatdatioti  in,  010 

'                                age,  6:i9 

local  treatment,  614,  015 

eompliciitionB,  64S 

and  Iticality,  5.^ 

detinition,  639 

in  the  lower  nnimaH  5S6 

dewjiitmmtion,  tj43 

raalignfint,  593 

dia>^io8tf4^  r}44 

and  measlfei,  6;M 

eruption,  6-11 
etiology,  63f» 

mtMtioinal  treatment,  613 

and  micro-otganiiinrift,  5S5 

IneiJ  billion,  640 

mode  of  coniniunicatlon,  5S3 

Jnvnsiiiin.  040 

nephritie^  in,  589,  ti24i 

lynipbalic  glands;  in,  643 

nervotis  syMiem  in,  597 

and  ineiisik^,  flM 

and  occiitmtion,  581 

pathology  oi,  040 

ortliuary  form,  590 

pro^noHiH,  64f> 

and  other  exanthemata,  5$5 

prf>phyiaxiK,  645 

oUtis  in,  598,  619 

reeiirrent'*^,  t}44 

pnpnlata,  5BSt 

.                                 rehijiBe,  044 

pathological  an  atom  v,  SSS7 

setpielie,  643 

period  of  infetlion,  >^4 

sy  nipt  on  IS,  040 

lieritxl icily,  577 

synonyms,  Gii9 

and  peritonitis,  600 

lemtieraiiire,  042 

and  pneumonia,  599 

t refitment,  04''i 

and  pre^tancy,  581 
progno^i^  0O8,  609 

KutieoLiL     Set*  Mmitief. 

liule*  for  pn»tci  ti<m  from  consumption,  8S7 

prophylaxis^  610 

Rumpf  on  4^ntcric  tever,  230 

and  [ise^ido'diphlheria^  709 

Rupia,  ByJshilitit^  J^<i4 

and  face,  580 

RuiH^^eU  on  iuberciibw]i<«,  741 

rash,  591 

Riilty  on  r«.4a|.«5ing  fever,  258 

rela^Rte^  596 
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Sfarlet  fever  and  rheumatism,  600 
and  rotheln,  606 
and  season,  579 
and  septic  infection,  508 
seijiielae,  597 
and  sex,  580 
sine  exanthemata,  588 
skin  in,  591 
and  smallpox,  606 
and  social  position,  580 
susceptibility,  581 
symptoms  of,  590 
synonyms,  577 
temperature  in,  590,  596 
and  tonsillitis,  588 
treatment,  610 
urspmia  in,  622 
and  urine,  592,  602 
variations  in,  594 
in  type,  596 
rash,  577 
Scharlach,  577 
Schmidt  on  yellow  fever,  276 
Sclerosis,  diffuse  chronic  interstitial  syphi- 
litic, 878 
disseminate<l,  after  malaria,  132 
syphilitic,  854,  891 
of  tubercle,  750 
Sclerotic,  syphilis  of  the,  887 
Scrofula,  abdominal,  764.    See  Tuberculosis 

of  the  Lymphatic  SytUm. 
Scrofulous  kidney,  o23 

pneumonia.     See  Phthisis. 
Si'urvy  and  dysentery,  370 
Season  and  cholera,  304 
and  dysentery,  340 
and  enteric  fever,  168 
influence  on  dengue,  156 
and  malaria,  80 
and  measles,  626 
and  parotiditis,  725 
and  scarlet  fever,  577 
and  typhus  fever,  236 
Sel)<)rrho?a  and  erysipelas,  470 
Secondary  anirmia  in  malaria,  130 

syphilis.     See  Syphiiif. 
Segmentation  of  quotidian  malarial  para- 
sites. 104 
Semen,  tul)ercle  bacilli  in,  821 
Senn  on  pytemia,  478,  493 
on  septidcmia,  49(>,  499 
Sejuic  infection,  495,  504 
eruptions  in,  506 
uriile  in,  50f) 
inloxicaticm,  495,  500,  503 
Septicirrnia.  495 

artitieial  production  of,  496 

blooil  of,  501 

and  carbuncle,  507 

definition,  495 

diagnosis.  508,  509 

diet  in,  512 

etiolojfv,  495 

morbid  anatomy,  500 

pHjpnosis,  510 

<juinine  in.  511 

spleen  in,  501 
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Septicaemia,  stimulation  in,  511 

strychnine  in,  511 

symptoms,  502 

treatment,  510 
Septico-pyamia,  482,  495 
Sequelte  of  cerebro-spinal  meningitis,  441 

of  cholera,  319 

of  dengue,  162 

of  dysentery,  374 

of  erysipelas,  467 

of  influenza,  415 

of  malaria,  127 

of  measles,  632 

of  pertussis,  718 

of  rela{>sing  fever,  262 

of  rubella,  643 

of  scarlet  fever,  597 

of  smallpox,  538 

of  typhus  fever,  248 

of  vaccinia,  561 

of  Weil's  disease,  946 
Serous  diarrhoea  in  cholera,  315 

membranes,  tuberculosis  of,  764 
tuberculosb,  general,  774 
Serum  antitoxin  in  diphtheria,  695 
for  erysipelas,  472 
in  tetanus,  942 

cultures  of  diphtheria,  651 

growth  of  diphtheria  bacillus  in,  649 

inoculations  in  enteric  (eveTf  230 

treatment  of  leprosy,  932 
Serum-therapy  in  tuberculosis,  848 
Sex  and  cholera,  304 

and  dysentery,  340 

and  enteric  fever,  169 

and  measles,  625 

and  pertussis,  713 

and  relapsing  fever,  269 

and  scarlet  fever,  579,  580 

and  smallpox,  515,  543 

and  tuberculosis,  745 

and  ty[)hus  fever,  236 
Sezary  on  malaria,  154 
Shakspeare  on  scarlet  fever,  686 
Shanm  institution  for  tuberculosis,  844 
Simmimds  on  tuberculosis,  817 
Simple  continued  fever,  948 
definition,  948 
etiology,  949 
symptoms,  949 
treatment,  950 
Simpson  on  cholera,  326 
Skin  in  cholera.  311,  317 

in  chronic  phthisis,  803 

in  diphtheria,  679 

in  enteric  fever,  196 

in  erysipelas,  456,  457,  460 

in  influenza,  413 
j      in  leprosy,  926 

in  scarlet  fever,  591 
I      in  smallpox.  520-525,  538 

syphilis  of,  859 

in  typhus  fever,  239 
Skin-grafting  and  smallpox,  519 
Small |M)x,  51.S 
j      al)sccssos  in,  522 
I      and  age,  515 


978 


INDEX. 


Smallpox  and  antiaepdcB,  550 

baoteriolojg,  518 

brain  in,  522 

and  cicatrization,  552 

complications,  588 

confluent,  531,  544 

convalescence,  554 

definition,  513 

deliriam  in,  529 

dia^osiB  of,  540 

disinfection,  546,  547 

epidemics,  513 

etiology,  514 

eyes  in,  522 

hemorrhagic,  521,  534 

history,  513 

immunity,  517 

incubation,  522 

initial  stage,  523 

itching  in,  530 

malignant,  534 

mucous  membranes  in,  521,  528 

nose  in,  528 

pain  in,  524 

pathological  anatomy,  520 

petecliial,  534 

prodromal  rash,  524 

prognosis,  542 

prophylaxis,  519,  545 

purpuric,  534 

pustules  in,  530 

quarantine,  547 

and  race,  515 

recurrent,  517 

and  scarlet  fever,  606 

secondary,  517 

sequelae,  538 

and  sex,  515 

skin  in,  520 

stage  of  desiccation,  530 
eruption,  525 
suppuration,  526 

susceptibility  to,  517 

symptoms,  522 

svnonvms,  513 

temperature  in,  528,  529,  532 

treatment,  548 

urine  in,  524 

vaccinntion,  545,  546 

varieties,  581 

viscera  in,  522 
Smegma  bacilli,  821 
Smith.  K.  F ,  on  enteric  fever,  210 

J.  I^ewis,  on   cerebrospinal  meningitis, 
4119 

Nathan,  on  enteric  fever,  222 

Theobald,  on  malaria,  82 
Social  position  and  scarlet  fever.  580 
Soil  and  malaria,  7S 

and  tubenMilosis.  744 
Soiunolence  in  enteric  fever,  192 
St)nnenberger  and  pertussis,  723 
S)rel  on  malaria,  97 
Spanish  fever,  899 
Spa^sm  of  tetanus,  938,  989 
Special  senses  in  influenza,  414 
Spinal  cord  in  cerebro-spinal  meningitis,  434 


Spinal  cord,  syphilis  of,  885 

tttberoulosis  of,  831 
Spirillum  of  Asiatic  cholera,  309 

of  cholera,  301,  306 

of  relapsins  fever,  257 
Spirochfeta  Obermeieri,  257 
Spit-cup  for  tuberculosis,  887 
Spleen  m  cholera,  312 

in  enteric  fever,  176, 180 

in  malaria,  85 

of  malarial  cachexia,  89 

in  relapsing  fever,  259 

in  septicemia,  501 

rupture  of^  in  relapsing  ferer,  268 

in  typhus  fever,  239 
Spores  of  amoeba  dysenterica,  845 

in  malaria,  26,  50,  58,  67,  71 
Sporadic  cases  of  enteric  fever,  178 
Sporulating  bodies  in  malaiiml  Uood,  59;  6S 
^>otted  fever,  425 
Sputa  in  chronic  phthtsis»  785^  788 

nummular,  in  chronic  phthisis^  788 

of  pneumonic  phthius,  778 
Sputum,  disinfection  of  tuberoular,  887 

elastic  tissue  in,  789 

of  miliary  tuberculosis,  754 

tubercular,  734 
Staininff  reactions  of  tuberde  baclllns,  78S 

syphilis  bacilli,  853 
Stapnyloooccus  in  pytemia,  478 

in  scarlet  fever,  o89 

in  septicemia,  497 

in  smallpox,  518 
Starr  on  tuberculosis,  881 
Statistics  of  tuberculosis,  732 

of  vaccination,  557 
Steam  inhalation  in  diphtheria,  686 
Stengel  on  dysentery,  346 
Stern  on  enteric  fever,  229 
Sternberg  on  cholera,  306,  307 
Stewardson  on  intermittent  fever,  19 
Stimulation  in  cholera,  332 

in  septicfemia,  511 
Stimulants  in  erysipelas,  474 

in  influenza,  422 

in  malaria,  145 

in  typhus  fever,  255 

in  yellow  fever,  299 
Stoll  on  dysentery,  373 
Stomach  in  cholera,  312 

in  relapsing  fever,  260 

tnbercidosis  of,  813 

in  yellow  fever,  276 
Stools,  choleraic,  307 

in  chronic  dysentery,  363 

of  diphtheritic  dysentery,  360 

disinfection  of  choleraic,  323 

dysenteric,  disinfection  of,  208,  377 

microscopical  examination  of,  in   dysen- 
tery, 364 

rice-water,  321 
Strabismus  and  meningeal  tuberculoeis,  758 
Strassmann  on  tuberculosis,  811 
Strauss  on  tubercle  bacillus,  736 
Streptococci  in  pseudo-diphtheria,  709 
Streptococcus  of  Fehleisen,  451,  454 

inoculation  and  peeudo-diphtheria,  670 
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Streptococcus   in    pulmonary  tuberculosis, 
807 

in  pyaemia,  478 

pyogenes  in  erysipelas,  451 

in  scarlet  fever,  589 

in  smallpox,  518 
Strieker  on  haemoptysis,  791 
Stricture,  syphilitic,  880 
Striimpell  on  dysentery,  339 

on  enteric  fever,  187 
Strychnine  in  leprosy,  930 

in  septicsemia,  511 
Strychnine-poisoning  and  tetanus,  940 
Stiimpf  on  erysipelas,  455 
Subcontinua  tvphoidea,  141 
Subsultus  tendinuni  in  enteric  fever,  181 
Sudakow  on  erysipelas,  458 
Sudamina  in  enteric  fever,  197 
Sudor  Anglicus,  948 
Sudoriferous  type  of   pernicious    malarial 

fever,  115 
Sulphate  of  ouinine  in  malaria,  149 
Suppuration  m  amoebic  dysentery,  352 

in  pyaemia,  484 

an(i  smallpox,  551 
Suppurative  pleurisy,  acute  tuberculous,  767 

stage  of  smallpox,  526 
Susceptibility  to  yellow  fever,  273 
Swamp  fever,  17 
Sweating  fever,  947 

stage  of  tertian  fever,  102 

in  tuberculosis,  846 
Sweats  in  chronic  phthisis,  795 
Swinburne  Island,  cholera  on,  330 

cholera  epidemic,  307,  308 
Sydenliam  on  dysentery,  372 

on  intermittent  fever,  18 
Symptoms,  abdominal,  in  dysentery,  365 

of  acute  catarrhal  dysentery,  357 

of  cerebro-spinal  meningitis,  436 

of  cholera,  314 

of  chronic  phthisis,  785,  793 

of  dengue,  159 

of  diphtheria  in  detail,  678 

of  diphtheritic  dysentery,  359 

of  dysenteric  arthropathies,  373 

of  enteric  fever,  179 

of  erysipelas,  459 

of  inHiienza,  407 

of  inherited  syphilis,  915 

of  laryngeal  diphtheria,  677 

of  leprosy,  9*25 

of  malaria,  96 

of  Malta  fever,  947 

of  niea-sles,  627 

of  meningeal  tuberculosis,  756 

of  miliary  fever,  948 
tuberculosis,  752 

of  parotiditis,  726 

of  pertussis,  715 

of  phthisis,  777 

of  plague,  394 

of  pvirmia,  484 

of  rubella,  640 

of  scarlet  fever,  590 

of  secondary  dysentery,  365 

of  septicaemia,  502 


Symptoms  of  simple  continued  fever,  949 

of  smallpox,  522 

of  syphilis,  853 

of  tetanus,  938 

of  tuberculous  adenitis,  763 

of  vaccinia,  560 

of  varicella,  572 

of  Weil's  disease,  945 

of  yellow  fever,  281 

prodromal,  of  syphilis,  851 
Syncope  and  tuberculosis,  809 
Synechia,  syphilitic,  888 
Synonyms  of  cholera,  301 

of  enteric  fever,  167 

of  erysipelas,  451 

of  influenza,  399 

of  leprosy,  921 

of  Malta  fever,  946 

of  measles,  625 

of  parotiditis,  725 

of  pertussis,  713 

of  phthisis,  775 

of  rubella,  639 

of  scarlet  fever,  577 

of  smallpox,  513 

of  typhus  fever,  233 

of  vaccinia,  555 
Synovitis  in  enteric  fever,  198 
Syphilis,  849 

and  abortion,  915 

acquired,  849 

and  alcohol,  896 

of  anus,  880 

of  bladder,  876 

of  bloodvessels,  872,  873 

of  bones,  881 

of  brain,  884 

of  conjunctiva,  887 

of  cord,  S85 

of  cornea,  887 

course,  849 

definition,  849 

diagnosis,  892 

dietetic  treatment,  895 

of  digestive  tract,  871 

of  ear,  889 

and  eczema,  894 

etiology  of,  852 

of  eve,  886 

of  eyelids,  886 

fibroid,  of  the  lung,  806 

first  period  of  incubation,  850,  854 

of  genito-urinary  svsteni,  874 

of  hair,  866 

of  heart,  872 

here<Htary,  849,  914 
symptoms,  915 

hygienic  meiisures,  895 

hy|K)dermic  treatment,  904 

inherited,  849 
treatment,  916 

insontinm,  850 

and  iodine,  906 

of  iris,  887 

of  joints,  883 

of  kidney,  876 

of  lachrymal  apparatus,  886 
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Taopin  •«  roieric  fever, 
TcBpentore  in  di|>hthe 
<j(  €Bteho  cooTmleseef] 
ie%tT,  17l«.  ISl,  1^ 
in  crrspeias.  4r»9,  461 
of  parocidids.  7^ 
ia  plithfgi-*,  777 
in  premis.  4<a.  490.  -' 
ranietioQ  oC  in  enteri 
in  rubella.  *>42 
in  flcuiec  ferer.  o90.  o 
in  aepcic  intoxieation, 
in  aoadlpnx.  SSi,  ^2!<^ 
iiii)o«)mud  in  enteric  1 
tertian  intermittent  fe 
in  tctanos.  1hS>> 
in  trphus  ferer,  236,  1 
in  ji^ow  fever.  269.  ii 
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^>^-lIO.  112 
doable  tertian  fever 
of  enteric    fever, 
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of  fermentative  fevi 
I  of  inHnenia,  409-41 

j  of  pvxmia.  4s5 

quartan  intemiitten 
of  depdc  infection,  l 
I  intoxication.  oOl 

of  auaJlpDx.  o33 
of  tertian  intermitK 
cbans  of  trplms  fever 
oi  veilov  fever.  289 
Tendemes  of  mnecles  ii 
Teneonns  in  dvnenterr,  '< 
Tertian  fever.  99 
ciiilL  100 
maiiEnant,  107 
pai^^xTsm,  lUO 
prognoeis*  144 
intermittent  fever.  99 
in  children.  102 
r«ir3.-i:es.  :>>.  /W.  44 
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Tetanus,  diagnoeis,  940 

etiology,  935 

general  management,  944 

and  hydrophobia,  939,  940 

and  hysteria,  941 

medicinal  agents,  944 

neonatorum,  937 

pathological  anatomy,  937 

prognosis,  941 

prophylaxis,  941 

pulse  in.  939 

and  strychnine-ijoisoning,  940 

symptoms,  938 

temperature  in,  939 

and  tetany,  941 

toxalbuniin,  937 

treatment,  941-944 
Tetany  and  tetanus,  941 
Thayer  on  malaria,  23,  39,  52,  56 

on  malarial  germs,  67 
Thera|)€Utic8  of  typhus  fever,  253 
Thirst  in  cholera,  331 

in  yellow  fever,  2S6 
Thomas  on  dengue,  158 

on  mammary  tuberculosis,  833 
Thom|)son,  charts  of  malarial  fever 

ciated  with  enteric  fever,  199,  200, 
205 

on  typho-malarial  fever,  198 
Thorne  on  tuberculosis,  744 
Thrombo-arteritis,  480 
Throml)o»es,  syphilitic,  885 
Thrombosis,  cardiac,  in  relapsing  fever,  264 

in  enteric  fever,  186,  222 

in  pyaemia,  479,  480 
Tizzoni-Cattani  on  tetanus,  943 
Tobacco  and  syphilis,  870,  896 
Tongue,  chancre  of,  808 

in  cholera,  316,  321 

in  enteric  fever,  180,  187,  216 

syphilis  of,  H(\H 

tuiierculosis  of,  810 

in  yelhjw  fever,  283 
Tonics  in  leprosy,  930 

in  syphilis,  918 
Tonsillitis  and  |»eudo-diphtheria,  710 

in  scarlet  fever,  588 
Tonsils  and  pseudo-<liphtheria,  670,  671 

syphilis  of,  H69 

tul)erculosis  of,  811,  840 
Tormina  in  dysentery.  358 
Torti  on  intermittent  fever,  18 
Toxii'mia  of  cerebro-spinal  meningitis,  442 
Toxalbuniin  of  yellow  fever,  272 
Toxicity  of  malarial  urine,  123 
Toxin  of  tetanus,  9i^'>,  936 

of  yellow  fever,  272 
Toxins,  fwme  (»f  malaria,  74 

in  pulmonary  tulKjrcuIosia,  807 

in  scpticji'niia,  197 

syphilitic,  .S.S3 
Tracheitis,  ulcerative,  in  chronic  phthisis, 

800 
Traciieo-bronchial  glands  and  tuberculosis 

762 
Tracheotomy  in  diphtheria,  (jS(j 
Trade  winds  and  yellow  fever,  270 


Transfusion  in  cholera,  327 
Transmission  of  erysipelas  to  foetus,  467 
Traube  on  pneumonic  phthisis,  778 
Trauma  and  tulx^rculosis,  746 
Traumatism  and  malaria,  82 
Treatment  of  amcebic  dvsenterv,  387 

Brand's,  of  enteric  fever,  222,  223 

of  catarrhal  dysentery,  385 

of  cerebro-spinal  meningitis,  445 

of  chancre,  897 

of  cholera,  325 

of  chronic  malarial  cachexia,  154 

climatic,  of  ymlmonary  tuberculosis,  842 

of  dengue,  164 

of  diphtheria,  682 

by  diphtheria  antitoxin,  696 

of  diphtheria,  general,  685 

of  diphtheritic  dysentery,  386 

of  dysentery  in  general,  376 

of  enteric  fever,  207 

by  hydn)therapy,  222-229 

of  erysipehis,  472 

general  medical,  of  tuberculosis,  845 

of  ^mmata,  912 

of  influenza,  421 

of  inherited  syphilis,  916 

of  intubated  patient,  689 

of  laryngeal  diphtheria,  685 

of  leprosy,  929 

local,  of  syphilis,  909 

of  malaria,  145 

of  Malta  fever,  947 

of  measles,  635 

medicinal,  of  dysentery,  378 

of  miliary  fever,  948 

mixed,  of  syphilis,  908 

of  parotiditis,  730 

of  pertussis,  720 

of  plague,  397 

of  pseudo-diphtheria,  711 

of  pyiemia,  492-494 

of  rela|)sing  fever,  264 

of  rulK'lla,  645 

of  scarlet  fever,  610 

of  sejUicvmia,  510 

of  simple  continued  fever,  950 

of  smallpox,  548 

specific,  of  enteric  fever,  222 
-  of  syphilis,  895 

systematic,  of  syphilis,  89S 

oY  tetanus,  941-944 

of  tulierculosis,  840 

of  typhus  fever,  253 

of  varicella,  576 

of  varioloid.  552 

of  Weil's  disease.  946 

of  yellow  fever,  294 
Tremor  in  enteric  fever,  193,  21<» 
Trichinosis  ami  enteric  fever,  206 
Tri[»ier  on  enteric  fever.  229 
Triple  (piartan  intermittent  fever,  105 
Trismus,  93^ 
Troje  on  plithisis,  775 
Tnuisseau  on  <lysentery,  339 
Tru<ieau  on  tuberculosis,  744,  844 
Tubbinjr  in  enteric  fever,  223 
Tubercle,  746 
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Tuberculous  infection  by  meat,  743 
infiltration.     See  Phthisis. 
lymphadenitis,  generalized,  761 
pericarditis,  acute,  769 

chronic,  769 
peritonitis,  770 

and  acute  miliary  tuberculosis,  771 

ascites  in,  773 

diagnosis,  773 

mode  of  infection,  771 

and  typhoid  fever,  773 
pleurisies,  subacute  and  chronic,  767 
pleurisy,  764 

chronic  adhesive,  767 

diagnosis,  768 

with  purulent  exudate,  767 

with  sero-tibrinous  effusion,  767 
ulcers  of  the  intestine,  813-815 
Tubes,  Fallopian,  tuberculosis  of,  830 
Tumor,  gummy,  of  syphilis,  891 
Tussis  coavulsiva,  713 
Tympanites  in  enteric  fever,  180,  189,  217 
Typho-dengue,  164 
Typho-malarial  fever,  134,  198 
Typhoid  condition  in  erysipelas,  461 
fever.     See  Enteric  Fever. 

and  cerebro-spinal  meningitis,  443 

and  cholera.  321 

in  dengue,  164 

and  dysentery,  371 

with  malaria,  133 

and  measles,  (>34 

and  miliary  tuberculosis,  753 

and  septic  infection,  508 

and  tuberculous  meningitis,  759 
peritonitis,  773 
form  of  miliary  tuberculosis,  752 
Typhus  abdominalis,  167 
bacillus.  233 
fever,  233 

and  age,  236 

and  cerebro-spinal  meningitis,  444 

cold  baths  in,  254 

complications,  248 

definition,  233 

diagnosis,  249 

diet  in,  253 

digestive  tract,  247 

and  dysentery,  371 

epistaxis  in,  247 

eruption  of,  241,  242 

etiolojry,  233 

history,  233 

incubation  of,  240 

invasion  of,  240 

and  measles,  634 

nervous  system  in,  248 

pathological  anatomy,  239 

predisposing  causes,  235 

pro^niosis,  251 

prophylaxis,  252 

pulse  m,  246 

respiration  in,  246 

and  sojison,  236 

wcpiela*,  248 

and  sex,  236 

symptoms  of,  240 


Typhus  fever,  synonyms,  233 
temperature  in,  236,  248 
treatment  of,  253 
urine  in,  247 
levissimus,  183,  199 

UFFELMANN  on  enteric  fever,  170 
Ulceration,  chronic,  of  dysentery,  356, 
357 

follicular,  in  dysentery,  356 

intestinal,  tubercular,  813 
Ulcerations  in  enteric  fever,  174 
Ulcerative    endocarditis    in   pysemia,    484, 
490 
and  septic  infection,  605 

tuberculosis  of  the  lungs,  chronic,  780 
and  peritonitis,  772 
Ulcers  of  amoebic  dysentery,  352 

cicatrization  of  enteric,  174 
.  dysenteric,  350 

of  leprosy,  928 

of  secondary  dysentery,  366 

syphilitic,  863,  866 
Umbilication,  520 

in  vaccinia,  559 
United  States  census  and  tuberculosis,  732 

cholera  in,  303 
Units  of  antitoxin,  695 
Unna,  588 

on  erysipelas,  456 

ichthyol  varnish,  473 

on  leprosy,  930 
Uremia  in  relapsing  fever,  264 

and  scarlet  fever,  622 
Urea  in  yellow  fever,  285 
Urinary  system  in  enteric  fever,  194 
Urine  in  cerebro-spinal  meningitis,  441 

in  diphtheria,  679 

in  erysipelas,  461 

of  diphtheritic  dysentery,  360 

in  enteric  fever,  194,  217 

in  malarial  fever,  123 

in  measles,  630 

in  pernicious  malaria,  117,  118 

in  relapsing  fever,  261 

retention  of,  in  enteric  fever,  219 

in  septic  infection,  506 

in  scarlet  fever,  592,  602 

in  smallpox,  524 

toxicity  of,  in  enteric  fever,  195 
of  malarial,  123 

tubercle  bacilli  in,  821 

in  typhus  fever,  247 

in  yellow  fever,  285,  293 
Uro-genital  tulyerculosis.   See  Oenito-urinary 

Tuberculosii*. 
Ureters,  tuberculosis  of,  824 
Urethra,  tuberculosis  of,  820,  824,  826 
Urticaria  and  antitoxin,  701,  704 

in  enteric  fever,  197 
Uterus,  tuberculosis  of,  830 

VACCINATION,  514,  546 
table,  557,  564-566 
technique,  563 
and  varioloid,  537 
Vaccine,  animal,  563 


synonyms.  555 

and  syphilis,  562 
Vacuolation  of  malarial  parasite,  30 
Vagina,  tuberculosis  of,  829 
Vance  on  typhus  fever,  255 
Varicella,  569 

cicatrices,  571 

complications,  573 

defmition,  569 

diagnosis,  574 

and  enteric  fever,  198 

^ngrtenosa,  573,  674 

incubation,  570 

pathological  anatomy,  571 

prognosis,  576 

symptoms,  572 

synonyms,  569 

treatment,  576 

and  variola  vera,  574,  575 
Varieties  of  enteric  fever,  198 

of  yellow  fever,  282 
Variola.     See  Smallpox. 

discreet,  527 

heemorrhngica  pustuloea,  536 

and  malaria,  135 

and  measles,  634 

miliaris,  538 

nigra,  535 

sine  exanthemata,  516,  525 

vera,  537,  538 

verrucosa,  538 
Variolae  vaocinip,  555 

pusillfe,  569 
Varioloid,  536 

treatment  of,  552 
Vauvray  on  dengue,  160 
Vegetation  and  malaria,  78 
Velpeau  on  tubercula«iis,  832 
Venereal  disease.     See  Sijphilis. 

Mores,  862 
Venesection   in   cerebro -spinal   meningitis, 

446 
Ventilation  and  typhus  fever,  235 


Von  11  ilden brand  on  scarlet  fever,  5^ 
Von  Jaksch  on  relaj^sing  fever,  257,  t 
Von  Ranke  on  diphtheria,  698 
Von  Ziemssen  on  cerebro-spinal  meni 
434 

on  cholera,  326 
Vulva,  syphilis  of,  876 

tuberculosis  of,  829 

WAGNER  on  enteric  fever,  176 
on  tubercles,  748 
Walking  typhoid,  199 
Ware  on  htemoptysis,  791 
Warfield  on  dysentery,  372 
Wartmann  on  tuberculosis,  746 
Warts,  venereal,  862 
Wassermanu  on  enteric  fever,  229 
Water  on  the  brain,  754 
cold,  in  yellow  fever,  297,  298 
and  dysentery,  377 
injection  of,  in  cholera,  328-330 
pollution  of,  and  enteric  fever,  209, 
Waterhouse  on  vaccinia,  556 
Waterpock,  569 
Webster  on  typhus  fever,  256 
Weichselbaum  on  staining  bacilli,  82] 
Weigert  on  tubercle  bacilTos,  734 
Weil's  disease,  945 
complications.  946 
definition,  945 
diagnosis,  946 
etiology,  945 

pathological  anatomy,  945 
prognosis,  946 
sequelae,  946 
symptoms,  945 
treatment,  946 
Welch  on  diphtheria,  648 
antitoxin,  693-695 
on  enteric  fever,  177 
on  septicemia,  499,  500 
Wells  on  tuberculosis,  732 
White  on  influenza,  406 
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Wortal)et  on  dengue,  160 
Wounds  in  pyaemia,  493 

YELLOW  FEVER,  267 
acclimatization,  274 
antipyretics  in,  297 
antitoxin,  295 
bacteriology,  271 
black  vomit  in,  267,  276 
blo<Ml,  275 
brain,  276 
convalescence,  282 
definition,  267 
and  dengue,  162,  163,  291 
diagnosis,  287 
diet  in.  300 
etiologv,  267 
face  in;  281,  284 
febrile  stage  in,  282 
immunity,  273 
incubation,  281 
intestines,  277 
kidneys,  279 
liver,  277 

and  malarial  fevers,  288-291 
meninges,  276 
mortality,  293 


Yellow  fever,  nervous  system  in,  28 
odor  in,  284 

pathological  anatomy,  275 
prognosis,  292 
pulse  in,  283 
relapses,  287 
sanitary  conditions,  271 
siderante,  282 
skin  in,  281,  284 
stage  of  calm,  282 
stioiulants  in,  299 
stomach,  276 
susceptibility,  273 
symptoms,  281 
svmptomatic  treatment,  296 
tem|)erature  in,  282,  292,  293 

charts,  289 
treatment  of,  294 
urine  in,  285,  293 
varieties,  282 
vomiting,  286 

ZERl  on  malaria,  81,  82 
ZiehTs  staining  fluid,  734 
Zorkendorfer  on  cerebrospinal  meningitis, 

426 
Ziilzer  on  smallpox,  518 
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